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The Color Computer~ better half 


COLORMATE unleashes rhe power of rhe Col or Compurerl 
Ir exponds ony srondord CoCo w irh 16K and floppy disl' 
ro a llow operorion of SDOS. a fast. rime proven 
operoring sysrem . and powe rfu l program developmenr 
rools lil'e rhe [}ASIC Compiler. SDOS handles fl oppies and 
oprionol Winchesrer disl' rronsporenrly [}ASIC provides 
very fosr code. long names. rrue subrourines and 
pow ertul dis\, fi\e \/0 

Screen above is unrerouched photograph of ColorMore 
display. Disl' Exrended [}ASIC is nor required. 

COLORMATE is $495. 00. Includes 400 + pages of 
documenrorion. Radio Shocl' floppy conrroller and floppy 
disl' drive nor included. Word processing, occounring . 
and Winchesrer disl' d ri ves ore avai lable. Wrire or coll for 
derai ls. Dealer inquiries invited. 

COMPUTER SYSTEMS DISTRIBUTORS 
P.O. Box 9769 
Anaheim , California 92802 ,...393 

4~ 
(714) 772-1 390 SOOS is a registered trademark of Softwa1e Dynam1c.:s. ·~ColorMate is a trademark of Alta Systems Inc. 
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Model 100 8K $679 
Model 100 24K $ 835 

Color Computer Disk Drive 
Drive 0 $329 Drive 1 $235 

DWP210 $629 

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 
COMPUTERS CITOH Prowriler II 649 Colorpede 29.95 
Model 4 Portable Okidata CALL Juniors Revenge 28.95 

64K w/2 Drives 1525 Epson CALL Pac Attack 24.95 
Pocket Computer 2 165 ETC. Block Head 26.95 
Model 2000 2Dr 2299 Disk Drive Controller 139 Froggie 24.95 
Model 2000 w/Hard disk 3599 Extended Basic Kil 69 Lunar Rover Patrol 24.95 
Model 12 1 Drive 2699 Bolek Ser/Par Conv. 69 Lancer 24.95 
Model 16B 1Dr 256K 4249 64K Ram Chips 75 Typing Tutor 23.95 

MODEMS Deluxe Keyboard 35.95 Galagon 24.95 
Hayes Smartmodem ·II 225 Superpro Keyboard 69.95 Scott Adams Adventures 19.95 
AC-3 129 HJL Keyboard 79.95 Sea Dragon 34.95 

DC Modem I 89 CCR-81 Recorder 52 Colorcome 49.95 

DC Modem II 160 Deluxe Joystick (each) 35.95 Telewriler 64 49.95 

PRINTERS Joysticks (pair) 22 0-Pak (disk) 34.95 

Silver Reed EXP500 D.W. Ser. 455 Video Plus (monitor adapter) 24.95 Key-264K 35.95 

Silver Reed EXP550 D.W. Par. 575 Video Plus llM 26.95 Elite-Cale 59.95 

CGP115 159 Amdek Color 1 + Monitor 299 VIP Writer 59.95 

CGP220 Ink Jet 545 Gorilla Green Monitor 109 VIP Cale 59.95 

DMP110 305 SOFTWARE (Tape Version) VIP Terminal 49.95 

DMP420 735 Zaxxon 34.95 VIP Database (disk) 59.95 

Gemini 10X 300 The King 26.95 Order any 2 software pieces listed 
Delta-10 470 Trap Fall 27.95 and take 10% off their listed price. 
Gemini 15X 405 Buzzard Bail 27.95 All R.S. software 10% off list. 
CITOH Prowriter 379 Devil Assault 27.95 Send for complete list. 

CALL TOLL FREE 
1·800-343·8124 
• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE 

lZJ II [II 

P.O. Box 1094 us480 King Street 
Littleton, MA 01460 SINCE 1973 
IN MASSACHUSETTS CALL <617> 486-3193 ..-18 

Color Computer II 16K $135 
w/16K Ext. Basic $165 
w/64K Ext. Basic $210 

Model 4 16K $849 

Model 4 64K 


2 Disk & RS232 $1699 


DMP120 $395 

DMP200 $520 


TRS-80 is a registered trademark of Tandy Corp. 
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COCO·2 GETS 64K 

AND GREAT PRICE 


T here is no longer any question. Tandy's recently announced 64K CoCo 2 
at $259.95 is the best computer buy around. 

We all know that the CoCo has been the best machine around for quite 
some time. But now that it's priced only $60 over a Commodore 64, the 
CoCo 2's advantages make it the more appealing machine to money­
conscious consumers. Even when compared to the recently introduced PCjr 
and Coleco Adam, the CoCo comes out looking pretty good. 

The CoCo has four things going for it: a powerful Basic, lots of software 
(finally), a proven track record, and most importantly easy serviceability. 
There is hardly a better Basic around for graphics on a home computer than 
Extended Color Basic. Ever try to get a Commodore to draw a circle? You 
can do it easily with the CIRCLE command on the CoCo; the Commodore 
needs a whole routine. 

Many vendors and the Shack itself have greatly increased the amount and 
variety of software for the CoCo within the last year. The software base rivals 
that of the Commodore 64, and dwarfs that of the newer machines listed 
above. The Coco is reliable, with few quirks in its operation. The PCjr is not 
yet available at this writing; no one knows what its performance record will 
be. The Adam's track record has been less than perfect. It has peculiar habits; 
for instance, if you leave the Adam's cassette drive on top of the CPU, it eras­
es your tape. 

Where do you go to get your Commodore or Adam fixed? Toys 'R Us? 
The Shack's umpteen thousand stores are a big plus not only for service, but 
also as a convenient source of software and peripherals. If you are near a Com­
puter Center, technical advice is readily available too. And let's not forget 
Tandy's telephone help service. 

I could mention a dozen or so other good things about the CoCo, like a 
large, enthusiastic group of third-party vendors, innumerable user's groups, 
and fine supporting magazines (of which HOT CoCo is best). But you know 
all this already. The question is: Do your friends know? 

Don't let Commodore, IBM, or any other computer company steal the 
limelight the CoCo deserves. Tell your computer-shopping friends all the ad­
vantages of owning a CoCo. Tell them to go out and look at the other ma­
chines; then look at the Coco. They'll find that the CoCo delivers much 
more computer for the dollar.-M.N. • 



• 	 3 display formats: 51/64/85 
columns x 24 lines 

• 	 True lower case characters 
• 	 User-friendly full-screen 

editor 
• 	 Right justification 
• 	 Easy hyphenation 
• 	 Drives any printer 
• 	 Embedded format and 

control codes 
• 	 Runs in 16K, 32K, or 64K 
• 	 Menu-driven disk and 

cassette I I 0 
• 	 No hardware modifications 

required 

THE ORIGINAL 
Simply stated, Telewriter is the most powerful 
word processor you can buy for the TRS-80 
Color Computer. The original Telewriter has 
received rave reviews in every major Color 
Computer and TRS-80 magazine, as well as 
enthusiastic praise from thousands of satisfied 
owners. And rightly so. 

The standard Color Computer display of 32 
characters by 16 lines without lower case is 
simply inadequate for serious word processing. 
The checkerboard letters and tiny lines give you 
no feel for how your writing looks or reads. 
Telewriter gives the Color Computer a 51 
column by 24 line screen display with true 
lower case characters. So a Telewriter screen 
looks like a printed page, with a good chunk of 
text on screen at one time . In fact, more on 
screen text than you'd gei with Apple II, Atari, 
TI, Vic or TRS-80 Model Ill. 

On top of that, the sophisticated Telewriter 
full-screen editor is so simple to use, it makes 
writing fun. With single-letter mnemonic 
commands, and menu-driven 1/0 and 
formatting, Telewriter surpasses all others for 
user friendliness and pure power. 

Telewriter 's chain printing feature means that 
the size of your text is never limited by the 
amount of memory you have, and Telewriter's 
advanced cassette handler gives you a powerful 
word processor without the major additional 
cost of a disk . 

... 011e of the best programs for the Color 
Computer I have seen ... 

- Color Computer News, Jan. 1982 

TELEWRITER-64 
But now we've added more power to 
Telewriter. Not just bells and whistles, but 
major features that give you total control over 
your writing . We call this new supercharged 
version Telewriter-64 . For two reasons . 

64K COMPATIBLE 
Telewriter-64 runs fully in any Color Computer 
- 16K, 32K, or 64K, with or without Extended 
Basic, with disk or cassette or both . It 
automatically configures itself to take optimum 
advantage of all available memory. That means 
that when you upgrade your memory, the 
Telewriter-64 text buffer grows accordingly. In 
a 64K cassette based system, for example, you 
get about 40K of memory to store text. So you 
don't need disk or FLEX to put all your 64K 
to work immediately. 

64 COLUMNS (AND 85!) 
Besides the original 51 column screen, 
Telewriter-64 now gives you 2 additional high­
density displays: 64 x 24 and 85 x 24! ! Both 
high density modes provide all the standard 
Telewriter editing capabilities, and you can 
switch instantly to any of the 3 formats with a 
single control key command. 
The 51 x 24 display is clear and crisp on the 
screen. The two high density modes are more 
crowded and less easily readable , but they are 
perfect for showing you the exact layout of 
your printed page, all on the screen at one 
rime . Compare this with cumbersome 
"windows" that show you only fragments at a 
time and don't even allow editing. 

RIGHT JUSTIFICATION & 

HYPHENATION 


One outstanding advantage of the full-width 
sc reen di splay is that you can now set the 
screen width to match the width of your 
printed page, so that "what you see is what 
you get." This makes exact alignment of 
columns possible and it makes hyphenation 
simple . 
Since short lines are the reason for the large 
spaces often found in standard right justified 
text, and since hyphenation is the most 
effective way to eliminate short lines, 
Telewriter-64 can now promise you some of the 
pest looking right justifi cation you can get on 
the Color Computer. 

FEATURES & SPECIFICATIONS: 

Printing and formatting: Drives any printer 

(LPYll / Vlll, DMP-100/ 200, Epson, Okidata, 

Centro nics, NEC, C. lt o h. Smith-Co rona. 

Terminet , etc). 


Embedded cont ro l codes give fu ll dynamic access to 

intelligent printer features like: underlining, 

subscript , superscript, variab le font and type size, dot­

graphics, etc. 


Dynamic (embedded) format controls fo r: top , 

bottom, and left margins; line length, lines per page, 

line spacing, new page, change page numbering , 

co nditional new page, enable/disable justification. 


Menu-driven control of these parameters, as well as: 

pause at page bottom, page numbering, baud rate (so 

you can run yo ur printer at top speed), and Epson 

font. "Typewrit er" feature sends typed lines directly 

to your printer , and Direct mode sends control codes 

right from the keyboard. Special Epson driver 

simplifies use with MX-80. 


Supports single and multi-line headers and automatic 

centering. Print o r save all or any section o f the text 

buffer. Chain print any number of files from cassette 

or disk. 


File and 110 l\eatures: ASCII format files ­
create and edit BASIC, Assembly, Pascal, and C 
programs , Smart Terminal files (for uploading or 
downloading) , even text files from other word 
processo rs. Compatible with spelling checkers (like 
Spell 'n Fix). 

Cassette verify command for sure saves. Cassette auto­
retry means yo u type a load command only once no 
matter where you are in the tape. 

Read in, save, partial save, and append files with disk 
and / or cassette. For disk: print directory ·with free 
space to screen or printer , kill and rename fil es, set 
default drive . Easily customized to the number of 
drives in the system. 

Editing features: Fast, full-screen editor with 
wordwrap, block copy, block move , block delete, line 
delete, global search and replace (or delete), wild card 
search, fast auto-repeat cursor, fast scrolling, cursor 
up, down, right, left , begin line, end line, top of tex t , 
bottom of text; page forward, page backward , align 
text , tabs, choice of buff or green background, 
complete error prot ection, line counter, word counter, 
space left, current file name, default drive in effect , 
set lin e length on sc reen . 

Insert or delete text anywhere on the screen without 
changing "modes." This fast " fr ee-form " editor 
provides maximum ease of use. Everything you do 
appears immediat ely on the screen in front of you. 
Commands req uire only a single key or a single key 
plus CLEAR. 

... truly a stare of the arr word processor ... 
0111s1a11di11g i11 every respect. 

- The RAINBOW , Jan. 1982 

PROFESSIONAL 

WORD PROCESSING 


You can no longer afford to be without the 
power and efficiency word processing brings to 
everything you write. The TRS-80 Color 
Computer is the lowest priced micro with the 
capability for serious word processing. And 
only Telewriter-64 fully unleashes that 
capability. 
Telewriter-64 costs $49.95 on cassette, $59.95 
on disk, and comes complete with over 70 
pages of well-written documentation. (The step­
by-step tutorial will have your writing with 
Telewriter-64 in a matter of minutes .) 
To order, send check or money order to: 

Cognitec 
704 N. Nob St. 
Del Mar, CA 92014 v 121 

Or check your local software store. If you have 
questions, or would like to order by Visa or 
Mastercard, call us at (619) 755-1258 
(weekdays, 8AM-4PM PST). Dealer inquiries 
invited . 
(Add $2 for shipping. Californians add 6'J/o state ta.x. Allow 2 
week s for personal checks. Send self-addres sed stamped 
envelope for Telewritcr reviews from CCN, ~AINBOW, 
80-Micro, 80-U.S. Tclcwritcr owners: send SA\sE or ca ll for 
information on upgrading to Telcwritcr-64. Tcl?! writcr­
compatib lc spe lling checker (Spell 'n Fix) and S~rt Terminal 
program (Colorcom / E) also available. Call or wrl' e for more 
information.) 	 \ 
Apple II is a trademark of Apple Compu!cr, Inc.; 'l'ari is a 
trademark of A tari, Inc.; TRS-80 is a trademark of ~aQ~Y 
Corp; MX-80 is a trademark of Epson America. Inc. ~ ...... 



OZONE ENGINEERING 
4769 S - 200 East 

Kokomo, IN 46902 


Ph. 317-453-0989 6-10 p.m. 


SUPER-DISK CHARGER 
On Disk ................ . $19. 
This software supports DSDD 6 or 
12 ms TIT. Requires 64k. Release 
the full potential of your after market 
drive!! Free with purchase of our 
drives & RSDOS 1 . 1 

QUME MODEL 142-A 
HALF HEIGHT DSDD 

(double sided double density) 
40 track, 5%, 12ms track to track, 
15ms settling over twice as fast as 
std. COCO drives. Release the full 
potential of these drives with an 
operating system or the new J&M 
Systems Extended Disk Basic. 

DRIVE 0 & 1 . ... . . . . . ... $619. 
Above uses J&M controller, specify 
DOS. See below for details. Specify 
grey or white case. 

J&M DISK CONTROLLER for 
coco ....... . .......... $139. 

Specify RSDOS or JOOS. JOOS 

supports double sided drives & 35 

or 40 tracks. 


CASE & SUPPLY for 5% DISK 

DRIVES 

Single vertical ..... .. ...... $50. 

Dual vertical . . . . . . . . . . . . . . $80. 

Dual 112 height vertical . . . . . . $70. 

above in choice of grey or white. 


LIBRARY CASE . ......... $19. 

Data Defender by RING KING, holds 

70 disks, acrylic case, key lock. 


GENERIC DISKETIES ..... . $9. 

SSDD, box of 10, certified,. hub 

rings, labels, write tabs. 


SERIAL TO PARALLEL 

INTERFACE .. .. . . ........ $59. 

crystal controlled, uses UART, 

switch selectable baud rate 600­
9600. 


Call or write for catalog including 

warranties and complete product de­

scriptions. Add $3. per order for 

S&H. Add $1 .75 for COD, Indiana 

res. add 5% sales tax. 


,,.298 

If Our Programs 

Don't Work 


Having trouble entering our listings from the 
magazine? Here are a few tips that might help . 

First, we print all our Basic listings in the 
CoCo's 32-column format. This means that 
each line should appear the same on the screen 
as it does in the magazine. If a line on your 
screen does not match the same line in the mag­
azine, reread what you typed; you might have 
made an error. 

Second, make sure the program is for your 
computer. Read the System Requirements box. 
The in formation in this box represents the 
minimum system configuration needed to run 
that particular program. Also, read the article 
thoroughly before typing in the program. 
Sometimes the article contains instructions 
vital to making the typed-in listing work . For 
instance, some CoCos will not accept the high­
speed POKE (POKE 65495,0). The article for a 
program using this POKE will tell you to 
change those POKEs to 65494,0 if your com­
puter will not work at the faster speed. 

Some CoCos are sensitive to spacing in the 
program lines. Occasionally a computer will 
read a line such as FO RR = I T020 incorrectly, 
interpreting the FOR not as a keyword, but as a 
variable. If you've removed spaces from a pro­
gram listing to save space, and that program 
will not work, reinsert those spaces. 

If everything is okay so far, check the pub­
lished listing with what you've typed . Common 
typing errors include confusing a zero with the 
letter 0, a one with the letter I, or a colon with a 
semicolon . DATA statements are particularly 
tricky because of the long lists of numbers. Be 
very careful with these. 

Anyone who owns the new CoCos with the 
1.2 ROMs, have noticed poor keyboard re­
sponse in some published programs. To solve 
this, you can insert this line: FOR 
Z = IT04:POKE340+Z,255:NEXT after any 
line that makes reference to PEEK 338-345. 
This loop will slow down a Basic program. An­
other way is to directly insert a POKE xxx,255, 
where xxx is any keyboard location between 338 
and 345 . Example: IF PEEK(341) =251 
THEN Y = Y - 1. Change to: IF PEEK(341) 
= 251 THEN POKE341 ,255:Y=Y- I. 

Assembly listings usually require an edi­
tor / assembler to enter them into your Coco. 
The two most common editor/assemblers are 
Radio Shack's EDTASM+ and The Micro 
Works' SDS80C. An Assembly listing assem­
bled using the SDS80C will probably not run 
under EDT ASM + . You can hand-assemble 
Assembly listings using a short Basic listing 
such as that found on page 135 of the Novem­
ber 1983 HOT CoCo. Hand-assembly is a tedi­
ous task best left to more experienced users. 

If all the above fails, send us a printout or a 
detailed description of the problem you experi­
ence along with any error messages. We'll try to 
work it out for you. We cannot help you if you 
have modified the original program in any 
way.• 
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Manager , H OT CoCo, Pinc St. , Peterborough, NH 
03458. (800) 343-0728. 

Problems with Advertisers: Send a description of the prob­

lem and your current address to: Magazine, Rt. IOI & Ehn 
Street, Peterborough, NH 03458. AlTN.: Rita B. Rivard, 
CUstomer Service Manager. If urgent , call 1-800-441-4403. 
HOT CoCo is a member of the CW Communications/ 
Inc. group, the world's largest publisher of computer-re­

lated information. The group publishes 44 computer 
publications in 18 major countries. Nine million people 
read one or more of the group's publicat ions each 
month. Members of the publication group include: Aus­
tralia: Australasian Computerworld, Micro Magazine; 
Argentina: Computerworld/ Argentina; Brazil : Data­
News, MicroMundo; Denmark : Computerworld/ Dan­
mark, MikroData; France: l e Monde Jnformatique; 
Germany: ComputerWoche, MicroComputerWelt, PC 
Welt; Italy: Computerworld Italia; Japan: Computer­
world Japan, PC Japan; Mexico : Computerworld/ Mex­
ico; Norway: Computerworld Norge, MikroData; Peo­
ple's Republic of China: China Computerworld; Saudi 
Arabia: Saudi Computerworld; Spain: Compulerworldl 
Espana, MicroSistemas; Sweden: CompulerSweden, 
MikroDatorn , Min Hemdator; United Kingdom: Com­
puter Management, Computer Business Europe; United 
States: Computerworld, HOT CoCo, inCider, Info­
World, Micro Marke/World, Microcomputing, PC 
World, 80 Micro, RUN, and jr. 
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IS YOUR COMPUTER IGNORING YOU ??? 


~ 
\ 

ENG SYSTEMS LABORATORIES 
8203 Springfield Village Drive 

Spring field, Virginia 22152 

11KRICKIT11 

,,.. 23 

Vou ' v• ju•t typed in the Getty•burg Addr••• and now you ••• that your 
computer only heard every other word! 

THE KR!CKIT CHIRPS ONLY WHEN YOUR COMPUTER HAS CAUGHT THE KEY. With 
the Krickit 1 there i• no wa•t•d effort pounding key• to make aur e they 
contact or looking at the acreen after every character . You c an keep 
your •Y•• on the liating and not lo•• your place. 

Wo,.k• great with te>et editor• and DBM'• <Telewriter-64 a nd Home b•••• 
to name a few) or when entering program• with Juat the BASIC 
line-ed i tor in your computer. Juat plug• in! Need• no • oftware or 
hardware modification•. Built-in •p••ker! U••• no CPU time! Your 
computer haa better thing• to do' th a n aound key b••P• · 

The Krickit ha• oth•r valuabl• f•atur••• too. A conv•ni•nt •witch 
control• th• Cartridg• Int•rrupt lin•. ln•t•ad of clum•y, m•••Y tap• 
on fino•r• 7 or e, Ju•t flip the switch to ace••• Basic with • game 
pak in•talled. It al•o ha• a more &cc•••ible r•••t •witch, l ighted 
pow•r indicator•, gold edoe-fing•r• and a n eKt•n•ion cable. 

W• ar• •ur• that after you try th• Krickit you will never want to be 
without it . Take 30 day• to d•cide you like it or return it for • 
full refund. 24-hour order line. Order your• today for only •59.9~ 
<plu• •hipping and handling>. COO, Viaa, and Ma•t•rcard acc e pte d. 

D£CISIDN MAK£Rtm 

Have you ever found yourself faced 
with a decision about whether to do a 
thing or not? Or what to do about a 
situation? Or what would be the best 
action to take? You knew you had 
several options and you knew there were 
points for and against those options, 
but didn't know which one was best? 

Well, DECISION MAKER is just the 
tool you need to help you sort out those 
points and how you feel about t h em. 

DECISION MAKER helps you decide 
upon a course of action by asking 
questions and weighing your answers. 

DECISION MAKER is NOT a toy. It is 
a valuable tool to use whether you are a 
housewife or president of a corp oratio~. 

DECISION MAKER utilizes standard 
analytical procedures in getting the 
user to state the problem, list and 
wei~ht the options, and presents the 
optimum solution based on your input.
DECISION MAKER helps with all types of 
problems. It is a unique way to 
organize your thoughts. 

Requires 32K Extended Basic. On 
cassette with extensive manual ••• $ 24.95 

DEALER and AUTHOR INQUIRES INVITED 
Please odd S 2.00 shipping In U.S. Texos residents odd 5% 
Foreign orde<s must be In U.S. funds drawn on U.S. banks. or Mastercard ond VISA 

8 ,,..499ARMADILLO INTL SOFTWARE 
P.O. BOX 7661 
AUSTIN.TEXAS 78712 , i. 

PHONE(512)835-1088 · 


For Your TRS-80 Color Computer 
128 Full-time Audio Talk/Tutor Programs! 

We're Your Educational 
Software Source 

LANGUAGE ARTS 
Spelling (16 programs) 
Level 3-4 (16 programs) 

(words in context with 

definitions and synonyms) 


Phonics. (16 programs) 

English as a 

Second Language (32 programs) 


MATHEMATICS 
Levels 1-6 Numbers (16 programs) 
Basic Algebra (16 programs) 

SCIENCE & TECHNOLOGY 
Physics (16 programs) 

In Color, with Pictures and Text! 
All of our TRS·BO Color programs have easy to understand profes· 
sional announcer narration, not synthesized , robotic voices. All text 
is displayed in easy to read upper· and lower-case characters. Video 
clearly illustrates key concepts in each fraf'!le of the program. 

Only $4.40 per program.($8.80 for 2, one on each side of a half-hour 
cassette). $59.00 for 16 programs (8 cassettes) in an album. Send for a 
catalog of over 1000 programs for Atari, TRS-80, Apple, etc. 

For more information, or to order call : 

rcEj'\ TOLL FREE 1 ·800-654-3871 

L::J DORSETT .... 209 

3
 831 Educational Systems, Inc. 

Box 1226, Norman, OK 73070 

.-See List of Advertisers on page 130 HOT CoCo April 1984 9 

http:program.($8.80


The affordable step up in home computing. 


Radio Shack's Best 
ls Now 

Expand Your Programming Power! Our new 64K Ex­
tended BASIC Color Computer 2 gives superb features 
to serious programmers- at a very low price. It attaches 
easily to any television, and has an electric typewriter­
quality keyboard in a compact, white case. Using the 
built-in Extended BASIC language, you can write sophis­
ticated programs and easily create high-resolution 
graphics. Produce drawings, charts, diagrams and ani­
mation with simple, one-line commands. " Draw" with 
eight different colors, create musical tones, analyze data 
and muc~ more. Or select from our large library of in­
stant-loading Program Pak'" cartridges tor games, edu­
cation and budgeting. 

Deluxe Joystick 

39!~ 
26-3012 

64K Extended BASIC 
Color Computer 2 

lls
AS LOW AS 

26PER 
MONTH 

Prices apply al participating Radio 
Shack stores and dealers. 08·9 is a 
trademark of Microware and Motorola, 
Inc. 



---

TRS-SO® Color Computer 

Even Better. 

The Heart of a Professional Disk-Based System. Add 
a Color Computer disk drive for an extra 156,000 charac­
ters of storage and quicker access to your data You can 
add up to four disk drives for a vast 626,000 r.harar.ters 
of total storage. For advanced programmers, our new 
OS-9 operating system (26-3030, $69.95) allows you to 
utilize the full 64,000-character memory for assembly 
language programs. OS-9 includes a text editor, asi:;em­
bler and debugger. You can develop and edit your own 
assembly language programs, convert them into ma­
chine language for execution, then test them for errors. 

Multi-Pak Interface 

---- 179!!
•USE YOUR 

Easily Expandable. Best of all , your 64K Color Com­
puter 2 will grow with your future needs. Add our Deluxe 
,Joysticks for more accurate cursor control and faster 
response with your favorite games. Or choose our 
Multi-Pak Interface, which lets you connect up to four 
Program Paks to your Color Computer at once. When 
you 're ready to change programs, just move the selector 
switch. Go on-line with the world with our deluxe RS-232 
Program Pak (26-2226, $79.95). You can communicate 
with national information services and local bulletin 
boards by telephone- just add a modem. You can also 
add a printer, a Color Mouse cursor controller and more! 

See It Today. The 64K Extended BASIC Color Com­
puter 2 is available today at over 1000 Radio Shack 
Comp1Jter Centers and at participating Radio Shack 
stores and dealers nationwide . 

-~ _.... .... 
-~, 

I 
r 1 

, ------- ----- ------,
I Send me the all-new 1984 TRS-80 catalog RSC-11. I 
I Mail To: Radio Shack , Dept. 84-A-911 I
I 300 One Tandy Center, Fort Worth , Texas 76102 I

Disk Drive #0 Kit 
I'· I NAME II COMPANY ______ ,_____ _ ___ _ I 

I ADDRESS I 
CITY ST.ATE __ ZIP ___ _ 

ILTE____________LEPHONE - :.J 

I 
AS LOW AS 
~'28Pf.Ri..MONTH 1tad1e l haeKv4 

The biggest name in little computers® 
A DIVISION OF TANDY CORPORATION 



Compare it with the rest. 
Then, buy the best . 
If you 've been thinking about 

spending good money on a new 

keyboard for your Color Computer, 

why not get a good keyboard for 

your money? 


Designed from scratch, the 

HJL-57 Professional Keyboard 

is built to unlock ALL the 

potential performance of your 

Color Computer. Now, you can 

do real word processing and sai l 

through lengthy listings...with 

maximum speed; min imum errors. 


At $79.95, the HJL-57 is reason­

ably priced , but you can f ind 

other CoCo keyboards for a few 

dollars less. So, before you buy, 

we suggest that you compare. 


Compare Design. 

The ergonomically-superior 

HJL-57 has sculptured , low 

profile keycaps; and the three­

color layout is identical to 

the original Coco keyboard . 


Compare Construction. 

The HJL-57 has a rigid ized 

aluminum baseplate for solid , 

no-flex mounting. Switch contacts 

are rated for 100 million cycles 

minimum, and covered by a spill · 

proof membrane. 


Compare Performance. 
Offe ring more than full-t ravel , 
bounce-proof keyswitches, the 
HJL-57 has RFl/EMI shielding that 
eliminates irritat ing noise on 
displays; and four user-definable 
funct ion keys (one latchable), 
spec ially-positioned to avoid 
inadvertent actuation . 

Free Function Key Program 
Your HJL-57 ki t includes usage 
instruct ions and decimal codes 
produced by the fu nct ion keys, 
plus a free sample program 
that defines the funct ion 
keys as follows: F1 = Screen 
dump to printer. F2 = Repeat 
key (latching). F3 =Lower case 
upper case flip (i f you have 
lower case capabi lity). F4 = 
Control key; subtracts 64 f rom 
the ASCII value of any key 
pressed. Runs on disc or tape; 
extended or standard Basic. 

Compare Installation. 
Carefu lly engineered for easy 
installat ion, the HJL-57 requ ires 
no soldering, drilling or gluing. 
Simply plug it in and drop it 
right on the original Coco 

mounting posts. Kit includes a 

new bezel for a totally finished 

conversion. 


Compare Warranties. 

The HJL-57 is built so well, it 

carries a full, one-year warranty . 

And, it is sold with an exclusive 

15-day money-back guarantee. 


Compare Value. 

You know that a bargain is a 

bargain only so long as it lasts. 

If you shop carefully, we think 

you will agree...The HJL-57 is 

the last keyboard your Coco will 

ever need. And that's real value. 


Order Today. 

Only $79.95, the HJL-57 is 

available for immediate shipment 

tor either the original Color 

Computer (sold prior to October, 

1982) or the F-version and TDP-100 

(introduced in October, 1982), 

and the new 64K Coco. Now also 

available for Coco 2. 


Order by Phone Anytime 

716-235-8358 
24 hours, 7 days a week 

Ordering Information: Specify model (Original, F-version, or Coco 2). Payment by C.O.D .. check, 
MasterCard or Visa . Credit card customers include complete card number and expiration date. Add PRODUCTS INC.$2.00 for shipping ($3.50 for Canada). New York state residents add 7% sales tax. 
Dealer inquiries invi ted . For dealer information in Eastern U.S. and Canada, cal l collect: 955 Buffalo Road • P.O. Box 24954 
617-586-7614, Advanced Computer Services (d ist ri butor), 74 Plain Street, Brock ton, MA 02401 . v440 Roc hester, New York 14624 



Coco Synthesizer? 
Does anyone out there know of a 

company that sells music-synthesizer 
keyboards for the CoCo? If so, please 
send me an address so I can write them 
for information. 

Ryan Moody 
Rt. #2 9 Cedar Creek 
Shawnee, OK 74801 

Color Basic 

Word Processor 


While browsing through your pre­
miere issue, I came across Ken 
Knecht's superb "CoCo Word Pro­
cessor" (HOT CoCo, June 1983, p. 
36). What a boon to all Coco owners. 
It's an outstanding program that of­
fers professional word processing to 
anyone with Extended Color Basic. 

However, for those of us with Color 
Basic machines, commands like VAR­
PTR and INSTR don't exist-and 
they control five important features of 
Mr. Knecht's program: delete a line, 
make room for an insert, and global 
find/ delete/replace string. 

By making the changes shown in the 

l) Delete lines lCXX»-10040 and substitute 
these: 

10000 IF E+l>200THENPRINT"ONLY 2 
00 LINES":GOT0100 
10010 FOR Il=E+l TO A+l STEP -1 
10020 A$(Il)=A$(Il-l) 
10030 NEXTil:RETURN 

2) Delete lines 12lXXl-12040 and substitute 
these: 

12000 FORil=A TO E 
12010 A$(Il)=A$(Il+l) 
12030 NEXTil:RETURN 

3) Delete lines 14070-14090 and substitute 
these: 

14065 Y=l 
14070 FORX=Ll TO L2 
14075 FORF=Y TO LEN(A$(X)) 
14080 IF MID$(A$(X) ,F,LEN(Sl$))= 
Sl$ THEN 14100 
14090 NEXTF 
14095 Y=l:NEXTX:GOTO 100 

accompanying Table, Color Basic 
owners can also have quality word 
processing. Try them out on Mr. 
Knecht's program, and you'll never 
need to buy Color Scripsit. 

Duncan F. Dempster 
Kahaluu, HI 

Yes, you can run my word proces­
sor under Color Basic with your modi­
fications, but you will encounter some 
problems. Extended Color Basie's 
LINE INPUT command does not ap­
pear in Color Basic. Simply replacing 
it with INPUT will do funny things to 
your input ifyou use commas, quota­
tion marks, or colons. 

You could use a separate subroutine 
to replace INPUT-the easiest being to 
build the string using INKEY$ to get 
each character. However, this leaves a 
problem with the backspace (CHR$(8)). 
You must carefully plan the code to 
handle this. 

Also, building strings this way leads 
to frequent garbage collecting, which 
will slow the program once you've en­
tered a significant number ofstrings in 
the array. You must also surround the 
string with quotation marks before 

4) Delete Lines 14100-14160 and substitute 
these: 

14100 IFC$-"D" THEN 14105 ELSE 1 
4120 
14105 IFF=l THEN A$(X)=RIGHT$(A$ 
(X) ,LEN(A$(X ) )-LEN(Sl $) ) :GOT0141 
70 
14110 IFF-l+LEN(Sl $)=LEN(A$(X))T 
HENA$(X)=LEFT$(A$(X) ,F-1) :GOT014 
095 
14115 A$(X)=LEFT$(A$(X) ,F-l)+RIG 
HT$(A$(X) ,LEN(A$(X ))-(F-l+LEN(Sl 
$))) :GOT014170 
14120 IFC$="R" THEN 14123 ELSE 1 
4140 
14123 IFF=lTHENA$(X)=S2$+RIGHT$( 
A$(X) ,LEN(A$(X))-LEN(Sl$)) :GOTOl 
4170 
14125 IFF-l+LEN(Sl$)=LEN(A$(X)TH 
ENA$(X)=LEFT$(A$(X) ,F-l)+S2$:GOT 
0140 95 
14130 A$ (X) =LEFT$ (A$ (X) ,F-1) +S2$ 
+RIGHT$(A$(X) ,LEN(A$(X))-(F-l+LE 
N(Sl$)) ) :GOT014170 
14140 PRINTX;LEFT$(A$(X) ,F-l)+CH 
R$(9l)+Sl$+cHR$(9l)+RIGHT$(A$(X) 
,LEN(A$(X))-(F-l+LEN(Sl$))) 
14145 PRINT"FIND NEXT? (Y/N ) " ; 
14150 B$ =I NKEY$:IFB$=""THEN14150 
14160 IFB$="Y" THEN14170 ELSE100 
14170 Y=F+l:GOT014075 

Table. Color Basic Word Processor 

you save it on tape, so you can recover 
it in the author program with an IN­
PUT#I instead ofLINE INPUT#J. 

Now you know why I specified Ex­
tended Color or Disk Basic for the 
program. 

Ken Knecht 
Yuma, AZ 

Readers to the Rescue 
On page 13 of January's "Feed­

back" we published a letter, Where 's 
the Bug?, in which a reader asked for 
help with a problem he was having 
with Ken Knecht's "Coco Word Pro­
cessor" (HOT CoCo, June 1983, p. 
36). Evidently, the program was print­
ing at least one line of a block or in­
dented form letter one character to the 
left of the margin. 

Mr. Knecht hadn't experienced tl:e 
problem, but he said that others had 
written to him of the same thing. He 
didn't have ·the answer, suggested that 
perhaps it was due to a bug irJ Basie's 
print routine, and asked readers for 
help. Here are the replies.-eds. 

Fix and Swap 

Since I only use a DMP-200 printer, 
I can't separate Coco bugs from 
printer bugs. 

When you send a control code spec­
ifying a new typeface to the printer, 
you'll get the bug. Try PRINT#-2, 
CHR$(27); CHR$(18) ;TAB( 10) 
"TEST":. You don't need to put this 
line in a program. 

Try PRINT#-2,CHR$(27);CHR$ 
(18): PRINT#-2, T AB(lO)' 'TEST'':. 
This won't result in the bug, but the 
printer received a line feed before it 
printed "test." 

Therefore, it seems that the tab 
count will be incorrect if the control 
code (printed correspondence) is still 
in the buffer when it receives a 
character. 

Now try PRINT#-2,TAB(lO); 
CHR$(27);CHR$(18);"TEST". You 
should have the correct tabbing with 
no bug and no line feed. 

I use the CoCo Word Processor and 
have several modifications, such as 
single-sheet feed, proportional spacing 
on the DMP-200, and forward and · 
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Feedback__________________________, 

If you're using pica type, a back­
space-CHR$(8)-would clear out 
the buffer. With elite type, send a 
series of DELETE commands-CHR$ 
(127)-long enough to clear the buffer. 

Randolph D. Carney 
Lancaster, PA 

Backwards Attacker 
To let the ship in Matt Togliatti's 

"Attacker" (HOT CoCo, October 
1983, p. 82) go backwards, change line 
100 to the following: 

100 X = X + 3:A = JOYSTK(O):B = JOYSTK 
(l):IF A > 45 THEN X = X + 2 ELSE IF A < I5 
THEN X = X - 5 

Add line 15 and change line 20 as 
follows to choose the number of ships 
you have each gaIJJ.e: 
15 INPUT" HOW MANY SHI PS";NM 
20 PMODE4,l:SCREENl,l:PCLS:PMODE 

3,l :X = lO:Y = 26:A$ = "T1500lV3lCDC 
GABV25CV20CVl5DVlODV5EVl E":SC = l: 
ES= 2 

I've been a subscriber since HOT 
Coco first came out, and I think it's a 
great magazine. 

Brian Patrick 
Huntsville, AL 

Coco 2 to 64K 
I took advantage of Radio Shack's 

before-Christmas sale and bought a 
16K, Extended Color Basic Color 
Computer 2. It's great fun, but I even­
tually decided to upgrade it to 64K. 
However, I found Radio Shack's 
prices for doing so just a little steep. 

Therefore, from an ad in your No­
vember issue, I purchased Compukit 's 
(I 6206D Hickory Knoll, Houston, TX 
77565) 64K Upgrade Kit for $62.95. 
It' s easy to install, and even comes 
with a test program, but I did have a 
few minor problems and thought I'd 
pass them along: 

DON'T USE! USE THE SE 2 

AEYE/L_n_s_ _ ___ 

WI 0"" 

U7 

Fig. 1. Eyelet Location for Jumper Installa­
tion on Coco 2 

backward multiple space. I'll pass 
these on to interested readers if they 
send me a self-addressed, stamped en­
velope or are willing to exchange other 
helpful information. 

Robert Gault 
832 N. Renaud 

Grosse Pointe Woods, MI 48236 
1.0 ROM to 1.1 

Mr. Knecht might be right about a 
bug in CoCo's Basic, because I re­
placed my 1.0 ROM (Color Basic) 
with a 1.1 version, and the problem 
went away. 

Tom Garcia 
Tucson, AZ 

1.1 ROM to 1.2 (?) 

I have a 64K disk system (upgraded 
from 4K) and a DMP-120 printer and 
agree that there must be a bug in Ba­
sic' s print routine. 

I found a temporary fix by entering 
POKE151,255:POKE152,255 to change 
the line-printer delay in the CoCo. 
"l"'iiis works , but slows down the 
printer. 

Then I replaced my 1.1 Basic ROM 
with a 1.2, and the problem vanished. 

I don't know exactly what was 
wrong. Ii occurred under certain con­
ditions when strings were manipulated 
and then printed. Since this doesn ' t 
seem to be a common problem, it 
might be a certain combination of 1.1 
ROM and printer, a particular pro­
duction run of ROM, or a combina­
tion of 1.1 ROM and some older ver­
sion of another chip (my machine is a 
two-year-old D board). 

Dennis J. Duke 
Bessemer, AL 

CHR$ to the Printer 

I have an Epson RX-80 with the Ep­
son serial board and 2K buffer. I 
haven't loaded Mr. Knecht's pro­
gram, but I wrote a cassette label pro­
gram and found a similar alignment 
problem. 

Occasionally when a CHR$ is sent 
to the printer, it leaves a partial back­
space in the print buffer. This back­
spaces the text when it prints it. I 
haven't yet found the relationship be­
tween the printer commands and the 
amount of backspace, but it exits . 

I've found two fixes. You must send 
either one to the printer (preferably 
followed by enter) before you send 
any text. 

•Removing the Coco 2's cover will 
void the 90-day warranty. 
• Be very careful not to bend the pins 
when removing and installing chips. If 
you've never worked with ICs before, 
let someone who has do the installa­
tion for you . Make sure that the end of 
the chip with pin 1 faces the rear of the 
board. 
•The left side of U7 is marked W 1. 
the instructions from Compukit say to 
solder a jumper across the two eyelets 
here, but it is confusing. The attached 
Fig. 1 shows which eyelets to use . 

Compukit told me to use two 
1!4 -watt resistors in the jumper instal­
lation. Heat the lead on one end with a 
soldering iron while pressing on the 
eyelet with the end of the lead . When 
the solder around the lead melts, let 
the lead slide in a little and then hold it 
steady until the solder cools. Use the 
other resistor and do the same with the 
other eyelet. 

You should now have two Y4 -watt 
resistors sticking vertically out of the 
board. Slide the little plastic device 
that came taped to the chip tube down 
over the wires and jumper them to­
gether. Trim the wires to about Y4 inch 
before you install the jumpering de­
vice and it will look like it belongs 
there . 
•The test program that came with the 
upgrade kit has three errors in it. 
Make the following line changes: 
l 10 IFMEM = l6000THEN ?" LESS THAN 
32K":END 


(Insert an = between ME M and 16000.) 

140 DEFUSRO = 16000 

(delete a 0.) 

160 IF A THEN?"32K" ELSE?"64K" 

(Add spaces between IF, A , and THEN.) 


I hope this information is of some 
help to readers who want to use Com­
pukit' s upgrade on their CoCo 2s. The 
price is good, and my CoCo 2 runs 
great. 

Paul H. Bock, Jr. 
Sterling, VA 

Nice and Dark 
I've never been pleased with the 

light printouts from my DMP-100. Fi­
nally, I switched the ribbon with one 
from my Commodore VIC-1525 
printer, and find that the DMP-100 
now prints nice and dark. 

I enjoy your magazine each month. 

Paul E. Collins 
Caldwell, NJ 
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Feedback
~~~~~~~~~~--~~~~~~~~~~~~~~~~~~-

Payro11 Tax Update 
This short listing adds the current 

tax tables to Mike Charlton's "CoCo 
Payroll" (HOT CoCo, January 1984, 
p. 74). I've checked this update, but I 
suggest, as does Mr. Charlton, that 
readers also monitor it for accuracy. 

Also, thanks for the help on the 
problem I had with this program. 

John Howton 
Ocala, FL 32671 

1 8000 ' FED . TAX-SINGLE 
1 80 10 IF Z2<=1 400THENFT=0:RETURN 
1 8020 I FZ2> 1400AND 22<= 4100 THENFT 
=(.12*( 22 - H00))/PP(I) :RETURN 
1 8030 I FZ2 >4100AND 22<=9500THCNFT 
=( .1 5*(Z2 - 4100) +325)/PP(I) : RE'l'UR 
N 
1 0040 IF22 >9500AND22<=14400TH EN F 
T=( .19*(22- 9500) +1135)/PP(I) : RET 
URN 
180 50 IFZ2 >14400AND22 <=220 00THEN 
FT=( . 25*(22 -H 400)+2065) /PP(I) :R 
ETURN 
1 0060 IF 22>22 000AND22 <=2 7 800THEN 
FT= ( . 3 * ( 2 2- 22 000) +3 96 3) /PP (I) : RE 
TURN 
l807B IFZ2 >2780 0AND22<=33000THEN 
FT=( . 34*(22 - 27800 ) +5 71 0)/PP(I) : R 
ET URN 
1 8080 IF22 >3 3000THENFT= ( . 37* ( 22 ­
33000) +7512)/PP(I) : RETURN 
1 9000 ' FED.TAX-MARRIED 
19010 IF 22<=240 0TH EN FT =0 : RETURN 
19020 IF Z2 >2400AND22<=9620THENFT 
=( .12*(22- 2400) )/PP(I) : RETURN 
19030 IF 22>9620AND22 <1 91 88THCNFT 
=( . 17*( 22 - 9620) +868)/PP( I ) : RETUR 
N 
19040 IFZ2 >191 88AND 22<=23608TH EN 
FT=( . 22*(22-1 91 88)+2494) / PP(I) :R 
ET URN 
1 9050 IF 22>236 08AND22 <=281 92THEN 
FT= ( . 25 * ( 2 2-2 3 6 0 8) +3 4 6 6) / PP (I) : R 
E:TURN 
19060 IFZ2 >2 81 92AND22<=342 1 6THEN 
FT=(.28*( 22 -28192)+4792)/PP(I) : R 
ETURN 
1907e IFZ2 >342 1 6AND 22<= 44 82 4TH EN 
FT=( . 33* (22 - 3,!2 16) +6277) / PP( I) : R 
ETURN 
19081 IF Z2> 44824THENFT=( . 37*( 22 ­
44824) +9778)/PP(I) : RETURN 

Program Listing. CoCo Payroll Tax Update 

Swiss CoCo 
Do you or any of your readers 

know if I can use a Color Computer in 
Switzerland, provided I have a voltage 
adapter and an American TV set as a 
monitor? 

Andreas Luecke 
2509 A very St. 

Parkersburg, WV 26101 

It might work, but it's a risk we 
don't recommend. Does anyone else 
have a better answer?-eds. 

Go To the Head 

Of the Class 


enjoy your magazine and find 
more in it of interest than in any other 
Color Computer magazine. 

As a teacher, mother, and grand­
mother, I particularly liked your edu­
cation issue in December. There were 
many things in it I could use. 

Janet Minnia 
San Antonio, TX 

Classroom CoCo 
We are a new computer school and 

Color Computer resource center. We 
don ' t sell computers, but we do pro­
mote computer literacy and educa­
tion, and we'd like to know what 
schools are doing with the Color Com­
puter. 

We 'd also like to get their reasons 

for using computers in the class­
room-or at least, in the school 
building. 

Mary Jane Spencer, Prop. 
Rainbow Adventure 

Box 355 
235 East King St. 

Shippensburg, PA 17257 

I Even Like the Ads 
In January's HOT Coco you asked 

me to tell you what I like and dislike 
about the magazine. 

Well, you have a good publication, 
and I enjoy the reviews, Dr. ASCII, 
and the program listings. I even like 
the ads-they are often my first place 
of information for new things for my 
Coco. 

As for dislikes, there are none. 

Harold Mizell 
Norton, KS 

High Scores 
We received a couple new names lo add to 

the high game scores this month. Keep them 
coming. 

Name 

Carol Thomson 
Owen Sound , Ontario 

Lori Thomson 
Owen Sound , Ontario 

Richard Wasserman 
Brooklyn, NY 

Ray Gallantry 
Brampton, Ontario 

Dan Shargel 
Arroyo Grande, CA 

Doug Burke 
Kenora, Ontario 

Greg Burke 
Kenora, Ontario 

M.A. Brickles 

Allen Park, MI 


Michael E. Nadeau 

Peterborough, NH 


Mark E . Reynolds 

Bennington, NH 


Game Score 

Space Assault 75,1 !0 
(Beginner Level) 

Popcorn 75,0!0 
(Level 5) 

Ghost Gobbler 83, l!O 
(Level 5) 

Galax Attax 50,100 

Bloc Head 64,275 

Keys of the Wizard 632 

(Level I) 
Whirlybird Run 78,450 

Lancer 117,700 

The King 156,900 

Colorpede l ,376,4€i0 

Doodle Bug 1,470,200 

Zaksund 556,780 
Pyramid 200 

Ninja Warrior 74,500 
Frog Trek 14,700 

Defense 103,660 

Scarfman 121,600 

Death Trap 60,838 

The Frog 20,340 

Solo Pool 80 
Buzzard Bait 138,000 

Mudpies 113,800 

Tut's Tomb 39,360 
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Feedback______________________--, 

Back Issues 

I've received my second copy of 
HOT CoCo, and I have nothing but 
praise for it. Now I'd like to get all the 
back issues that I've missed. Please tell 
me how to complete my CoCo library. 

David Sullivan 
Frankfurt, W. Germany 

We sell back issues for $3.50 plus $1 
shipping and handling (each issue). 
For 10 or more magazines, include 
$7.50 shipping per order. 

We can 't bill for back issues, so 
please send a check, money order, or 
credit-card information to Back Is­
sues, HOT CoCo, Pine St., Peter-

borough, NH 03458, or (in the U.S.) 
call, toll-free, 1-800-258-5473.-eds. 

Circuit Drawer 

In Disk Basic 


I've found a problem with the "Cir­
cuit Drawer" program (HOT CoCo, 
February 1984, p. 56). The program as 
written will not work with Disk Basic, 
due to the use of the array AS$. 

AS is a Disk Basic command used in 
conjunction with the FIELD state­
ment. See page 86 of the disk manual. 
I suggest changing all occurrences of 
AS$ to XS$. 

Bill Boogaart 
Calgary, A lberta 

HOTCoCo's 
Consumer Watch 

HOT CoCo has received a num­
ber of complaints against Snake 
Mountain Software in regards to 
unfilled orders. We have attempted 
to contact the company, but have 
received no response. 

Send your letters to Feedback, 
HOT CoCo, 80 Pine St., Peter­
borough, NH 03458. 

Clubhouse 

Have a Color Computer Club? 


Reach prospective members through a letter to Feedback. 


Brussels 
A group of Radio Shack com­

puter users meets each Monday at 8 
p.m. behind the Nossegem town 
hall (near Brussels Airport). We 
have more than 50 members and 
are starting a CoCo department. If 
you're interested, come to a 
meeting, or write me. 

Foulon Marc 
50, Roberts Jones 

1180 Brussels 
Belgium 

Acadiana 
We're starting the Cajun CoCo 

Club for TRS-80 Color Computer, 
MC-10, TDP-100, Dragon, and 
other 6809 users. Our goals for 
1984 are to have over 200 members 
and to start a local BBS. Pooyie! 

Bob Hoevel 
Cajun Coco Club 

104 Karen St. 
New Iberia, LA 70560 

318-365-7706 

Moncton, N .B. 
CoCoMUG (Color Computer 

Moncton User's Group) would like 
to hear from prospective members 
and other user's groups. 

CoCoMUG 
Leo Allain, Pres. 

91 Woodland Drive 
Moncion, New Brunswick 

E1E3C4 

Morgantown, 
W. (almost heaven) Va. 

The Mountain State Color Com­
puter User's Group has changed its 
mailing address. We meet the third 
Sunday of each month and have a 
newsletter. 

Mountain State Color Computer 
User's Group 

Donald G. Barber, Jr. 
Box 1084 

Morgantown, WV 26507 
304-599-4493 

Port Hardy, B.C. 
The North Island Coco Club 

meets the first Tuesday and third 
Wednesday of each month at the 
Port Hardy Secondary School. We 
have a software, reading, and hard­
ware library. 

North Island Coco Club 
Box 1740 

Port Hardy, British Columbia 
VON2PO 

604-949-6761 

Niagara Peninsula 
The Niagara Regional CoCo 

Club meets from 1-4 p.m. every 
second Sunday in the cafeteria of 
Confederation High School (670 
Tanguay Ave., Welland, Ontario). 
Anyone interested can contact 
Gerry Chamberland at 416-357­
3462, or phone or write me. 

Gilles Prescott 
7707 Jubilee Drive 

Niagara Falls, Ontario L2G 713 
416-734-3529 
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I dontt spend all my time splurging 

TANTRUM 

PARTil­

CHEESE B OMBS 

wasn't .. actually on the bridge of the 
Enterprise facing horde of Ywertipennies at Ehner's Arcade. Soµle­

tin1es l Iie on the ··floor ' bene~~h ·rnY: 
computer and engage in deep thoughts 
about humanity. Sometimes, when I 
am on the verge of fitting the last jig­
saw piece into the puzzle-say, world 
peace or a cheap interstellar drive-I 
fall asleep. 

And that's where I was and what I 
was doing when a rough hand shook 
my shoulder. 

"Get me Warp 12, Scotty!" I cried 
out. 

"Captain, she won't take it!" 
"Well-" I opened my eyes. Ehner 

was standing over me. It was he who 
had spoken. 

" Oh," I said, somewhat relieved I 

a 
ships. t crawled frpmbeneath the desk 
and was surprised to see ;a second per­
son in the room, a middle-aged man in 
a sharkskin suit. 

" Allow me to introduce Silas Bar­
naby of Aunt Sally Software," said 
Ehner. 

"Aunt Sally Software!" I said. 
"You ought to hang some tapestries 

to cut down on the echo," the man 
said. 

"THE Aunt Sally Software?" It 
was difficult to believe the guy was 
from a software firm. Most micro 
moguls, as we all know, are no more 
than 16 years old. 

"The same," said Barnaby. He 

t urned to Elrri.er, .''Are you sure this is 
the guy who wrote Cheese Bombs?" 

"At my guidance," said Elmer. 
Barnaby shook my hand. "For a 

kid who couldn't add two plus two in 
Assembly language, you do okay in 
Basic." 

"Thanks," I said. 

System Requirements 

16KRAM 

Extended Color Basic 
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IlU®1f CoC ® 

Guaranteed to make your TRS-80 Color Computer* siz­
zle with color, HOT CoCo magazine is informative, inter­
esting, and best of all just for the Color Computer. You'll 
look forward to HOT CoCo month after month because it 
has something for everyone, from the novice right on up to 
the expert. HOT CoCo gives you: 

•PROGRAMMING TECHNIQUES & TUTORIALS­
that promise to make you a superior programmer. 

•UTILITIES-to save you time and effort on all your 
routine tasks. 

•EXPERTLY WRITTEN COLUMNS-including 
BASIC, GRAPHICS, FLEX and GAMES. 

•HARDWARE & CONSTRUCTION- ideas on inter­
facing and enhancing to make building projects a 
breeze. 

•EDUCATIONAL 	APPLICATIONS- will stimulate 
and encourage imaginative thinking in your child. 

PLUS 
•BUSINESS PROGRAMS-sure to make you a star at 
the office. 

•FEATURES ON 	COLOR APPLICATIONS-make 
your computer reach its full potential and get your 
money's worth from your machine. 

•BUYER'S GUIDES 	& PRODUCT REVIEWS-now 
you can stop running around comparing prices and 
products and start running your computer. 

•HOME 	& HOBBY APPLICATIONS-exciting ways 
to help your computer add enjoyment to your leisure 
time. 

•ANSWERS 	TO SPECIFIC QUESTIONS-it's like 
having your own private consultant-free! 

Join in the color explosion with HOT CoCo today! Take 

advantage of our money saving offer, 12 is.c;ues for $24.97. 

A 13th is.c;ue is yours FREE with pre-payment (check or 

credit card). Use the attached order form, the coupon 

below, or call toll free 1-800-258-5473. 


r~~~i:·_~al~!~.:.4.:.~~~---- - ~- ~ co~-::---­
i~~~c"··oco~.:.:.lYES • 

, 
lwantmy ~:. ·~-~ 

Color Computer to sizzle '~. ·~:1:·: Vol<• sc;: .~~r..CoCo·~=... 
with color. I understand '· ·-; :::,:::.·.::::::::' ~- Graph1cs'cre: ····"·· "·· · 

11< ~ o.... es Masterpiece
that with payment enclosed ~· ~r;:;::. .~· · · ::;;J;;;,~,

°' cmlit ca.cl ocde.- I will II 
receive a free is.c;ue making a 
total of 13 is.c;ues for $24.97. 

; ,,,,,,,..­
t;.:: r:.::=:-::.•-· L' · • 

"-;;;. ·~ 
:;\\ ~ ::::::-~::­
- . ~ ........ 1~ 


\l\\L-~~­

- tllli •..,. __--~=1 


--·-···--°':'::".::.":"_'...._,,,.,. 

D CHECK/MO D MC D VISA D AE D BILL ME 	 I 
I 

card#____________ exp.date__ I 
signature I 
name___________________ I 
address ------------------ Icity _______ state ___ zip _____ I 

Canada & Mexico $27.9711 yr . only , U.S . funds drawn on U.S. bank. I 
Foreign Surface $44.9711 yr. only , U.S. jund:i drawn on U.S. bank. I

Please allow 6-8 weeks for delivery. I'This price voi ds all previous offers. 

HOT CoCo • PO Box 975 • Farmingdale NY 11737 	 I 
I

' TRS-80 Color Computer is a trademark of Radio Shack, a division of Tandy Corp. 344F4 I ....______________________..&.. _____________________________. 
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IHJ®il coco 

SUBSCRIPTION 


Subscribers save $10 

off the Newsstand Price. 


0 1 year-$24.97 * 
I understand that with payment enclosed or 
credit card order, I will receive a free issue 

making a tota l of 13 issues for $24.97. 

Enclosed $____0 Check OMO 

D AE O MC O VI SA 0 Bill ME 
~ 
w 
w 

Card# ____________ Exp. Date. _____ ~ 
..0 

Signature .§ 
Name _ ____________ ___ ___~ 

-;; 

Address ____ __________ _____ 

City ________ State ip. ___ _ 

Canada & Mexico $27.9711 year only, U.S. funds drawn on U.S. bank. 
Foreign Surface $44.9711 year only, U.S. funds drawn on U.S. bank. 

Foreign Airmail please inquire. 

*This price voids all previous offers. 

HOT CoCo • P.0 . Box 97S• Fa rrningdalc N Y 1 1737 344F4B 

BOOKS Hot CoCo 
Peterborough N 1-l 0 

Please send me the following Hot CoCo 
products: 
Qty. Catalog# Title Unit Price Total 

Shipping and handling charges: 
St.SO Isl book, St.00 each additional book 
(UPS, use Slrttl addrt>SS) 
SI0.00 each book overseas airm ail 

Enclosed $ 0 Check 0 M.0. 

Bill: 0 AE 0 MC 0 VISA 

Card# ____________________ 


Exp. date ________Interbank#_______ 

Signature._____________ ______ 

Name ____________________ 


Address--------- - -------- ­
City State.____~ip.______ 


Please allow 4-6 weeks for delivery No C.O.D. orders accepted. 

4-84 

http:year-$24.97
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"I don't want to rush you," Bar­
naby went on, ''but I did bring the 
contract with me.'' 

"Contract?" I said. 
"I've already signed," said a happy 

Elmer. 
"It's a good one," said Barnaby. 

''A five-thou advance against straight 
royalties of 25 percent. We make 
50,000 copies each on disk ai-id tape. 
And they' ll be in the pipeline of our 
worldwide distribution system within 
two weeks. Of course, we reserve the 
right to opt for an arcade version, and 
in that eventuality you'll get 2 percent 
of the gross.'' 

"I ... I .. . I . .. " 
"So sign," said Elmer. 
"Let me get this straight, Mister 

Barnaby. You want rights to Cheese 
Bombs." 

"Normally," said Barnaby, "I'd be 
a bit more coy, but yes, we want those 
rights very badly." 

"Paydirt!" Elmer chortled. 
"You don't hear many people chor­

tle these days," Barnaby said. "Lewis 
Carroll coined the word. A chortle is a 
blend of a chuckle and a snort, and 
you do it very well, Elmer." 

"I can't sign," I said. 
"Here, let me guide your hand," 

said Elmer. 
"I already sold the program to a 

magazine.'' 
"What!" cried Elmer. "Get it 

back! Burglarize the magazine's of­
fice!" 

"They have already paid me," I 
said sorrowfully. 

"You never mentioned that! What 
about my share?" 

"I was going to get around to it." 
Barnaby had already folded the 

contract back into his sharkskin cov­
ering. 

Oh, I could go on and on about 
what happened next. Basically, it was 
}ust Elmer foaming at the mouth 
about how I had cheated him, about 
how my brains would fit into very 
small receptacles with room left over 
for lots of other things. His departure 
was somewhat like a tornado moving 
slowly out of my life. 

I sat numbly alone before the com­
~UL Let's see .. .25 percent of $25 
times 100,000 copies sold ... No, that 
way lay madness. 

I picked up the telephone and called 
the magazine. No, I didn't try to get 

the program back. A promise made is 
a debt unpaid. I asked if it would be 
possible to write another article for the 
program. 

This article. The one you're 
reading. 

I wanted to let you know what a 
great program Cheese Bombs is. 

But I still haven't done my job. 
If you visited Elmer's Arcade in 

HOT CoCo's March issue, you recall 
that Elmer had written a terrible chil­
dren's poem called Tantrum. Last 
month 's game, Cheese Louise, set that 
poem into the computer. The little 
mouse, Louise, had to move through a 
jumble of three hopping robots to 
claim bits of cheese and points. 

"A score in the 

thousands is possible. 

For you masochists, 

I've made the top 

rating, Provolone, 


.available only 

to the player who 


successfully protects 

Pete for a score of 

6,000 or more." 


This month we continue the saga of 
Tantrum. In the second part of 
Elmer's poem, which I will altogether 
spare you, Louise eats a magical 
morsel of cheese that causes her to 
become a giant mouse. Two of the 
robots run away, but robot Pete gets 
trapped in a closet, where he must 
dodge cheese bombs thrown by 
Louise. In Elmer's poem, peace is 
eventually made between robots and 
mouse, and Louise reverts back to her 
original size. 

Now, while trying not to think 
about software fortunes, let's play 
Tantrum Part II-Cheese Bombs. 

To start, type RUN and tap the 
enter key. There is a brief title, and the 
game begins immediately. 

Louise is too large to get on the 

screen, but in a closet at center screen 
is the orange robot named Pete. There 
are two vertical and three horizontal 
shafts going through the closet, and 
through them come cheese bombs. 
They're yellow. 

You must help Pete avoid the cheese 
bombs by tapping the four arrow keys 
so he will jump out of the way. If a 
bomb hits him, he gets all gooey and 
the game ends. 

It's as simple as that. 
Well, there's a little bit more. Each 

bomb that Pete successfully dodges 
scores points for you. There are six 
playing levels, and they are marked by 
the color of the screen. Pete must 
dodge 10 cheese bombs on each level 
except the last one, magenta. At this 
level, the game continues until Pete is 
hit by a cheese. 

Here are the color levels and the 
points scored for each averted cheese 
on that level: Green, I; Yellow, 2; 
Blue, 4; Red, 8; Buff, 16; Cyan, 32; 
Magenta, 64. 

If you reach the magenta level, you 
just keep scoring 64 points for every 
bomb that misses Pete. 

As you first play Cheese Bombs, 
you may think it's tough. But keep 
tapping those arrow keys and experi­
menting with Pete's available move­
ment. No matter from where the 
bomb comes, there is always a posi­
tion Pete can take to avoid it. 

At first the cheese bombs travel 
slowly. In succeeding color levels, the 
bombs get faster, and so must you. 

A score in the thousands is possible. 
For you masochists, I've made the top 
rating, Provolone, available only to 
the player who successfully protects 
Pete for a score of 6,000 or more. For 
the other ratings and the relationships, 
see DATA line 140 of the Program 
Listing. 

And that, somewhat sadly, is that 
for this month. If you want help de­
bugging any program I do for Elmer's 
Arcade, write me: Richard Ramella, 
1493 Mt. View Ave., Chico, CA 
95926. You must include a self-ad­
dressed, stamped envelope. If you 
have a printer, include a listing of the 
program as it is in your machine. In 
any case, tell where you get an error 
message and what the program seems 
to be doing wrong. I can't help if 
you've modified the program in any 
way. 
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"You go enjoy a few ­
games of Cheese 

Bombs. I'm going to 
crawl under my desk 

and solve some 
intergalactic problems. " 

P .S.-Guess what? That rat Elmer 
just called. He told me it was all a 
joke. The guy Barnaby was his broth­
er-in-law, not a rep for Aunt Sally 
Software. He was still laughing when 
he hung up. 

I don't know whether to feel relief 
or sadness. Obviously, I haven't been 

called up to the big leagues after all. 
But on the other hand, I didn't miss a 
golden opportunity. I suppose I 
feel . .. kind of the same. You go enjoy 
a few games of Cheese Bombs. I'm 
going to crawl under my computer 
desk and solve some intergalactic 
problems.• 

ELSE IF S$=DlS AND X=2 THEN X=l110 REM * ELMER ' S ARCADE #10 * A 680 D$(2)=M$+M$+M$+M$+P$+P$+M$+M 
PRIL 1984 
120 CLEAR 500 
130 DIM V$(14) 
140 DATA CURD 1 COTTAGE 1 CRE!IK,PROC 
ESS , JACK,LIMBERGER , MOZZARELLA,GO 
RGONZOLA,SWISS,LONGHORN,NEUFCHAT 
EL,EDAM,BRIE,CAMEMBERT,PROVOLONE 
150 FOR A=0 TO 14 
160 READ V$(A) 
170 NEXT 
180 W=l 
190 Zl=l 
200 Xl=32 
210 QQ=l 
220 CLS 
23 0 H$ =C HR$ ( 12 8) 
240 PRINT @ 232,"TANTRUM - PART 
2" 
250 PRINT @ 266,"CHEESE BOMBS" 
260 A='rIMER 
270 IF A>l000 THEN A=A-1000: GOT 
0 270 
280 FOR B=l TO A 
290 C=RND(l0) 
300 NEXT 
310 X=l 
320 P=l024 
330 R=l39 
340 J=l8 
350 V=l 
360 Y$=CHR$(143+16) 
370 Ul$=CHR$(94) 
380 Dl$=CHR$(10) 
3 90 Ll $=CHR$ ( 8) 
40 0 Rl $=CHR$ ( 9) 
410 FOR A=l TO 10 
420 Z$=Z$+CHR$(128) 
430 NEXT A 
440 Z=ll2 
450 A$=CHR$(1?.8) 
460 B$=CHR$(129+Z) 
470 C$=CHR$(130+Z) 
480 D$=CHR$(13l+Z) 
490 E$=CHRS(l12+Z) 
500 FS=CHR$(113+Z) 
510 I$=CHR$(136+Z) 
520 KS=CHRS( l18+Z) 
530 M$=CHR$(140+Z) 
540 N$=CHR$(14l+Z) 
550 0$=CHR$(142+Z) 
560 PS=CHRS(l43+Z) 
570 A$(l)=ZS 
580 B$(1) =ZS 
590 C$(l)=ZS 
600 D$(l)=A$+AS+A$+A$+F$+K$+A$+A 
S+A$+A$ 
610 ES(l)=AS+AS+A$+P$+P$+P$+P$+A 
$+A$+A$ 
620 F$(l)=A$+A$+A $+K$+P$+P$+F$ +A 
$+A$+A$ 
630 G$(l)=A$+A$+A$+A$ +K$+F$+A$+A 
$+A$+A$ 
640 H$(l)=A$+A$+A $+D$+K$+F$+D$ +A 
$+A$+A$ 
650 A$(2)=Z$ 
660 B$(2)=Z$ 
670 C$(2)=A$+A$+A$+A$+F$+K$+A$+A 
S+A$+A$ 

$+M$+M$ 
690 E$(2)=A$+A$+A$+A$+P$+P$+AS+A 
$+AS+AS 
700 F$ ( 2) =AS+AS+OS+MS+M$+MS+M$+N 
S+A$+A$ 
710 G$(2)=AS+ES+IS+AS+A$+A$+A$+E 
$+IS+AS 
720 H$(2)=ZS 
730 A$(3)=A$+AS+AS+K$+AS+AS+F$+A 
$+A$+A$ 
740 B$(3)=A$+A$+AS+K$+FS+KS+F$+A 
$+A$ +AS . 
750 C$(3)=AS+AS+A$+M$+P$+PS+MS+A 
$+AS+AS 
760 DS(3)=D$+AS+AS+AS+P$+PS+A$+A 
S+A$+D$ 
770 E$(3)=M$+M$+M$+M$+MS+M$+M$+M 
S+MS+M$ 
780 FS(3) =ZS 
790 G$(3)=Z$ 
800 H$(3)=Z$ 
810 Q$=LEFT$(Z$ ,8) 
820 AS(4) =Z$ 
830 B$(4)=ZS 
840 C$(4)=ZS 
850 D$(4)=P$+C$+QS 
860 E$(4) =P S+D$+Q$ 
870 F$(4)=P$+PS+Q$ 
880 GS(4)=F$+AS+Q$ 
890 HS(4) =FS +D$+QS 
900 A$(5) =Z$ 
910 B$(5)= ZS 
920 CS ( 5 ) =ZS 
930 DS(5) =QS +BS+P$ 
940 E$(5)=Q$+DS+P$ 
950 FS(5)=QS+PS+PS 
960 GS(5)=Q$+AS+K$ 
970 H$(5) =Q $+D$+K$ 
980 CLS 
990 GOSUB 1540 
1000 X=l 
1010 GOSUB 1650 
1020 N=0 
1030 D=RND(l0) 
1040 IF SS>4999 THEN Zl=2: Xl=64 
1050 IF D=l THEN FOR F=l92 TO 22 
0 STEP Zl ELSE IF D=2 TH EN FOR F 
=223 TO 195 STEP -Z l : GOTO 1100 
1 060 IF D=3 TH EN FOR F=288 TO 31 
6 STEP Zl ELSE IF D=4 THEN FOR F 
=319 TO 291 STEP - Zl: GOTO 1100 
1070 IF D=5 THEN FOR F=352 TO 3 8 
0 STEP Zl ELSE IF D=6 THEN FOR F 
=383 TO 3 55 STEP - Zl: GOTO 1100 
1080 IF D=7 THEN FOR F=l7 TO 433 

STEP Xl ELSE IF D=8 THEN FOR F= 
497 TO 81 STEP -X l: GOTO 1100 
1090 IF D=9 TH EN FOR F=l4 TO 430 

STEP Xl ELSE IF D=l0 THEN FOR F 
=494 TO 78 STEP -Xl: GOTO 1100 
1100 SS=INKEY$ 
111 0 IF SS="" AND N=0 TH EN 1160 
ELSE IF S$="" THEN 1170 
11 20 IF SS=Rl$ AND X=4 THEN X=l 
ELSE IF S$=Rl$ AND X=l THEN X=5 
1130 IF SS=Ul$ AND X=l THEN X=2 
ELSE IF S$=Ul$ AND X=2 TH EN X=3 
1140 IF S$=Dl$ AND X=3 TH EN X=2 

11 50 IF S$=Ll$ AND X=5 THEN X=l 
ELSE IF S$=LlS AND X=l THEN X=4 
1160 GOSUB 165 0 
1170 PRINT @ G,CHR$(128); 
1180 IF PEEK(P+F)<>l28 THEN PRIN 
T @ F,Y$;: GOTO 1310 
1190 PRINT @ F,Y$; 
1200 G=F 
1210 FOR T=l TO J 
1220 NEXT T 
1 230 NEXT F 
1240 SS=SS+(QQ*V) 
1250 N=N+l 
1260 IF N=l0 AND W<7 THEN W=W+l: 
J=J-3: N=0: V=V*2: CLS W: GOSUB 
1540: GOSUB 1650 

1270 PRINT@ 480,"SCORE:";SS; 
1280 SOUND 200,l 
1290 IF N=0 THEN FOR T=l TO 3: S 
OUND 147 1 3: SOUND 176,2: SOUND 1 
93,2: NEXT 
1300 GOTO 1030 
1310 IF SS<9 THEN A=0 
1320 IF SS >9 THEN A=l 
1330 IF SS >29 THEN A=2 
1340 IF SS >69 THEN A=3 
1350 IF SS >l49 THEN A=4 
1360 IF SS >309 THEN A=5 
1370 IF SS >629 THEN A=6 
1380 IF SS >l269 THEN A=7 
1390 IF SS>l499 THEN A=8 
1400 IF SS >l799 THEN A=9 
1410 IF SS>2399 THEN A=l0 
1420 IF SS>2999 THEN A=ll 
1430 IF SS>3499 THEN A=l2 
1440 IF SS >4 999 THEN A=l3 
1450 IF SS>5999 THEN A=l4 
1460 PRINT @ 448,"RATING: ";V$(A 
) ; " CHEESE"; 
1470 PRINT @ 0,"TASTE MY CHE ESE, 

VARLET ! "; 
1480 K=RND(90) 
1490 SOUND K,l 
1500 SOUND K+50,l 
1510 SOUND K+l 00 ,l 
1 520 SOUND K+ l 50,l 
1 530 GOTO 1470 

1540 FOR A= l92 TO 223 

1550 PRINT @ A,H$; 

1560 PRINT @ A+96,H$; 

1570 PRINT @ A+l60,H$; 

1 580 NEXT 

1590 FOR A=l4 TO 494 STEP 32 

1600 PRINT @ A,HS; 

1610 PRINT@ A+3,HS; 

1620 NEXT 

1630 G=l92 

1 640 RETURN 

1650 PRINT @ R,AS(Xl; 

1660 PRINT @ R+32,B$(X); 

1670 PRINT @ R+64 1 C$(X); 

1680 PRINT @ R+96 1 DS(X); 

1690 PRINT @ R+l28 ,E$(X ) 

1700 PRINT @ R+l60,FS(X) 

1710 PRINT @ R+l92,G$(X) 

1720 PRINT @ R+224,H$(X) 

1730 RETURN 

1740 END 


Program Listing. Tantrum Part II, Cheese Bombs 

20 HOT CoCo April 1984 



--::;;.--_ 

~--­
-- Electronics THECompany 


Inc . 
 Newly Designed Unit 
- ~INTRONICS NEW VERSION 2.4 


0 Plugs into ROM pack port. 

0 Now programs 8K X 8 EPROM in 15 Seconds. 

0 On board firmware included.
EPROM 
0 No personality modules required. 

0 Will program most EPROM's.PROGRAMMER 0 High quality zero insertion force EPROM socket. 

Enclosed in 
Price: $140. Molded Plastic Case 

~­-~~SD Electronics SPLC-1 Lower case $5995Company FULLY ASSEMBLED. TESTED 
Inc. FOR THE COLOR COMPUTER & TDP-100 & GUARANTEED FOR 90 DAYS • 

0 TRUE LOWER CASE CHARACTERS 0 NO CUTTING OR SOLDERING 0 FULLY COMPATIBLE WITH~ ALL TRS-80C (SPECIFY REVISION BOARD ) [NOT COMPATIBLE WITH COCO 2) 0 INVERTED VIDEO 
AT A FLIP OF A SWITCH 

YOUR SOURCE FOR THE 

COLOR 

COMPUTER 


JI. DRIVE 0 FOR COCO .. . . .. $310 

JI. DRIVE I FOR COCO ... . .... $219 
'I-GUARANTEED FOR ONE FULL YEAR 

•DISK CONTROLLER FOR COCO . $139 

•SATURN RS-232 PORT EXPANDER .. $ 30 

• POVVER-ON L.E.D. KIT .....$ 6 
•FRONT RESET SWITCH KIT .$ 7 
•LIBRARY CASE HOLDS 70 DISKS .$ 23 

•NEW MULTI-COLOR RAINBOW DISKS .. $ 25 

•ELEPHANT DISKS SSDD ............. $ 23 

• 8 PRJME 64K RAM-CHIPS .. . ... .. . ... $ 50 

•GEMINI !OX PRJNTER . . ...... $299 

·HAYES SMART MODEM 300 . . . $199 

F-A-S-T- UPGRADE SERVICES ........ $CALL! 


NEW SOFTWARE 

OS·9BBS ............$89.95 

0 MULTI-USER CAPACITY 0 FASTER THAN MOST BBS's 
0 MULTI -TASKING (NO LONGER COMPLETELY TIES UP 
YOUR COCO) 0 REQUIRES OS·9 AND BASIC 09 

OS·9 40-Track 
Program ............ $24.95 

0 NOW OPERATE 35140/80 DOUBLE SIDE. DOUBLE DENSITY 
DRIVES UNDER OS·9 

64K Terminal 
Package ............. $24.95 

0 AFFORDABLE 0 REQUIRES 64K MEMORY 0 GIVES YOU 
52 -58K BUFFER 0 WRITES TO DISC 0 READS IN FROM 

DISC 0 STANDARD DISPLAY 

• 
-~ 

~:-:::.­
~~ 

Electronics 
CompanyIVISA I Inc. ,...447 

(Dealer Inquiries Invited) 62 COMMERCE DRIVE 
•MINIMUM $2.00 SHIPPING & HANDLING. FARMINGDALE, NY 11735
• NYS RESIDENTS ADD SALES TAX. 
•ALL OTHER ORDERS ADD 4% SHIPPING (516) 249·3388 
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TheBasicBeat_ _
~---------~ 

THE 
FIRST STEPS to determine your score. The grading 

trail. This month's "BasicY ou've reached the end of the 
scale is as follows: 61-70, passing; 71­

Beat" is the last, so I'll give you a final To BASIC 80, good; 81-90, very good; and 91­
exam and then show you how to trans­ 100, excellent. 
fer Assembly listings to Basic. PROGRAMMING If you passed, there's a diploma for 

Take the final exam (Fig. 1), using you after you've finished this lesson. 
any notes or earlier columns if you Remove it and fill in your name and LESSON 11 

the date. To make it look official, 
side down at the end of the column. 
need help. The answers are printed up­

have it notarized and framed. by James W. Wood 
Multiply the number correct by four 

As.sembly to Basic 
Basic is a useful language. There are 

few math operations, business appli­Al Bl 00HHl POLCA'r EQU $A1Bl 
cations, or graphics that it can't per­3F00 00110 ORG $3F00 


3F00 BD AlB l 00120 LABEL JSR POLCAT 
 form. However, Basic is much slower 
3F03 8E 0400 00130 LDX #$400 than Assembly language (another pro­
3F06 A7 80 00 1 40 SCREEN STA ,x+ gramming language). But Basic is built 
3F08 8C 0600 00150 CMPX #$600 into your CoCo; Assembly isn't. 
3F0B 26 F9 00160 BNE SCREEN You need an assembler if you want 
3F0D 20 	 F l 00 170 BRA LABEL 


0000 00180 END 

00000 TOTAL ERRORS 

LABEL 3 F00 System Requirements 
POLCAT AlB l 

4KRAMSCREEN 3F06 
Color Basic

Program Listing 1. An Assembly Program 

This certifies that _ ______________ 
has completed the "Basic Beat" series as presented m 
HOT Coco magazine. 
Awarded this ___ dayof ________ , 19.___ • 

Congratulations, • 

1w;/<.l(J /;J Wmrl JJa4'eS W . Wood, Instructor 

~~~~~................................. 
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The Basic Beat
~~~~~~~~--l 

10 CLS 
20 PRINT "MACHI NE LANGUAGE HEX PO 
KER.":PRINT 
30 PRINT"PLACE DATA IN LINE 280. 

40 INPUT"ORG (HEX) " ; A$ 
50 IF LEN(AS) >4 THENPRINT '"l'OO LO 
NG ":GOT0 40 
60 IF LEN(A$)=3 THEN A$="0"+A$ 
70 FORA=lT04 
80 C$(A)=MID$(A$,A,l) 
90 IF ASC(C$(A)) >64 THEN C$( A) =S 
TR$(ASC (C$(A))-55 ) 
100 NEXTA 
110 V=VAL(C$ (1))*4 096+VAL(C$(2)) 
*256+vAL(C$(3)) *16+vAL(C$(4)) 
120 PRINTV;" I S DECIMAL FOR " ;A$: 
VV=V 
1 30 READ DA$ :IF LEN (DA$ )=1 THEN 
DA $= "0"+DA $ 
140 FOR A=lT02 
150 C$(A)=MID$(DA$ , A, l) 
160 IFASC(C$(A)) >6 4 THEN C$ (A) =S 
TR$(ASC(C$(A))- 55 ) 
170 NEXTA 
180 POKEV , VAL(CS( l))*l 6+VAL(C$(2 
)) 
190 IF LD$="00" AND DAS= " 00 " THE 
N 200 ELS E LDS=DAS:V=V+l :GOT0130 
200 PRINT " START ADDRESS= "; VV 
210 PRINT " END ADDRESS=";V 
220 PRINT"EXECUTE ( E) " 
230 PRINT "QUIT (Q)" 
240 INS=INKEYS 
250 ABS= INKEYS:IFABS= "E"THEN EXE 
C VV:END 
260 IF AB$= "Q"THEN END 
270 GOT0250 
280 REM **DATA LINE HERE** 

Program Lisring 2a. Program lo £111er As­
sembly Listings from Color Basic 

10 CLS 
20 PRINT "MACHINE LANGUAGE HEX PO 
KER ." :PRIN'l' 
30 PRINT "PLACE DATA I N LIN E 280 . 

40 INPUT "ORG (H EX) ";A S 
50 V=VAL( " &H"+A$) 
60 PRINTV;"IS DEC IMAL FOR " ; A$ : V 
V=V 
7 0 READ DAS 
80 IF LEN ( DAS ) =l THEN DA$="0"+DA 
$ 
90 VA=VAL("&H"+DAS) 
100 POKEV , VA 
110 IF LD$ ="00" AND DA S= "00" THE 
N 1 20 ELSE LD$=DAS : V=V+l: GOT070 
120 PRINT"START ADDRES S= " ; VV 
130 PRINT " END ADDRESS=" ; V 
140 PRINT"EXECUTE (E)" 
15 0 PRINT"QUIT (Q) " 
160 PRINT " SAVE TO TAPE (S)" 
17 0 INS=INK EY S 
1 80 ABS=INKEYS: IFAB$=" E"TH EN EXE 
C VV : EN D 
190 I F AB$="E" THEN EXEC VV 
200 I F AB$="Q"THEN END 
210 I F ABS="S"THEN230 
220 GOTO l 80 
230 PRINT " INSERT TAPE,": PRIN'l'"PR 
ESS PLAY AND RECORD ." 
240 INPUT "GIVE NAME TO SUBROUTIN 
E. ";SNS 
250 CSAVEM SNS , VV ,V, VV 
260 GOT0140 
270 REM***DATA LINE HERE **** 

Program Listing 2b. Program to Enter A s­
sembly Listings f rom Extended Color Basic 

Fmal faam (True-False) ­
l .) CLEAR is used to erase all printing on the screen. 
2.) PRINT A will print the letter A . 
3.) NEW will erase all values that were POKEd into high memory. 
4.) The CoCo can distinguish between the variables A and AB. 
5.) PRINT 5+2•3 will display the number 21. 
6.) A<> B means that A does not equal B. 
7.) String variables can be added. 
8.) RND(20) is used to round off numbers. 
9.) CLS 8 will turn the screen orange. 

IO.) There are four SET positions in one PRINT@ position. 
11.) There are only 256 PRINT@ positions on the video monitor. 
12.) MUSIC is the Color Basic command to generate tones. 
13.) SET graphics are faster than CHR$ graphics. 
14.) POfNT can be used to determine the color of a SET position . 
15.) ABS (2.3) = 2. 
16.) INT(2.8)= 2. 
17 .) The computer ignores everything after REM in a line. 
18.) The statement W = W +I will increase the value of W by 1. 
19.) The READ command accesses information in DATA lines. 
20.) Video memory starts at memory location 1024. 
21.) PRINT CHR${66) will print the letter C . 
22.) MJD$("COMPUTER" ,3,4) ="PUT". 
23.) PRINT#! allows the Color Computer to store data on tape. 
24.) The line FOR E = l TO IO STEP 3:NEXT E will assign values to E of I , 3, 6, and 9. 
25.) A TRS-80 Model Ill Basic program listing will always work when typed into a Color 

Computer . 
Fig. I. Your True/ False Final Exam 

3F00 
3F00 
3F03 
3F05 
3F07 
3F09 
3F0B 
3F0D 
3F0F 
3Fll 
3Fl4 
3Fl6 

00000 

DONE 
LOOP 
OKAY 

BE 0400 
A6 B4 
Bl EF 
2F 04 
B0 70 
20 02 
BB 10 
A7 B0 
BC 0600 
26 ED 
39 

0000 
TOTAL ERRORS 

3Fl6 
3F0F 
3F0D 

00 1 00 ORG $3F00 
00 11 0 START LOX #$ 40 0 
00 1 20 SCREEN LOA , X 
00 1 30 CMPA #$0E F 
00 1 40 BLE OKAY 
00 1 50 SUBA # $7 0 
00 1 60 BRA LOOP 
00 170 OKAY AD DA #$ 10 
00 1 B0 LOOP STA , x+ 
00190 CM PX #$ 6 00 
00200 BNE SCREEN 
00210 DONE RTS 
00220 EN D 

SCREEN 3F03 

START 3F00 


Program Lisring 3. Assembly Program ro Rorate Colors 

to write your own Assembly-language 
program. This is a software program 
that converts the short Assembly-lan ­
guage commands into numbers, then 
POKEs these numbers into specific 
memory locations. The computer's 
central processing unit understands 
this code directly-it's the computer's 
own language; whereas, an interpreter 
must translate Basic commands each 
time they are executed. 

Assembly programs from various 

sources are available in ROM-pack, 
cassette, and disk versions. I used 
Radio Shack 's EDTASM + on the 
programs in this lesson. 

You' ll often see Assembly-language 
listings published without the equiv­
alent Basic program. If the Assembly 
listing contains the assembled ma­
chine-language code in the form of a 
base-16 number, you can enter it with­
out an assembler. 

Program Listing 1 looks different 
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--i TheBasicBeat____________________ 
from a Basic listing. To use it directly, 
you must own a 16K CoCo and an edi­
torI assembler. 

Our mission is to enter the listing in­
to the computer without an assembler. 
I'll show you a way to accomplish this 
with a Color Basic computer, and an 
easier method that only works on an 
Extended Color Basic machine. 

Listing 1 fills the screen with the 
keyboard letter being pressed. You 
can't enter the program as is without 
an assembler, but Program Listings 2a 
and 2b let Basic enter Listing 1. 

Listing 2a is for Color B'asic and 

gram. The fourth column consists of 
line numbers (100-lSO). Column five 
has labels. Column six contains the 
Assembly-language commands, and 
column seven consists of numbers, ad­
dresses, and labels. I could have in­
cluded an eighth column for remarks. 

To run Listing 1 from Basic, POKE 
the numbers from the second and 
third columns into the memory loca­
tions (first column). Starting at the 
command ORG, take numbers from 
the second and third columns in 
groups of two. They would be BD, 
Al, Bl, SE, 04, 00, A7, SO, SC, 06, 00, 

POKEd into memory will still work. 
NEW does not erase the program 
POKEd into memory. 

The 4K machine would need an 
EXEC 3SOO. If you want to save the 
Basic listing, change line 40 to 
A$= "3FOO" so you won't have to 
remember how to respond to ORG?. 

Only the Extended Color Basic ma­
chine will save the machine language 
to tape. However, you can use this 
tape on either the Color Basic or Ex­
tended Color Basic computer. Enter 
CLOADM to load the machine-lan­
guage tape and type EXEC to run it. 

Listing 2b is for Extended Color 26, F9, 20, Fl, 00, and 00. Place these You can't list the program, however. 
Basic. Extended Color Basic changes in the DAT A line of Listing 2 and run Listing 1 is interesting, but it 
the hexadecimal numbers to base- IO the program. Answer ORG? with doesn't leave you with much to play 
numbers, but you must program Col­ 3FOO (for a 4K machine, use EDS). with. Program Listing 3 is an As­
or Basic especially for that task. After you POKE the machine­ sembly-language program that ro­

What are hexadecimal numbers, language program into memory, the tates colors. Green graphics are 
anyway? Listing 1 is loaded with hexa­ program from Listing 2 will give you changed to yellow, yellow to blue, 
decimals. The left column starts with its starting and ending addresses and and so on. Orange changes back to 
3FOO and ends at 3FOD. 3FOO is a then a choice of quitting or running green. 
hexadecimal number. It represents 3 the program. After using Listing 2 to POKE the 
times 16 cubed, plus 15 times 16 The Extended Color Basic version hexadecimal numbers from Listing 3 
squared, plus 0 times 16, plus 0 times of Listing 2 will save the machine-lan­ into memory, type NEW. Type in 
1, which equals 1612S. guage program on tape. You can quit Program Listing 4 and run it to call 

The decimal system has IO symbols, and save Listing 2 on cassette. You the program that Listing 3 POKEd 
0-9. Hex has 16 symbols: 0-9, plus A, can use Listing 2 over with another into memory. 
B, C, D, E, and F. Figure 2 shows the DAT A line for another program. When you become tired of that, try 
relationship between decimal and hex. You can enter NEW, and by entering Program Listing 5. It also needs the 

Changing a hex number to decimal EXEC 1612S (starting address), the information you POKEd into mem­
isn't extremely difficult. Multiply the machine-language program that you ory from Listing 3. Make up graphics 
value of each symbol times its position of your own and use Listing 3 to flash 
value and add the results. The hex the color around. 
number E6 equals 14 times 16 plus 6 While you are still dazzled by 
times 1, and the computer can handle 

Decimal Hex 
I I these graphics displays, I'll quietly 

the work. After converting the hex 2 2 take my leave. But keep an eye out; 
numbers to decimal, you must POKE 3 3 there are more programs and pro­
them into memory locations. 4 4 gramming methods on the way. So 

5 5The left column of Listing 1 consists long, Graduate!•
6 6of memory locations. The second and 
7 7third columns are hexadecimal num­
8 8

bers that represent the compiled pro­ 9 9 
10 CLS0:CLEAR200,16128

JO A 20 FORX=2T014STEP2 
II B 30 A=63-X:B=31-X 

40 C=C+l12 c10 CLS0:CLEAR200,16128 50 FORZ=X TO A 

20 REM TOP 
 13 D 60 SET(Z,X,C) :SET(Z,B,C)
30 FORX=2T060STEP2 70 NEXTZ14 E 
40 C=C+l:IFC=9THENC=l 80 FOR Z=X TO B15 F50 SET(X,0,C) :NEXTX 90 SET(X,Z,C) :SET(A,Z,C)

16 1060 REM TOP 100 NEXTZ,X 

70 FORY=2T028STEP2 
 17 II 110 EXEC161 28 

80 C=C+l:IFC=9THENC=l 
 120 FOR T=l TO l00:NEXTT:GOT011018 1290 SET(60,Y,C) :NEXTY 

10 0 REM BOTTOM 
 Program Listing 5 19 13 
110 FORX=60T02STEP-2 20 14 
120 C=C+l:IFC=9THENC=l 255 FF130 SET(X,30,C) :NEXTX 

140 REM LEFT 
 Hex number ________ 

150 FORY=28T02STEP-2 
 4,0%s 256s 16s I's
160 C=C+l:IFC=9THENC=l 

170 SET(2,Y,C) :NEXTY 
 ~'!>Z'E'l'ZZ' I'z:'!;J 'vI '£1 'ZJ' J J '8'!;'£'Z' I Decimal number ________ 
180 EXEC16128 I ,OOOs IOOs !Os l's ":lSil!J a.m 81l!MOl!OJ aqi
190 FORT=lT0100:NEXTT:GOT0180 

Program Listing 4. Program to Call Listing 3 Fig. 2. Decimal/ Hexadecimal Relationships Answer.s- to Final Exam 
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DealerSEND 
inquiries 
invited 

FOR FREE 
CATALOG 

ABC'S IN COLOR 

In the ABC program, all 26 letters spring up in 
color to the familiar ABC tune. Then, colorful 
detailed pictures depicting each individual letter 
of the alphabet appear one by one. Your child 's 
fascination will mount as he or she correctly 
presses the letter on the keyboard and is 
rewarded with a musical tune before the next 
detailed picture is drawn line by line onto the 
screen: AIRPLANE for A, BUS for B, CLOWN~<;; 
for C and so on to ZEBRA for Z. Truly a must~;. 
program for the preschool to first grade age 
group\ 
CoCo 16K ECB ...... Tape: $19.95 Disk : $25.95 

CRISS-CROSS MATH 

As the program begins, your child is presented with a nine square 
playing board. It is your choice as to which square you choose. After a 
choice is made, a MATH PROBLEM appears in the square. You score 
your first X by answering the problem correctly. If your answer is 
incorrect, the square clears and your opponent is allowed his choice of 
squares. The game is over when three squares vertically, horizon tally, or 
diagonally are won by the same player. When playing against the 
computer, every answer you get wrong is won by the computer. Multi ­
level ADDITION AND SUBTRACTION program. 
CoCo16K ..... . .... . ................. _.. . .Tape: $12.95 

FRACTIONS 

SIDE ONE: Fraction Lessons, explains fractions w ith the aid of graphics. 
Child studies the different ways fractions can be represented. Lessons 
include: 

IMPROPER FRACTIONS 
MIXED FRACTIONS 
PROPER FRACTIONS 

Many educators have praised the use of motion and color to display the 
fractional equivalents. 

SIDE TWO: Fraction practice, offers a random computer generated quiz. 
Atari16k . . Tape: $19.95 
CoCo16k .. . . . . . . . . . . . . Tape: $19.95 

JOYSTICK DRAW 

Joystick Draw is the simple way to explore your artistic talents! Program 
operation is easy enough for a child to use, but effective enough that 
TCE uses it to design many sophisticated high-resolution graphic 
screens. Joystick Draw's design allows you or your child to save those 
masterpieces for future revisions or for use in other programs 
(instructions included). Your child will spend many hours enjoying this 
program and at the same time improving his or her eye hand 
coordination! You will find Joystick Draw to be an easy way to design 
those more sophisticated graphics for your own programs! 
CoCo16 ECB . . . . . . . . . . . . . . . . . . . . . . Tape: $16.95 

TM 

SPELL BOMBER 

As captain of your ship, you must destroy the enemy bomber by spelling 
the mystery word . In this exciting and educational game the bomber gets 
closer with each inaccurate letter . You have only EIGHT tries to guess 
the mystery word or your ship will be bombed' If you guess the word 
correctly, GENERAL QUARTERS will sound and your ship will fire a 
missile to destroy the bomber, Three levels are available: EASY, 
MEDIUM, and HARD. Challenging for all ages' 
Ataril 6K . . . . . . . . . . . . . Tape: $18.95 
Coco 16k ECB . . . . Tape: $18.95 Disk : $22.95 
Vic 20 13k . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ Tape: $18.95 


SPELLING BEE 

The word is pronounced vocally and it is up to you to type in the correct 
spelling . If wrong, the computer will be your friend and flash the word on 
the screen for just an instant. OK! Try typing the word in again . STILL 
WRONG! The computer wants success and allows you to see the word 
again this time a little longer . If you just can 't spell the word, the 
computer realizes you need to learn to spell the word and leaves the 
word on the screen for you to copy. Try your best and the computer has 
a surprise for your reward! 
SPELLING BEE I ... GRADE 1 & 2 SPELLING BEE Ill ... GRADE 5 & 6 
SPELLING BEE II .. GRADE 3 & 4 SPELLING BEE IV .. . GRADE 7 & 8 

CoCo 16k ECB . ...... . TAPE: $16.95 Each 


TC-INVENTORY 

Many insurance companies offer a discount for policy holders which 
have complete inventories on file . TC - Inventory is designed to help 
you organize, maintain , and compile the personal belongings of your 
home. Program is user friendly and menu driven. TC - Inventory allows 
input for location of item, price of item, serial number of item, date of 
purchase, and a text written description of the item. Don't put off 
recording your personal belongings until its too late. Requires printer for 
hard copy. 
Coco 32k ECB ... .. . .. . . . . ....... . .. . . . . .. Tape: $16.95 

TEACHING CLOCK 

Torn between teaching time on a digital or a 
conventional (face and hands) clock? Well , this 
program combines the two using high 
resolution graphics and prompts! Your child will 
learn to tell time with the aid of a specially 
designed CLOCK! Child enters the time, if 
wrong, the center of the clock displays a 
graphic aid. If the child is correct a musical 
reward is heard . Program offers three levels: 
hours, quarter hours, and five minute intervals. 
Apple 48k . . . . . . . . . . . .. Disk: $19.95 
Atari 32k . . . Tape: $16.95 
CoCo 16k ECB . . Disk: $19.95 Tape: $16.95 

Additional Educational Software available 

for Color Computer, TOP 100, Atari ®, 


.,-389
Apple ® , Commodore 64 ®, and VIC 20 ® . 

P.O. Box 2477 Gaithersburg, Maryland · 20879 (301) 963-3848 
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construction quality documentation 
set up \performance \ease of use 

10 l----+---+----lr---1----1 
9 1----+---+----11----+----I 
8 f----+-- -+-- --11----1-- --1 
7 1----+---+----11--- -+-- --I 
6 f----+-- -+----'l--- -t----1 
5 f----+--+--- 1----:--1-- --1 
4 f----+---+---1----t-- --I 
3 l----+-- -+---1--- -t----I 
2 l----+--+-- ---1- -+-- --I 
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Hardware 


Premium Keyboard 
Micronix Systems Corp. 
8147 Delmar 
St. Louis, MO 63130 
$79.95 

by Guy Wright 
HOT Coco staff 

W hat has 56 keys but no lock?­
how about Micronix Systems' 

Premium Keyboard? 
Although some users might feel that 

the CoCo's original keyboard works 
just fine, the Premium Keyboard is 
obviously an improvement. 

This keyboard comes with a nine­
page user's manual and a program 
called Versakey that lets you program 
four function keys (more about the 
function keys later). 

The first three pages of the user's 
manual cover the installation, and al­
though they are simple and profusely 
illustrated with photographs, I felt 
that they could have been even clearer 
and the photographs more detailed. 

This does not mean, however, that 
it is difficult to install the keyboard. 
On the contrary, there are no wires to 
solder, no chips to touch, and no pins 
to bend. With a little common sense, 
anyone who can unscrew seven 
screws, unplug the old keyboard , and 
plug in the new one can install the Pre­
mium Keyboard in a few minutes. 

The key layout is identical to that of 
the original, but you now have four 
function keys in the lower left comer 
of the keyboard. 

The Color Computer scans the new 
keyboard as a matrix of seven rows by 
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eight columns (a maximum of 56 
keys), whereas the original keyboard 
only uses 52 of these positions (both 
shift keys are polled as one key). Al­
though the Basic ROM does not spe­
cifically scan the extra four matrix po­
sitions, the four function keys do 
generate ASCII codes, so it is a rela­
tively easy matter to incorporate these 
keys into programs. 

The user's manual gives more than 
enough technical information to make 
writing programs with function-key 
scanning a simple matter (you get a 
three-line programming example), 
and the machine-language driver pro­
gram, Versakey, offers more pro­
gramming help. 

Versakey is relatively simple to use. 
After loading the program, press Fl 
(function key one) and the computer 
responds, "DEFINE:" . Press any key 
(or combination of keys), and the 
computer prints the ASCII code for 
the key and asks for a definition. 

Enter a string and press the Fl key 
when finished. From then on pressing 
that key generates the string. You can 
embed RETURNS and use multiple 
statements in the string definition, 
making the program very versatile. 
Note: The F4 key acts as a control key, 
thus giving four possible codes for 

each key: L, shift L, control L, and 
shift-control L. 

Versakey also provides auto-repeat 
and type-ahead. A nice feature is the 
ability to save the program with de­
fined key strings to tape or disk . The 
manual includes a complete Assembly 
listing of the program and gives all 
memory addresses. Versakey is a little 
awkward to use the first time, but af­
ter defining three keys, I was ready to 
redefine the entire keyboard. 

The Premium Keyboard with Ver­
sakey is definitely worth the money if 
you use your Color Computer often. 
The keyboard is smooth operating 
and comfortable, and touch typists 
will feel right at home. There is a slight 
bit of sponginess to the keys, which 
should diminish with use. 

The Premium Keyboard is easy to 
install, well documented, and solidly 
constructed. • 

ease of use documentation 
performance I error handling I 

10 I----+----+-- --+----! 
9 1----+----+----+----1 
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5 1-----+----+----+----I 
4 f-----1----+----+-----1 
3 1-----+----+----+----< 

12 f-----1----+----+-----1 .____.J.._____,___--l.____J 

Application Software 

Bar Zapper, Pie Zapper, and 
Graph Zapper 
Southern Software Systems 
485 South Tropical Trail 
Suite 109 
Merritt Island, FL 32952 
$15.95, v. 1.0 (16-32K cassette), 
$19.95, v. 2.0 (32K disk) 
$44.95, all three cassette programs 
$56.95, all three disk programs 

by Scott L. Norman 

Thomas Ernst's three Zappers are 
flexible, easy-to-use programs that 

produce high-resolution versions of 
three common graphs. While they do 
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have their limitations, the Zappers are 
suited to many applications in educa­
tion personal finance, and business. 

The disk programs let you store da­
ta on tape or disk, and present you 
with a directory of the / DAT files on 
the working disk whenever you load 
data into the program. 

The 32K tape and disk versions can 
store completed graphs in addition to 
the raw data files . To review as many 
features as possible, I have concentrat­
ed on the 32K disk editions. 

Bar Zapper 

The 32K version of Bar Zapper 
makes it easy to prepare graphs dis­
playing up to 24 bars, with as many 
as five sub-bars per data item. With 
16K, you can still display a total of 
24 bars, but you are limited to three 
sub-bars. Sub-bars might show how 
several quantities vary from year to 
year, with each quantity broken down 
into the data for each year. 

Bar Zapper has several layers of 
menus. The main menu lets you enter 
or edit bar data, load or store com­
plete graphs, or zap a graph. Though 
this sounds like the option for killing a 
file, it is actually the process of setting 
up a display. The program calls up 
two other menus that assign labels and 
scales to the x and y axes, put a title on 
the graph, and define shading patterns 
for the bars. 

The program is easy to use. Most 
menu items are self-explanatory, and 
the 25-page instruction booklet does 
a good job of explaining the options. 
It even includes an index, a rare fea­
ture in such a compact, low-priced 
package. 

Editing can be a little tedious. Often 
you have to cycle through several lines 
of acceptable information before 
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Fig. 1. A 3-Bar, 4-Sub-Bar Graph Prepared With Bar Zapper 
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Fig. 2. A Pie Zapper chart. Note that small sectors E and G have identification letters that 
could not be printed on the chart. 

There is no way to generate a key or Bar Zapper numbers all tic marks 
reaching the item you want to change. legend chart to identify the bars, so I on the vertical axis, but you can con­

The best way to describe a graphing used the x-axis label to give you a clue trol the clutter by specifying the num­
program is with graphs. Figure 1 to the organization of the graph. This ber of plotted marks. The horizontal 
shows off some of Bar Zapper's fea­ is often necessary with multigroup Bar scale lines extending from the tics are 
tures. It is a plot of the United States' Zapper or Graph Zapper charts. also optional. 
imports and exports for certain cate­ Bar Zapper's y-axis scale shifts to As a final touch, a staircase-label 
gories of electronic products, and dis­ exponential notation whenever a num­ option lets you fit more labels onto the 
plays data for June of 1982 and 1983. ber to be plotted is larger than 999.0 or horizontal axis by writing them in a 

Since Bar Zapper is stripped down, smaller than 0.1. When that happens, staggered, descending format. There 
you can't control the general formats the exponent appears by itself at the are trade-offs to be made between 
of the graph title and the axis labels. upper right side of the y axis. density and clarity here, and the man­
You have to get used to vertical letter­ The mantissa, carried out to two ual spells them out. 
ing on the y axis. The ability to handle decimal places, stays in its usual place One of the best features of the Zap­
negative numbers and exponential no­ at the left of each tic mark. The Zap­ pers is the ease with which you can 
tation, however, more than compen­ pers handle the entire range of num­ alter the data and the display features. 
sates for this. bers allowed by Color Basic. If you don't like the way a graph 
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EXPONENTIAL DECAY 

.60 

.-'+0 

TI t1E" :;::;ECOMDS 

Fig. 3. A Graph Zapper graph of typed-in data (squares) and computed results. The curves 
represent the function y =exp ( -xii}, with I values of I, 2, 4, and 8 seconds (bottom to 
top). 

looks, you can change it. 
You can only edit bar data files; you 

can store completed graphs and recall 
them for viewing or printing, but you 
can't easily modify the actual data. It 
is always a good idea to save the data 
before going on to zap a graph. 

Pie Zapper 

The Pie and Bar Zappers are similar 
in operation. Pie Zapper can produce 
charts with up to 19 sectors, in two 
formats. You identify sectors by single 
letters, with the names of all data 
items listed separately on the chart, or 
by names arranged around the chart, 
connected to their sectors by straight 
lines. 

Pie Zapper is happy with exponen­
tial notation and noninteger data. 
Negative numbers don't come up in 
pie-chart applications. 

Figure 2 shows an example of the 
first pie format, a breakdown of un­
manned objects in Earth orbit at some 
point during the summer of 1983. I 
entered only the number of satellites in 
each category, and the program calcu­
lated the percentages and drew the 
chart accordingly. 

Pie Zapper cannot separate one or 
more sectors from the rest of a chart as 
a means ofhighlighting them. 

Pie Zapper's processes of data 
entry, editing, and storage are very 
much like those of Bar Zapper, and 

. . . 


the same precaution about saving raw 
data applies. If you insert a new sector 
into an existing file, the program 
shades the sector that was formerly in 
its position. The whole scheme of 
which sector gets which shading 
moves downstream by one increment. 

Graph Zapper 

This was the first of the three pro­
grams written, and is, in some ways, 
trickier to use than the other two. Still, 
it is not a difficult program. 

Graph Zapper's big attraction is its 
ability to plot points defined either by 
what you have typed in or by an equa­
tion in a Basic subroutine. You can 
even mix the two types of data. 

You can use five plotting symbols 
and connect points with straight lines. 
You can leave the background of the 
graph area blank, place dots at the in­
tersections of x- and y-axis tic marks, 
or set up a complete x/ y grid. 

Screen prompts guide keyboard 
data entry, much the same as for the 
other two Zappers. 

Using the equation-plotting option 
calls for a little more work. The docu­
mentation describes how to set up a 
subroutine as part of the Graph Zap­
per program itself. You must pay at­
tention to line numbers and variable 
names, but other than that, things go 
well. 

You can also construct a routine 

that prompts you to enter a parameter 
at run time, allowing you to plot a 
family of related curves. This is one of 
the options I demonstrate in Fig. 3. 

Following the manual's examples, I 
wrote a simple routine to plot the 
decaying exponential function y = 
exp( - x/t), in which I entered the time 
constant, t, from the keyboard. 

Figure 3 shows the results, with t 
values of 1, 2, 4, and 8 seconds repre­
sented by small dots (covered by the 
connecting line), circles, crosses, and 
x's, respectively. 

Notice that there are other, uncon­
nected symbols on the plot: small 
squares, intended to simulate data 
points that, say, a laboratory worker 
might enter to compare some sort of 
experimental results with a mathemat­
ically correct exponential signal. 

To superimpose these points on the 
computed curves, you must store the 
equation graph, then construct and 
store a file for the experimental data. 
The final step is to load both graph 
and data, specifying that everything is 
to be plotted against the same scales. 
The technique can be extended to mul­
tiple data files. 

I enjoyed working with the Zap­
pers. They are logically organized, and 
it is easy to pick one up and produce a 
graph even when you have been away 
from them for a while. 

I reviewed Radio Shack's Disk 
Graphics program in the February 
issue of HOT CoCo . Since the three 
Zappers together perform many of the 
same functions as the Shack's soft­
ware, and at a comparable price, take 
a look at the major similarities and 
differences between the two products. 

The Zappers are easier to use, if less 
versatile than Disk Graphics. They 
lack a color printing capability, and 
there is no analog to Radio Shack's 
Supersheet for changing the size of a 
printed graph. You have to live with 
the stock values, 4Y,6 inches wide by 
3X6 inches high. 

The Zappers also lack automatic 
scaling routines, so you must define 
maxima and minima for the axes. 

The Zappers have no built-in print­
er driver, but their documentation 
does include a detailed explanation of 
how to interface with Custom Soft­
ware Engineering's Graphics Screen 
Print Routine (which includes a mag­
nification capability). Owners of simi­
lar routines should experience little 
trouble in customizing the Zappers. 
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A: The most realistic music experience you'll ever hear from 
your Color Computer! 

Green Mountain Micro ~98 

Bathory Road • Roxbury, Vermont 05669 

(802) 485-6112 

Continuing support for Color Computer Model 11111and100 

e What is the ultimate all-software music 
for your TRS-80 Color Computer? 

e What is the least expensive all-software 
synthesizer for your Color Computer? 

What good is a CoCo Port? 
(Part 1 of a series). 

The Green Mountain Micro CoCoPort adds input/ 
output POWER to your TRS-80 Color Computer. 
That means·you don't have to buy a separate 
PARALLEL PRINTER INTERFACE for $70 or more. 
Just use the CoCoPort. The " throughput" of parallel 
printers is FAST . Compare : 

FORX = 1T066: PRINT#-2,STRIN G$(64,45) :NEXT 

Radio Shack serial: 1 minute 48 seconds 
CoCoPort Parallel: Only 56 seconds 

Even more important is CoCoPort 's FEED-THROUGH 
CONNECTOR permitting its use wi th ROMpack 
cartridges and disks (Fast EDTASM + listings1) . 

So don't double up on printers. Add a parallel 
connector to your CoCoPort cable (we' ll wire it for 
you) , plus 88 bytes of software , and you can use the 
parallel printer you already own' We' ll give you the 
printer software FREE with your CoCoPort . And when 
you don't need to print , your CoCoPort is ready to do 
other work for you . 

(Comparisons made using a Micro line 82A seria l/ parallel printer. 
CoCoPort $49 .95 ($39 .95 kit) . Cable and connectors additional. 
Paralle l connector . $ 10 . Assembled cable. $20 comple te. Add $2.50 
shipping and handling.) 

• Lowerkit II, $79.95 I $49.95 kit 
• 64K Color memory upgrade kit, $49.95 
• MC-10 added 4K upgrade kit, $19.95 
• CoCoPort interface, $49.95 I $39.95 kit 
• RAM/ROM pack, $29.95 I $19.95 kit 
• Color Burner, $49.95 I $39.95 kit 
• BackPack battery backup, $39.95 
• 128K Bubble Memory, $600 I $500 kit 
• Scroll-A-Roll display software, $24. 95 

COLOR QUAVER 

Software Music Synthesizer 

(New Version 2.1 for 32K ECB) 

by Dennis Bathory Kitsz 
author of "Custom Color" 

• Real Music Synthesis - More Than Bleeps! 
• Full 4-Part Harmony - In Precise Tuning. 
• Versatile Editor / Compiler/Storage System. 
• Entirely Software - No Hardware Needed. 
• Variable Tone Qualities for Each Part. 
• 64-Step Variable Envelope for Each Part. 
• FAST Compiler - Finished Music in 5 Seconds! 
• Ready-to-Play Sample Tunes Included. 

Special Holiday Price 
Only $19.95 on tape 

(Add $2.50 shipping and handling) 

(Not sure? Audition Our Sample Music Tape ­
$4.00 postpaid) 


For 32/ 64K TRS-80 Color Computers with Extended Color Basic . 


synthesizer 

music 

CODNISA/MASTERCARD Dealer Inquiries Invited. 


TRS-80 is a trademark of Tandy Corporation 
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I was pleased with the power and 
flexibility of the Zappers. The ex­
ponential notation and negative 
number capabilities were especially 
welcome-and unmatched by Disk 
Graphics. I do wish they could gener­
ate key charts, though, as well as let 
me control the label and title formats 
and add comment lines to a graph. 

An important consideration is the 
ease with which you can interface pro­
grams to each other. The Zappers' 
simple file structure and well-written 
documentation give them a head start 
in this area. It should be easy to write 
routines to link them to spreadsheet 
programs, for example.• 

ease of use documentation 
perf~rmance I error handling I 

10 I----+----+----+----! 
9 1----+----1----+-----1 
B I----+----+----+----! 
7 1----+----1----+-----1 
6 I----+----+----+----! 
5 l-----+----1----+--~ 
4 "-----4----1---~---
3 l-----+----1----+--­
2 "-----4----1---~---
1 L------'-----"------'---­

Application Software 

Simplex 
Skyline Marketing Corp. 
4510 W. Irving Park Road 
Chicago, IL 60641 
16K, Extended Color Basic 
$29.95, cassette 

by Scott L. Norman 

I f you don't know what the simplex 
method is, or at ·least understand 

what it's good for, you might want to 
pass this one by. On the other hand, if 
you are familiar with the subject, you 
should find this program useful. 

That sounds like a "You "can't get 
there from here'' story,. but since Sim­
plex represents the tip of an enormous 
mathematical iceberg, you'll have to 
understand it in order to appreciate 
the software. 

Michael L. Peck's Simplex lets you 
employ some of the power of linear 
programming, the most popular 
mathematical-o"ptimization technique. 

Linear programming is often defined 
as a method of allocating limited re­
sources among competing demands in 
some optimal way, and it has been 
successfully applied to a wide range of 
problems in distribution, transporta­
tion, finance, and other areas of man­
agement and engineering. You can use 

the simplex method to solve many types 
of linear programming problems. 

In mathematical terms, Simplex 
maximizes or minimizes linear poly­
nomial functions of several variables, 
subject to constraints that you can in 
turn express as linear polynomials. 
The expression to be optimized is 
called the objective function, and the 
variables are called decision variables. 
The objective function and constraints 
taken together are referred to as the 
model for the problem. 

You do not need to understand the 
details of the method in order to use 
Simplex; however, you need the ability 
to formulate a problem in terms of an 
expression to be optimized under ap­
propriately framed constraints. 

Full-fledged linear-programming 
models can involve thousands of vari­
ables and constraints, and often con­
sume large blocks of processing time 
on the largest mainframes. The 
CoCo's capabilities are a little more 
modest. A 16K machine handles a 19­
variable, 19-constraint model, while 
32K computers can handle 38-by-38 
cases. 

The memory required for a model 
and the time required to find a solu­
tion are more sensitive to the number 
of constraints than to the number of 
variables. A 32K computer can deal 
with a 20-constraint, 100-variable 
model, according to the documenta­
tion. 

These numbers assume that you've 
reserved the maximum amount of 
memory. For this reason, and because 
Simplex benefits from the speedup 
POKE that doesn't work with the disk 
system, I recommend that you serious­
ly consider sticking with cassettes for 
any but the smallest models. 

The only version of Simplex is in 
Basic, so you can easily transfer it 
from tape to disk, and the main menu 
gives you the option to switch from 
tape to disk data storage once the pro­
gram is running. 

Other menu options let you enter a 
model from the keyboard or from a 
stored file, list the model on the screen 
or printer, edit it, save it, run (i.e., 
solve) it, and perform a range or sensi­
tivity analysis to see how much things 
can change without destroying the op­
timum nature of the solution. 

Simplex suffers from cryptic 
prompting messages and condensed 
notation. For example, when you run 
the program, you first get the follow­

ing message: MAX PROBLEM SIZE 
(M,N)? 

It is asking for the largest numbe.ts 
of constraints and variables you want 
to use, in that order. That is in the doc­
umentation, but it would be nice if the 
prompts were a little more explicit. 

When you want to change an indi­
vidual element in the matrix of coef­
ficients for the constraints, the editing 
prompt is as follows: I,J ,A(l,J)? This 
is perfectly good matrix notation, but 
it is terse . 

In the same vein, you must use a 
kind of shorthand to type in the objec­
tive function and the constraints. The 
program recognizes each variable by 
an index number, and your first task is 
to enter the nonzero coefficients for 
the objective function, one at a time. 

A comma separates each from the 
index number for its variable, and a 
final entry specifies maximization or 
minimization of the function. 

After the last entry, the prompt 
switches to row I for the first con­
straint. Use the same notation as ob­
jective functions to type in constraints. 
However, the last entry for each is the 
equality or inequality condition. 

Simplex places a few restrictions on 
the forms of these constraints. To 
begin with, the figures in the right col­
umn must be positive or zero. It also 
assumes that variables are positive. 

Simplex assumes that inequalities 
(of either sense) include the limiting 
case of equality. If this causes trouble 
in a particular application, you might 
have to adjust the numerical value of a 
constraint. If you have a constraint 
that really means y < 5 instead of 
y < = 5, then you might have to enter it 
as y<4.99 or something similar. 

The notation used for data entry 
isn't too bad, but Skyline Marketing 
can do better. They have another ver­
sion of Simplex, called PortaMax, for 
Radio Shack's Model 100 that is much 
easier to use. 

Portamax lets you enter the objec­
tive function and each constraint on a 
single line, in standard algebraic nota­
tion. This would be a worthwhile en­
hancement to Simplex. 

Simplex has a number of subcom­
mands for editing any portion of the 
model, including changing the goal of 
the whole exercise from minimize to 
maxuruze, or vice versa. You can 
direct the listing to the screen or 
printer. 

Simplex employs the two-phase re­
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KEY-Z64K 

o ACCESS YOUR 64K Rtt1 AS TWO 32K Btt-!KS FR(J1 BASIC 
IT'S LIKE ~ING TWO C(J1PlJTERS IN ~E 1!! 

o ~E SEPARATE PROG~S IN EACH ~K AND 51-llTCH 
INSTA"ITLY BETWEEN THEM WITH SIMPLE KEYSTROKES 

o ~E ~E 	LARGE PROG~ T~T OCCUPIES BOTH ~KS 

o RIJ.I TWO PROGRtttS AT THE Stt!E TIME WITH 
FOREGROIJ.ID/BACKGROIJ.ID MULTI-TASKING 

o ADDS 16 NEW C~DS TO EXTENDED OR DISK BASIC 
PASS VARIABLES BETWEEN ~KS - CALL SUBROUTINES 
ACROSS ~KS 	- VIEW TEXT OR GRAPHICS FR(J1
EITHER ~	- COPY MEMORY ACROSS ~KS, START 
AND STOP MULTI-TASKING, ALL WITH BASIC C~DS 

o INCLUDES 	 8 KEYBOARD C~DS TO ALLCJ.I 51-llTCHING 
~KS, HULTI-TASKJNGi ..!!REAK, RESET, COLD STARTS 
AND DUPLICATING ~E l:ff'IK TO THE OTHER 

o WORKS WITH CASSETTE OR DISK BASED SYSTEMS 

o WORKS ~ 	ANY 32K OR 64K COCO WITH EXTENDED 
OR DISK BASTC AND GOOD 64K MEMORY CHIPS 

ORDER YOUR KEY-264K TODAY by sending check or 
money order 	 for $39.95 (Cassette) or $44.95 (Disk)
plus S2.00 postage U.S.A. ($5.00 outside U.S.A.)
Hass. resident~. add~ sales tax. COD (add $3.00),
MASTERCARD, 	 or VISA call (617) 263-1737 

KEY COLOR SOFTWARE 
P.O. BOX 360 

.... 48HARVARD, MA. 01451 

We Are Discount Distributors 
Prickly-Pear, Petrocci, Sugar, And 

,...70
Tom Mix Software. 

11 COLOR 
MONITOR 

FOR 
YOUR 

co.co111 ii' ONLY 130500 
AMDEK COLOR 1 

Continued Low Price 

Amdek Dual 3" Disk Drive 


s47500 
(Retail 5599) Amdek Color I 

Includes 2 Drive Cable Only
And 2 Diskettes 

Plus Shipping SJOSFirst box of 10 3" disks · 
$45.00 

Video Interface10.3·· diske ttes · $55 .00 
RS disk con1roUer. S135 with 

$20 With PurchaseAmdek S150 alone 
R.S disk manual · $12 00 

7331 E. Beverly, Dept. H •Tucson, AZ 85710 . 

I ~I· (602) 885-6508 ~ 
Az Residents Add 7% Tax 

.... see List of Advertisers on page 130 

DISK COLORCOM/E 
The Intelligent Communications Package 

COLORCOMIE,the most popular smart term inal program for the Color Com· 
puter,has just gotten smarter. In fact , from now on ,we're going to cal l it The 
Intelligent Terminal program. 

The new DISK COLORCOM/E con tains a unique COMMAND MODE that 
allows you to set up complete communications sessions inadvance. Anything 
you normally do from the keyboard DISK COLORCOM/E can do all by itself. 
Log-on, log-off, read and store messages,disconnect, transmit and receive 
files, dial auto·dial modems, - anything! DISK COLORCOM/E will even make 
decisions based upon how the host responds. 

Here are some examples of how YOU might want to use the new DISK 
COLORCOM/E. 

• 	Call your favorite bulletin board ,download all messages addressed to 
you, log off,and write the messages to adisk file.AND do all of this with 
one keystroke' 

• 	Call Dow Jones, log on and get the latest prices on your favorite stocks, 
and then log off. Again all with ONE keystroke. 

• With an Autodial modem let COLORCOM/E Make your calls for you at 
3:00 A.M. when rates are cheap. Then read the results with your morn· 
ing coffee. 

In addition we've added 64K support and your choice of number of characters 
per line. Of course you still get the re gular COLORCOM/E features such as 
upload/download,graphics,easy storing and printing of data,and much more. 
For 16, 32 or 64K disk systems. 

COLORCOMIEDisk $49.95 

COMPLETE YOUR WORD PROCESSOR 

SPELL-RITE 

THE Cassette Spelling Verifier 

You've got the best word processor. Now complete your system with the best 
spelling verifier.Spell·Rite is aconvenient ,fast way to insure that all of your 
documents are letter perfect Spell -Rite was designed specifically for 
cassette-based word processors. Like Yours! 

Spell·Rite is EASY to use, completely menu driven. 

Spell· Rite is FAST! You can verify a1000word document in under9 minutes 
· including cassette 110. 

Spell-Rite is COMPLETE. It comes with its own 10,000 + word dictionary 
which you can expand. Also included is a superb manual. 

Spell·Rite works with any word processor that generates ASCII tape files,such 
as Color Scripsit , Super Color Writer and Telewriter 64. 32K of RAM and 
Extended Basic are required. 

Cassettes and manual $59.95 

Send check or money order for total purchase price,plus $1.50 S&H. Charge 
cards: Include all embossed information. 

Systems 

0 Spell-Rite 0 Send Free Catalog 
v 154 

0 Disk Colorcom/E 
SEND to Eigen P.O. Box 180006 

Austin, Texas 78718 
(512) 837-4665 

Name 
Address 
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vised simplex method; it indicates its 
progress by signaling whether Phase I 
or Phase II is working. 

With Disk Extended Color Basic 
disengaged, my CoCo can handle the 
POKE 65495,0 speedup routine incor­
porated in the program, and thereby 
reach a solution for my test model in 
approximately 36 seconds. Without 
the speedup, this jumped to almost 52 
seconds. 

Simplex's outputs are the optimized 
values of the objective function and 
each decision variable, the reduced 
cost of each variable, the amount of 
slack for each constraint (i.e., the 
margin by which any equalities were 
satisfied), and the dual price (the value 
of an additional unit or resource ca­
pacity, in economic terms). 

The program also informs you of 
the number of iterations required to 
reach a solution. Again, you can route 
the output to the screen or to the 
printer. Video displays are formatted 
into screen pages. 

The next step in linear program­
ming is usually the performance of 
postoptimalization analysis. The sim­
plest form is the range, or sensitivity, 
analysis. 

Simplex calculates the amount by 
which each coefficient in the objective 
function can increase or decrease with­
out violating the optimal solution. It 
does the same for the right side of each 
constraint, as well. INF denotes an in­
finite allowable change. 

My Color Computer required al­
most 11 seconds to perform the range 
analysis for a test case, without the 
high-speed POKE; invoking it lowered 
the time to 7.5 seconds. 

Once you have gone through this 
cycle, you can use Simplex's Current 
Solution command to obtain an in­
stant replay of the model solution and 
range analysis without actually redo­
ing all the calculations. 

Surprisingly enough, Simplex lacks 
a facility for saving results to disk or 
tape. It stores the models as ASCII 
files, in this order: 
•the numbers of constraints and 
variables; 
•the names assigned to the variables 
(up to four characters each); 
•MAX or MIN, the condition to be 
met; 
•the inequality or equality signs for 
the constraints, in order; 
•the coefficients in the objective 
function, including zeros for missing 

variables; and 
•the coefficients in the constraints, 
again including zeros as needed. 
In principle, it should be possible to 
manipulate these files with other pro­
grams. 

Every prospective user must make 
his own decision as to the utility of a 
program like Simplex. It certainly rep­
resents no threat to mainframe per­
formance, but it does fill a niche in the 
Color Computer's repertoire of appli­
cations software. 

Author Peck is probably getting as 
much out of Basic as he can, and he 
has produced a program of consider­
able value to the student and to the 
manager who has to deal with small­
scale problems. If you're thinking 
about those 1,000-variable jobs, you 
probably have access to a lot of com­
puting power anyway. 

Oh, by the way, Simplex gives the 
right answers. I checked.• 
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Games 
SR-71 
Tom Mix Software 
3424 College N .E. 
Grand Rapids, MI 49505 
32K, Extended Basic 
$28.95, cassette 
$31.95, disk 

by Scott L. Nonnan 

T he folks from Tom Mix have out­
done themselves with SR-71. For 

my money, this is the most complex, 
realistic, and nerve-wracking flight 
program that Coco owners can get 
their hands on. I love it. 

The premise of the simulation is 
that a polar-orbiting, unmanned sat­
ellite has failed, so you must fly the 
Lockheed SR-71 Blackbird, the Unit­
ed States' premier reconnaissance air­
craft, to photograph a specific target 
in the USSR. You must take off from 
a Turkish airbase, penetrate the mis­
sile defenses that rim the southern 
borders of the Soviet Union, photo­
graph the target, penetrate the de­

fenses again on your way out, and de­
liver your film to a military field in 
Japan-a piece of cake. 

Your plane doesn't carry any 
weapons; all the firepower belongs to 
the guys on the ground. Your rewards 
come in flying a precise mission and 
amassing points in the post-flight de­
briefing. 

Program author Lee Earle displays 
considerable knowledge of the fact 
and folklore surrounding the real 
Blackbird . Many of the program's 
details agree with my own reference 
material, and the others seem authen­
tic enough to pass muster. The four­
page instruction leaflet does a good 
job of explaining the hazards of the 
mission and briefing you on tactics. 

Not only is SR-71 a factual simula­
tion, it's also fun to play, and the fine 
graphics package is part of the reason 
why. There are eight high-resolution 
screens in all: an opening title that 
features a very creditable three­
view drawing of the Blackbird, some 
introductory text drawn in one of 
those ersatz computerish fonts, five 
maps, and the SR-71's instrument 
panel. 

The game is written in Basic, and 
allows you to use the high-speed 
POKE if your system will handle it. 
This makes flight control a little 
smoother, but it's hardly a necessity. 

The mission begins with a briefing 
that shows you a large-scale map of 
the Soviet Union with 18 key cities 
and the Turkish and Japanese air­
fields. You're given a target and an 
altitude and compass heading at 
which to make your photo run (must 
get the sun angle right, you know). 

You are also assigned an initial fre­
quency on which to contact a vital 
navigation satellite. This is a secure 
link that provides accurate range and 
bearing data regarding cities or any 
missiles that the defenses might have 
fired at you. 

The access frequency changes each 
time you interrogate the bird, and re­
cording the new frequency is just one 
more job for the busy pilot. 

The actual flight begins with the 
Blackbird at 5,000 feet, climbing in 
full afterburner. This is your first op­
portunity to become familiar with the 
instrument panel, and quite a panel it 
is. The central instrument is a flight 
director, which you can give a radar 
screen overlay. 

There are also readouts for air­
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NEWERROR CAT# DM008 16K S19 ,95 (CAN> S16.95 (US) 

NEWERROR WILL PROVIDE FOUR EXTRA FUNCTIONS AND ABILITIES FOR YOUR 
COLOR COMPUTER, 
l . GIVE YOU AN AUDIBLE ERROR WARNING , 
2 . PROVIDE FULL ENGLISH ERROR MESSAGES, 

3' Ace THE ON ERROR GOTO COMMAND TO BAS I c 

4. ALLOW SIMULATED ERRORS FOR DEBUGGING. 

As AN ADDED BONUS WE INCLUDE A SECOND M/ L PROGRAM THAT YOU CAN ADD TO 

YOUR OWN BASIC PROGRAMS TO PROVIDE THEM WITH THE ON ERROR GOTO 

FEATURE. You MAY USE THIS PROGRAM EVEN IN PROGRAMS YOU SEL.L. 


EXECCART CAT# DM009 64K S17.95 (CAN/> $14.95 CUS > 

EXECCART IS A MIL PRO GRAM THAT ALLOWS YOU Td COPY ROMPA C PROGRAMS TO 
TAPE. THEY CAN THEN BE LOADED BACK INTO A 64K COCO AND EXAMINED OR 
MODIFIED . You CAN RUN MOST OF YOUR ROMPAC'' s FROM DISK WITHOUT EVER 
HAVING TO REMOVE THE DISK CONTROLLER. THI S ~AVES TREMENDOUS WEAR AND 
TEAR ON THE CONTACTS, EXECCART MAY ALS O BE USED TO ADD A LOADER TO 
YOUR OWN PROGRAMS TO TURN ON 64K AND TO COPY YOUR BASIC ROMS INTO RAM 
SO THAT YOU CAN MAKE MODIFICATIONS, 

THE SPOOLER CAT# DM010 16K S12.95 <CAN> S10.95 CUS) 

WHENE VER YOU USE YOUR PRINTER, YOUR COMPUTER IS TOTALLY DEDICATED TO 
FEEDING l T. THIS I SN 'r SUCH A PROBLEM WHEN YOU JUST WANT TO PR I NT OUT 
A COUPLE OF LINES, BUT LUSTING A LONG PROGRAM CAN BE VERY BORI NG, JF 
YOU HAVE BETTER THINGS TO DO THAN SIT AROUND WAITING FOR THE PRINTE R, 
THEN "THE SPOOLER" IS JUS T WHAT YOU NEED . 
THE SPOOLER WILL WORK ON ANY TRS-80 COLOR COMPUTER FR OM A 16K RIGHT UP 
TO 64K WITH DISKS . EXTENDED BASIC I S NOT REQUIRED. 

WE ARE THE CANADIAN DISTRIBUTORS FOR THE FOLLOWING 
FINE COMPANIES:- \ 

: ~~~~~TUR~A~~TE~~~!~ ON~~M;;Rc~g~MB~~~~:TI ~~Fm!~~! 
•evTE BOOKS •coLOROUE ST *COMPUTER SYSTEMS CENTERf 
•coMPUTERWARE "DATASOFT "DRAGON COMPUTERSt 
•nsL COMPUTER PRODUCTS *ELITE SOF TWARE *END ICOTT* 
*FACJT PRINTERS *FOLLETT LIBRARY BOOK COMPANY* 
*FRANK HOGG LABORATORY *HAYE S BOOKS *HOMBASE* 
" INTRAC OLOR "J & M SYS TEMS "MARK DATA PRODUCTS" 
*MEO SYSTEMS *MI CRO WORKS * OSBORNE BOOKS* 
*P REN TI CE- HALL *PRICKLY PEAR *PRI SM SOFTWARE* 
"RAINBOW CONNECT I ON SOFTWARE "REAL SOFTWARE" 
• soFTLAW CORPORATION "SPE CTRAL ASSOCIATE~· 
* SPEECH SYSTE MS * SUG AR SOFTWARE •sveex BOOK~· 
*r. C. E. *PROGRAMMER S GUIL D *TOM MI X SOF TWARE 
" TRANSFORMATI ON TECHNOLOGI ES "WE ST BAY COMPANY 
*WASH INGTON COMPUTER SERVICES * ZEN !TH* 

FREE OFFER 


COMPUTER 

CASSETTES 


5Bc 

FREE "States and Capitals Program 


Cassette" with each order of 20 or more 

C-10's Specify TRS-00 Color Computer, 


MC-10, Tl-99/4A, VIC-20 or C-64 


• C-10 Length 
• 5 Screw Shell/Free labels 
• 	Lifetime money back guarantee 
• Storage Box add 12¢ each 
• 	$2.00 shipping charge-any quantity 


(Canadian Orders $4.00 shipping) 

• 	NJ Residents add 6% Sales Tax. 
• Send check or money order to 

PARALLEL SYSTEMS 

Box 772 Dept. H 

Blackwood, NJ 08012 
609-227-9634 
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An Aerial View of Russia 

speed, heading, altitude, climb/dive defense that works against one type 
rate, throttle setting, fuel, mission of SAM will be ineffective against an­
clock, satellite access frequency, other. For example, the sophisticated 
defensive systems status, and film SAM-9 homes on the very ECM 
consumption. A threat-warning an­ signal that jams the earlier SAM-7! 
nunciator panel takes the place of the While the threat-warning panel will 
real Blackbird's Reconnaissance Sys­ tell you that a missile is on its way, it 
tems Officer, keeping you advised of cannot identify the type; learning to 
hostile fire, damage, or dangerous figure that out is part of the way 
flight conditions. Blackbird pilots earn their pay in this 

You use the right joystick for the . simulation. 
conventional flight controls, while There is also the matter of imper­
the vertical arrows and the shift key fect intelligence. Soviet missiles are 
control the throttle. (2.5-percent assumed to cover a circle 1,200 miles 
thrust increments for the arrows by in diameter around each of the six 
themselves, 25 percent when shifted.) cities in which they are based, but this 

Flight characteristics have a realis­ is not always reliable. 
tic feel to them. Initial climb is fairly At any time during the mission, an 
sluggish, stalls are quite possible, and M command will call up the map that 
high-speed turns take a lot of time appears during the preflight briefing 
and airspace. (SR-71 uses several toggled single­

The program uses audio tones to letter commands). 
signal the acceptance of control in­ You can ask to see your present po­
puts of any kind. This, together with sition, the location and identities of 
the generally leisurely response, the Russian cities (your target will be 
makes the simulation feel a lot like highlighted), and the presumed ex­
Tom Mix's Space Shuttle, which, un­ tent of the missile zones. You can also 
til now, I thought was the best CoCo get a reminder of the desired photo 
flight simulator around. altitude and heading. A compass rose 

Although the Blackbird carries no and distance scale help you plot your 
offensive armament, it is equipped course to the target. 
with various defensive systems: elec­ There is also an option to expand 
tronic countermeasures (ECM), six the scale of the map. The quadrant 
magnesium parachute flares for ther­ you specify is redrawn to cover the 
mal deception, and four decoy mis­ entire screen, arid once again you 
siles that generate spurious radar sig­ have options for displaying cities and 
nals. These provide some measure of missile zones. 
protection against the three types of There is a position option, too, but 
surface-to-air missiles (SAMs) that your location isn't actually shown on 
the Soviets will fire at you. the quadrant map. The display re­

There are problems, however. A verts to the main map, instead. 

The SR-71 Dashboard 

The mission clock normally runs in 
near-real time, although it is only up­
dated every two or three seconds. The 
Blackbird has a handy Autopilot 
mode, during which there is a 10: 1 
speedup in simulation time to help 
pass some of the longer and Jess 
eventful stretches of initial climb and 
cruise. The Autopilot plus radar 
modes give a 60: 1 speedup. 

The clock pauses when you are ex­
amining a map or interrogating the 
navigation satellite. This can be a 
very welcome feature when things get 
a little hectic. 

And get hectic they will. The air­
craft's rate of fuel consumption guar­
antees that you cannot avoid trouble 
by threading the single gap in the mis­
sile defenses-at least not for any 
target I've ever been assigned! You 
simply must penetrate the defensive 
zones if you want to have a chance of 
getting to your destination in Japan. 

Your biggest task, then, is to use 
the Blackbird's flying capabilities and 
defensive systems, together with your 
own savvy, to evade or destroy the 
SAMs. 

Assuming your target is on the far 
side of the defenses, successful pho­
tography is primarily a matter of 
careful navigation and fuel manage­
ment. Of course, you get to exercise 
your cunning again on the outbound 
flight. 

If your target is actually within a 
missile umbrella, as many are, things 
simply stay hectic all the time. 

A SAM warhead detonation 
doesn't necessarily mean your doom. 
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THESE COULD BE THE 

KEYS TO YOUR FUTURE 


Unlock all the potential of your 
Commodore 64 and VIC-20* with 
RUN. 

Explore ... Experiment .. . Enjoy ... 
Beginner and expert alike will be 
taken beyond the manual to the limits 
of their abilities. Enter your own game 
programs. Construct a simple hardware 
add-on. Broaden your scope with unique 
applications ...And . .. get a 13th issue 
FREE! 

Enjoy key features like these: 

• Games for fun & strategy. 
• Programming tips help you learn short cuts. 
• Candid reviews help you make money-saving 

decisions. 
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•Instructions & tutorials to increase your skills. 
•Hardware & software modifications help your 


machine work smart. 

•Unique applications broaden your scope. 

Here's a system-specific magazine written with 
you in mind. Written by and for the reader to give 
time-saving, money-saving hints. You'll get instruc­
tions and tutorials to increase your skills, and candid 
reviews to help you make the right decisions. Most 
of all though, you'll have fun. 

•Commodore 64 and VIC·20 are registered trademarks of Commodore Business Machines, Inc. 

Commodore 64 and VIC-20 
owners are one of the largest 

groups of computerists today. 
Enjoy the benefits of this with 

your own magazine. Be in con­
trol like never before. Order 

RUN today and get a 13th 
issue free with your prepaid 
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of only $19.97. Send in the 
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SR-71 provides a whole spectrum of 
damage scenarios; I've had my ECM 
and satellite navigation systems shot 
out, lost an engine, and sustained fuel 
tank leakage, and still managed to 
compile fairly respectable scores. 

Every game or simulation must 
make certain compromises with reali­
ty, and SR-71 is certainly no excep­
tion. The Russian missiles appear to 
have unlimited fuel, for example; it 
doesn't seem possible to simply out­
run them, at least not within a defen­
sive zone. 

The Blackbird in the program is al­
so capable of considerably higher 
speed and somewhat lower ceiling 
than the officially recognized records 
for the real thing. 

Finally, the distance covered by a 
typical mission is considerably longer 
than the published unrefueled range 
of the actual aircraft. Not that an aer­
ial refueling could have been included 
in a 32K game; as things stand, the 
disk version occupies 

1 
all but 1,300 

bytes or so of memory. 
Author Earle has devised a nice 

way to compensate for the lack of this 
particular diversion: the airbase in 
Japan falls within range of the SAM 
site at Vladivostok. That's right-the 
Russians can shoot at you all the way 
home! Lovely. 

SR-71 is a rich, complex simula­
tion. As someone who has long been 
fascinated by the enigmatic Black­
bird, I'm duly impressed with the 
game. 

Some Air Force Public Informa­
tion genius once proposed a motto 
for another bunch of photo-reconn 
pilots: Alone, Unarmed, and Un­
afraid. The comment of one grizzled 
veteran was right on target: "Two 
out of three ain't too bad!"• 

MPP Created Graphics 

ease of use documentation 
performance error handling 
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Application Software 

MPP-Tutorial 
Superior Graphic Software Products 
P.O. Box 451 
Canton, NC 28716 
16K, Extended Color Basic 
$34.95, Disk or Cassette 

by Steve Brown 

Perhaps the greatest of all the 
Color Computer's strengths is the 

graphics capabilities of Extended Col­
or Basic, You only need to play a 
couple of the better animated games 
on the CoCo to see the power of the 
6809 processor and the tack-sharp 
graphics to recognize real program­
ming power. 

But programming graphics on the 
CoCo can also be a frustrating chore. 
Producing a detailed drawing by fig­
uring where to put the LINE, CIR­
CLE, and PAINT commands is te­
dious, trial-and-error work. 

Now, Superior Graphic Software's 
MPP (Motion Picture Program­
ming)-Tutorial has changed all that. 
This program lets you draw compli­
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cated pictures on the CoCo's graphics 
screens and save them to tape or disk 
so you can later merge them into your 
own Basic programs. 

There is no more figuring X and Y 
coordinates, because MPP lets you 
draw your pictures right on the screen, 
and it teaches you how to use multiple 
screens to create animation effects. 

MPP is in Basic and uses simple 
one-key commands to do complex 
drawing. You can use the joystick or 
keys to draw on the screen or create a 
drawing pixel-by-pixel. You can also 
copy the screens in memory, save 
them to disk or tape, and later manip­
ulate them with your own Basic pro­
gram to create animation using Ex­
tended Color Basic commands. 

The MPP disk comes with the Basic 
drawing program and a number of 
supporting programs to instruct you 
and demonstrate use of the MPP sys­
tem to create colorful animation. 

First, run the Drawinst program to 
get an idea of how MPP works. The 
instructions are clear, but they don't 
give complete details of all procedures 
such as disk input/output (1/ 0), or us­
ing GET and PUT statements. Still, 
you find more in the instructions than 
you can remember from a single 
reading. 

Next, run DOS-Draw. It presents a 
clean graphics screen with the blinking 
cursor in the upper left comer. If you 
can remember any of the commands 
to move the cursor or draw a figure, 
you can do so using either the arrow 
keys or joystick. Fortunately for those 
of us who aren't quick studies, you 
can press the H key at any time to dis­
play a complete help screen with the 
command sets available. You have so 
many commands at your fingertips 
that it takes a while to sort out what 
does what. In fact, a look at those 
commands illustrates the power and 
flexibility of MPP. 

Command Set 

You can use the following com­
mands to draw on the screen. Press a 
single key and the program carries out 
the command or waits for follow-up 
commands. 
• Draw and Erase set the cursor to 
draw or erase a line. 
•Move or Hold moves or holds the 
cursor without drawing or erasing. 
This lets you get the cursor to another 
spot on the screen. 
•Create a Figure draws a line, box, or 

"MPP also lets 

you program 

animation. ,, 


an arc. You set up the limits for any 
figure, and it is drawn on the screen. 
The ARC command draws a circle or 
any portion of one. 
•Color of Line and Background Col­
or swap or toggle the background col­
ors, if you draw in the two-color 
mode. If you draw in one of the four­
color modes, you can specify the ap­
propriate colors by pressing the keys 
corresponding to colors 1-8. 

•Wash is MPP's version of the Basic 
PAINT command. You specify both 
the color inside the figure and the 
border color. 
•Set toggles the graphics screen color 
set. 
•Klear clears the screen to the back­
ground color, erasing anything al­
ready drawn. 
•Joystick enables/ disables the joy­
stick for drawing. 
•Graphics Mode and Page to Start 
let you change PMODE and graphics 
page while working on a drawing. You 
can get some wild effects by switching 
between PMODEs. 
•Replace invokes Extended Color 
Basie's PCOPY command to copy the 
contents of one graphics page to an­
other. You define the source page to 
be copied (1-8) and the destination 
page. 
• Image copies and moves an entire 
block to a new spot on the screen. 
•Tape or Disk 1/ 0 saves or loads 
graphics pages or partial pages. 
•Array moves arrays with GET or 

· PUT commands. 
• Help returns you to the text screen 
that displays all commands. The help 
screen also displays information about 
the parameters in effect on the draw­
ing page. This information includes 
the current graphics PMODE; the 
start page specified; whether the 
DRAW, ERASE, or MOVE command 
is in effect; the current color specified 
for lines and for background; the cur­
rent specified color set; and the last 
command given. 

Animation 
MPP also lets you program anima­

tion. 
Extended Color Basie's GET and 

PUT commands accomplish the ac-

SELECTED 
SOFTWARE 

FOR THE 
COLOR COMPUTER 
HARDWARE DISCOUNTS: 

Take 10% .off the price of two or 
15% off the price of 4 or morel 

Upgrade Your Color Computer! 
Complete solderless kits w ith 
easy·to·follo w instructions. 

4K·1 6K For All Boards 
4K·3 2K For All Boards 

16 K·32K For A ll Boards 
64K For E & F Boa rds and 

$19.95 
$54 .95 
$39.95 

Color Computer 2 · $59 .9 5 
If possible, specify board revision with order. 

Note: All ICs used In our kit s are first quality 200NS 
Prim e Chip s and carry on.a full year warrant y. 

' REAL TALKER' 
COLORWARE Voice Synthesizer 

w ith Votrax chip re ady to plug in & talk. Comes 
with soft ware on cassette & user's manual. 

Cartridge $59.95 

SOFTWARE DISCOUNTS 
Take 10% off the price of one, 

15% off the price of two or 
20% off the price of 4 or morel 

All progr1m1 are in 16K machine language unlau noted. 

DATA SOFT 
TAPE DISK 

• ZAXXO N132KI Sega off icial varsion. $39.95 $39.95 
• • POOYAN132Ki Kooami off icial versioo. $29.95 $29.95 

Cassatte & disk included. 
" MOON SHUTTLE Nichibutsuoflicial 

version. Cassette & disk included. 
$29.95 $29.95 

TO M MIX SOFTWARE 
• TOUCHSTONE 132KI Outstanding! $27.95 
• BUZZARD BAIT 132KJ Ou tstanding! $27.95 
• CO NKEY KING 132KJ Ou ts tanding! $26.95 
• TRAP FALL Just lika Pit lalls. $27.95 

SPECTRA L A SSOCIATES 
• • FROGGI E132KI The bes t of it s type. $24.95 
• LUNAR ROVER PATROL i32KJ $24.95 
• CUBIX i32KJ Excallant. $24.95 
• LANCER 132KI Excallen t Joust·type. $24.95 
• MS. GOBBLER 132Ki Outstanding ! $24.95 
• WHIRLYBIRD RUN Excallant. $24.95 
• GHOST GOBBLER Highly rated! $21.95 

INTRACOLOR 

$30.95 
$30.95 

$30.95 

$28.95 
$28.95 
$28.95 
$28.95 
$28.95 
$28.95 

• CAN DY CO. 132KJ Coming Soonl - -
•• COLORPEDE Just lika tha arcade. $29.95 $34.95 

• ROBOTTACK Just lika tha arcade. $24.95 $27.95 

COMPUT ERWARE 
• JUNIOR'S REVENGE 132KI $28.95 $31 .95 
• GRAN PRIX 132KJ Challenging raca. $21.95 $24.95 
• DOODLE BUG Just lika Ladybug. $26.95 $29.95 

A NTECO SOFTWARE 
ROMPAK ONLY 

• 8·BALL for thapool·table lover. $29.95 
• GHOST GOBBLER by Spactral Asso. $26.95 
• WHIRLY BIRD RU N by Spec tral Asso. $26.95 

A DVENTURE INTERNATIONAL 
SAIGON: THE FI NAL DAYS $24.95 -
ADVE NTURELANO $19.95 -
EARTHQUAKE Excellent. $24.95 -

• • TRIAD 132KJ EKcallent arcade garro. $34.95 -
•• SEA DRAGON i32KI Outs taming! $34.95 -

RAINBOW CONNECTION SOFTWARE 
RAINBOW SCREEN MACHINE 

Tape $29.95 Disk $32.95 
Extended Basic Required. 

SUPER SCREEN MACHINE 

Tape $44.95 Disk $47.95 

Extended Basic Required. 
Please note: 

Software & hardw are cannot be mixed for discount. 
• Requires Joystick • •Joystick Optional 

We pay postage on ell orde rs in t he U.S. & Canada . 
Overseas add $3.00. IMN Res. add 6 % sales tax.I 

We accept Vis a. Mastercard, check or money order. 
U .S . funds only fo r fore ign orders. 

C.O. D. please add $2 .00. 

Send to: SELECTED SOFTWARE 
Dept. H, P.O . Box 32228 
Fridley , MN 55432 
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tion. MPP lets you use multiple 
graphics pages and GET/PUT to 
create slick, SIJlOOth animation. 

MPP's animation effects include 
the PSET and PRESET commands, 
and it also supports the logical 
operators AND, OR, and NOT to 
allow special graphics effects. 

1/0 Functions 

The I/O commands are straightfor­
ward. For cassette, the program asks 
for a title for the picture and the num­
ber of graphics pages you want to 
save. You must save at least four 
pages. The program then saves the 
program as a machine-code file. 

Instructions are also given for cas­
sette users who might create a picture 
using the disk-based DOS system but 
use that picture in a cassette system. 

Disk users are given a three-option 
menu when using 1/0: D for a direc­
tory listing, ALL to see all MPP files 
on the disk, or a single picture's eight­
character file name to display that pic­
ture only. When you select ALL, 
MPP displays the pictures in all MPP 
disk files one by one, until you press S 
to stop. MPP then returns to the 
drawing screen. 

Documentation 

MPP documentation is adequate, 
but the real documentation lies in the 
demonstration programs on the disk, 
and in the instructions in the pro­
grams. First, Superior Graphics Soft­
ware clearly explains how to create a 
picture using MPP. Then the demon­
stration shows you how to use the pic­
tures in your own programs to create 
the desired effects. 

As it turns out, MPP is easier to use 
than it is to read about. 

Onions and Orchids 

It is difficult to be critical about any 
program that takes the tedium and 
hair pulling out of creating graphics. 
As such, MPP generates only minor 
criticism. Its text screens do contain a 
number of glaring spelling errors. The 
misspellings don't affect the program, 
but they do give it an amateurish look. 

Minor complaints aside, MPP is a 
powerful programming tool. Its 
strongest virtue is that it takes the hit­
or-miss drudgery out of creating excit­
ing graphics screens. MPP is more 
than a tutorial, it is a programming 
utility that finds a constant place in the 
front of my disk library.• 

ease of use docurn__emtation 
performance error handling 
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Application Software 

Color Basic Compiler 
Computerware 
P.O. Box668 
Encinitas, CA 92024 
32K, Extended Color Basic 
$39.95, disk 

by Lawrence 0. Parker 

M ost people have come to accept 
the fact that learning machine 

language is the only way to program 
smooth, animated graphics. But pro­
gramming in machine language isn't 
easy. I wonder how many good ideas 
are passed by because the originator 
lacks the programming skills to per­
fect the graphics. 

Computerware's Color Basic Com­
piler is a valuable aid to Basic pro­
grammers. It lets you write programs 
or subroutines in Basic and then con­
vert them into machine language. The 
results are astounding. In fact, you 
might have to add delays to slow the · 
execution. 

The Color Compiler supports 48 in­
structions, most of which are a subset 
of Extended Color Basic. With few ex­
ceptions, you code your program in 
Basic and assume the compiler will 
understand. 

In a 32K machine, the compiler 
leaves about 15K for your machine­
language program. The utility is coded 
in Basic and designed in modular form 
to let you add your own instructions. 

The 6809 machine-language code 
generated is position independent, so 
it can reside anywhere in memory, in­
cluding the ROM-pack area at hex 
$COOO. The Color Compiler can also 
pass a parameter back and forth be­
tween a Basic program and the com­
piled program. Thus, you can execute 
Basic statements that the Color Com­
piler doesn' t support, but you can still 
gain the speed of machine language. 

The compiler comes on a single-

sided disk with a selection of sample 
programs. It is easy to compile a pro­
gram. The compiler first prompts you 
for the machine-language location (ex­
ecution address). All number inputs 
are in hexadecimal. 

You cannot save programs in 
ASCII to compile, but they can reside 
on any disk. In keeping with the Basic 
format, if you don't give an extension, 
.BAS is assumed. The utility next asks 
whether you want to send the compiler 
information to the screen or printer. 

The compiler lists such informa­
tion as the start, end, and execution 
addresses needed to save the com­
piled program. The CLEAR address 
printed is the upper limit for Basic 
before you reload the compiled pro­
gram. The utility also prints the cor­
responding machine-language ad­
dress for each line number in the 
Basic program, and the addresses of 
any arrays used. 

Compiling a program usually re­
quires only one try, if you don't have 
any errors. The Color Compiler 
prints the errors it discovers and 
stops. If you have errors in lines 50 
and 120, the utility does not proceed 
beyond line 50. You must then cor­
rect the error, resave the program, 
and recompile. Then it finds the error 
in line 120. 

As always, a few restrictions apply 
when writing a Basic program. You 
are limited to 200 lines, but you can 
change this by setting variable PL in 
line 0. However, if you make the vari­
able too large, you will get an out-of­
memory (OM) error. 

You are also limited to 100 line­
n umber references (GOTOs and GO­
SUBs), but you can change the vari­
able LB to vary this initial value. 
Variable names in your program are 
limited to a single letter, A-Z. 

You are allowed only one-dimen­
sion arrays, but the manual shows 
how to use these with such commands 
as GET and PUT, so there should be 
no real inconvenience. 

The Color Compiler doesn't sup­
port STRING variables or their func­
tions. All, if any, DATA statements 
must appear just before the required 
END statement. 

The Color Compiler is an integer 
compiler; it allows only integer (no 
decimal) numbers in the range of 
- 32768 to 32767. You can use 
numeric expressions, but they are 
evaluated from left to right, whereas 
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Basic evaluates multiplication and 
division first and then addition and 
subtraction. To ensure the proper 
numeric evaluation, always use 
parentheses. The Color Compiler 
allows nested parentheses to any 
level. 

The Color Basic Compiler includes 
almost all the Extended Color Basic 
commands and functions. There are 
a few format modifications, but the 
manual thoroughly explains them. 

One new format lets you POKE 2 
bytes into memory at once. Unfor­
tunately, there was no complemen­
tary instruction such as PEEK. In 
fact, there is no PEEK instruction. 
This caused many problems when I 
tried to interface to the Basic parame­
ters in page 0. 

The manual is well written and sup­
plies a complete list of all allowable 
instructions and their formats. There 
is even a section on programming tips 
and tricks. 

A comprehensive error list pro­
vides a synopsis of possible causes. A 
complete technical section includes a 
variable list and complete subroutine 
description. 

The Color Basic Compiler is a 
good piece of software. It is going to 
be one of my most-used utilities.• 

Hardware 

Monolink Video Driver 
Acom Computer Systems 
11931 W. Bluemound Road 
Wauwatosa, WI 53226 
$15, kit 
$20, assembled and tested 

by Carlos Calle 

T he Monolink Video Driver is a 
good piece of hardware that lets 

you use a monochrome monitor with 
the Color Computer. It produces 
sharp contrast on a 12 MHz (or bet­
ter) monitor. 

You can buy the driver in kit form 
if you are handy with a soldering 
iron, or you can opt for the assem­
bled and tested unit. The latter comes 
on a 2-inch-by-l \/z -inch printed 
board, with an input header and 3 feet 
of attached coaxial cable. 

The assembly instructions with the 
kit are clear and complete. You have 
to solder six resistors, one radio-fre­
quency (RF) choke, an electrolytic 
capacitor, two standard capacitors, 
one transistor, the coaxial cable, and 
the three leads of the input header all 
to the printed board. Then you solder 
these leads to the header, and you are 
done. With seven pages of step-by­
step instructions, you can' t go wrong. 

Installing the unit is not difficult, 
and again the instructions help. You 
must remove the computer' s case, lo­
cate and remove the RF modulator, 
install the input header into the mod­
ulator socket , and then mount the 
modulator on the header. 

If your computer has an early 
board, the RF modulator is located 
under the metal shield, which you 
have to remove as well. 

Attach the board to the top of the 
metal shield with the adhesive pad 
provided, and, finally, file a small 
notch on the back of the computer's 
top cover to provide a pathway for 
your new cable. I filed this notch 
about halfway between the reset but­
ton and the RF output jack (marked 
"TO TV" on the case) , and I consid­
er that a good location. Do the filing 
away from your opened computer to 
avoid depositing dust. 

The Monolink Video Driver also 
includes an LED power-on indicator, 
with instructions for its installation. 
This is a useful addition and adds on­
ly a couple of steps to the video-driver 
installation. 

This piece of hardware provided 
excellent contrast with both an Apple 
III monitor and an older Sony moni­
tor. One of the nicest features of the 
design is the capability of using a 
monochrome monitor and a standard 
color television simultaneously. 

If you use one of the word proces­
sors or terminal programs that ex­
pand the Color Computer display to 
51 or 64 columns, a monitor is almost 
a necessity, and the Monolink Video 
Driver is probably the best way to in­
terface it to your Color Computer. I 
recommend it. • 

ease of use documentation 
performance error handling 
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Application Software 

Complete Personal Accountant 
Programmer's Institute 
P.O. Box 4170 
Chapel Hill, NC 27514 
16K, Extended Color Basic 
$74.95, 16K or 32K cassette 
$79.95, 32K disk 

by Howard B. Culbreth 

The advertisement for the Complete 
Personal Accountant states that 

it's a "Class act" and that if it costs 
more, it's because it's the "star of the 
show ... " 

After putting the program through 
its paces, I can' t say anything to 
counter these claims-the Complete 
Personal Accountant is a "class act." 
If anything, the ad understates its ca­
pabilities. 

Properly implemented, it is a com­
prehensive home-accounting package 
that can handle your checkbook(s), set 
up and analyze budgets, schedule pay­
ments and appointments, maintain 
mailing lists; print graphs of your fi­
nancial records, and update and print 
your net worth. 

The disk version is capable of both 
tape and disk input/output from the 
menus, providing an easy way to make 
tape back-ups of your files. If you also 
make tape copies of the programs, 
you can maintain your files against 
disk-system failure. 

Likewise, if you start out with the 
tape version, the transition to disk op­
eration is a simple matter of moving 
the files over to the disks. 

The Complete Personal Accountant 
is professionally packaged. It arrives 
with a hard-cover ring binder contain­
ing a 145-page manual and the pro­
gram disk in a pocket. 

The manual contains a table of con­
tents, an index, an appendix, and sam­
ple printouts. The sheets are printed 
on both sides, nicely arranged and 
easy to read. The manual is well or­
ganized and doesn't assume you're 
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a computer expert. The instructions 
are thorough, and many reappear 
throughout the text to reinforce your 
understanding of certain points. 

There are IO programs, or modules, 
that make up the packages. 

Chart of Accounts 

Study the manual and understand 
the accounting principles presented in 
the appendix before using the Chart 
of Accounts module. The disk in­
cludes a standard chart that you can 
modify to suit your needs. The thought 
and time you give in setting it up will 
determine much of this program's use­
fulness. It's worth the time to do it 
well, because many of the other pro­
grams access this chart. 

For each category in this module, 
you can include up to nine subcatego­
ries. This is very helpful for those who 
have more than one checking or sav­
ings account. Note, however, that the 
income/expense and net worth state­
ments will only accumulate the subcat­
egories into a total for their main 
categories. They will not handle the 
subcategories separately. 
Checkbook Maintenance 

This module is the heart of the 
package. One main menu and two 
submenus drive it. There are provi­
sions to add a new month, add a new 
checkbook, load and save check files, 
edit existing files, reconcile your bank 
statement (balance checkbook), and 
print out an individual check and the 
checkbook transactions. 

This program has a Save Check 
Summary File option that creates a file 
that the financial statements access. 
You can use it only after you've bal­
anced the checkbook. 

One of this module's most useful 
features is that you can use subcate­
gories for both checks and deposits. 
You can distribute each check or de­
posit to several accounts. 

Similarly, you can distribute depos­
its to differing categories. And you 
can flag any entry as tax deductible, 
which can ease the pain of assembling 
information at tax-preparation time. 

You can review the entries, return 
to the main module menu, or edit both 
new and current accounts. To edit, 
simply retype the defective field. 

Checkbook Search 

This module lets you search the 
check files by description, account 

number, check number, deposit num­
ber, or date and send the results to the 
screen or printer. You can browse 
through the entire file, or use the Sort 
and Dump options. 

This module is also handy for gath­
ering information at tax time. 

Detailed Budget Analysis and 
Summary Budget Analysis 

These modules let you implement 
and maintain a comprehensive bud­
get. The programs are thorough, and 
the manual and menus lead you 
through the necessary set up. They 
depend on having up-to-date check 
files and the Chart of Accounts files 
available. 

Net Worth/Income Expense 

This module is another valuable 
feature, if all the previous files are 
available and up to date. There are 
provisions for entering and reporting 
transactions that do not normally pass 
through the checkbook (such as loans, 
savings, property, and so on). 

This module does not let you trace 
information. It simply gathers the in­
formation, assumes that it is correct, 
summarizes it, and prints the results. 
For this reason, you should maintain 
supplemental records. 

This program disregards all the sub­
categories in your Chart of Accounts 
and plugs them into their respective 
main categories. 

Many people never take the time to 
determine their net worth. This infor­
mation can be valuable when prepar­
ing wills, considering insurance, ap­
plying for loans, and so on. Although 
there are some limitations, you can use 
this module for such purposes. 

Payments Calendar and 
Appointments Calendar 

These two modules are much the 
same. They let you set up, load, edit, 
and save scheduled payments and ap­
pointments. You can then send the 
files to the screen or printer, and call 
them up by any particular month. 

Mailing List 

With the mailing list, there are pro­
visions to set up, load, edit, and print 
names and addresses . You can sort on 
the account number, name, state, or 
zip-code fields, and search them, plus 
two address fields and the city field. 
The sorts are not fast, but they work. 

·····------­

FEB 

The Color Graph module uses high­
resolution graphics to display bar 
charts of your records. These show the 
relationships of certain accounts to 
their category totals (i.e., each expense 
account as compared to the total ex­
penses). 

The overall result is somewhat lim­
ited, because the screen can display so 
few items at one time. When you page 
to the remaining items, you lose the ef­
fect and relationships of the previous 
ones. An option to print out the 
graphs would be an asset. 

Summary 

Besides the few minuses that I've al­
ready mentioned, there is one other 
thing that gave me some minor prob­
lems. 

The author has included a key-beep 
feature for the input routines. Al­
though the audible recognition of each 
keystroke is helpful, it takes time to 
generate the sound, so a quick typist 
can outrun the input and generate er­
rors. I deleted the routine. 

On the other hand, the Complete 
Personal Accountant has many valu­
able features . If you start out with the 
tape version, the later transition to a 
disk system will be easy and cost-free. 
You only need standard Color Com­
puter hardware to run it. The docu­
mentation and instructions are excel­
lent, and attractively packaged. 

At first, the price tag might appear 
high. But when you consider the capa­
bilities of this program, the value per 
dollar exceeds that of many utilities 
and games on the market. 

It is a pleasure to see a well-planned 
program that is easy enough for nov­
ices to use and reasonably priced.• 
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Gameware 

The past few months have brought 

some remarkable improvements in 
the quality of Color Computer games. 
Several interesting programs cross the 
review desk each month, and we've 
created this Gameware section to of­
fer concise reviews of several prod­
ucts, thereby keeping readers better in­
formed of new developments in the 
game market. 

Mark Data Products 

This month, Mark Data Products 
(24001 Alicia Parkway, Mission Viejo, 
CA 92691) offers some spice for those 
of you with a taste for mystery, magic, 
and adventure. I looked at three of 
theif 32K graphics-enhanced adven­
tures and found them very interesting. 

Black Sanctum, Shenanigans, and 
Sea Quest ($24.95 each, cassette/ $27.95 
each, disk) take you to unusual places 
and present you with strange tasks, as 
adventures are wont to do. 

In Black Sanctum, you must fmd 
your way to an 18th-century monastery 
and use your wits in a struggle to defeat 
the forces of evil that reside there. To 
find the monastery, take a hint from one 
of Lewis Carroll's books. And once 
you're there, listen once in a while. 

I'd solved Black Sanctum when it was 
a 16K text-only adventure. It's still the 
same story with the same solution, but 
the fme graphics accent your imagina­
tion to make the situation that much 
more life-like. And the graphics in this 
and the other Mark Data adventures are 
animated-clouds, waves, and people 
move-adding another touch of 
realism. 

Sometimes the scene gives you a 
clue that isn't mentioned in the text, so 
keep your eyes open. 

Shenanigans uses the same quality 
graphics to help you fmd your way 
from your apartment, past the evils of 
the city-landlords, muggers, and the 
comer pub-to an enchanted land be­
yond the subway. There you must 
search high and low (have fun trying 
to see what's under the pretty girl) to 
collect the materials that will get you 
over the rainbow to the pot of gold. 

Neither Shenanigans nor Black 
Sanctum are particularly difficult ad­
ventures, but I like them. Total play­
ing time for each was probably not 
more than three hours or so, but 
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Black Sanctum 

Stellar Search 

Tut's Tomb 

they're challenging enough to make 
me struggle for a solution at various 
points, but logical and solvable 
enough to keep me interested. 

I still haven't fmished Sea Quest, in 
which you must outfit yourself for an 
undersea treasure hunt. It offers the 
same great animated graphics and en­
gaging situations to recommend it as 
another fascinating game. 

For arcade gamers, Mark Data con­
tinues in the mysterious vein with 
Tut's Tomb (32K/$24.95, cassette/ 
$27.95, disk), which puts you, as the 
intrepid explorer, into the twisting 
bowels of an ancient Egyptian tomb. 
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Foodwar 

You must move quickly from room to 
room, collecting treasures and keys 
while avoiding the hazards that in­
crease as you go on. 

Tut's Tomb offers state-of-the-art 
CoCo graphics. This, and the fun, 
kept me playing even though the joy­
stick control was very frustrating at 
first. Now I fmd this a first-rate game. 
It would be nice if those games that al­
low only up/down, right/left move­
ment offered an arrow-key option. 

One thing the documentation 
doesn't tell you-use the space bar to 
fire your flashbomb. 

Owl-Ware 

Stellar Search (32K/$27.95, cas­
sette/$30.95, disk) from Owl-Ware 
(Box 116 W, Mertztown, PA 19539) is 
a true arcade-adventure combination 
and should be especially popular with 
Trekkies. It consists of four different 
games that you, as the commander of 
the Starship Enterprise, must com­
plete in order to accomplish your mis­
sion. The four games total over 86K, 
so you must load Stellar Search in sec­
tions so it will fit on a 32K machine. 

The graphics are good and the ad­
venture part of the game is relatively 
easy. In a straight arcade portion of 
the fourth game, you must bomb the 
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Kit for the BO's 


Don't program without it. 

\ 

Technology in transition. Changes in hardware, soft­
ware, disk systems, printers and modems-the list goes 
on. It's all happening so fast. How do you survive in the 
fast-paced computer world? 

With the help of 80 MICRO, the largest single source of 
information for your TRS-80 *. It's required reading for 
those who want to discover: 

•TUTORIALS-To help you become a better program­
mer whether you're a beginner or an old hand. 
•UTILITY PROGRAMS-Designed to let you get the 
most from your system. 
•NEW APPLICATIONS-In science, business, and the 
home. 
•NEW PRODUCT REVIEWS-Straightforward eval­
uations of state-of-the-art hardware and software that 
give you the facts before you buy. 
•NEW GAMES-Scores of innovative new games offer­

ing a real challenge and lots of fun. 

With 80 MICRO in hand you won't just survive. You'll 


prosper in the Age of the Computer. 
Subscribe today. Use the coupon below, the attached 

card, or call toll free 1-800-258-5473. In NH call 
1-924-9471. 

Yes, I want to subscribe to 80 
MICRO. Send me 12 issues for 
only $24.97 * *. I understand that 
with payment enclosed or credit 
card order I will receive a free 
issue making a total of 13 issues 
for $24.97. 
D CHECK/MO DMC 

D VISA D AE D BILL ME 

Signature. ___________ Exp. Date,____ _ 

Name ___________________~ 

Address ------------------~ 
City·----------- Stat"'"e__~Zip.____ 

Canada & Mexico$27.9711 yr. only US Funds. 
Foreign Surface $44. 9711 yr. only US Funds drawn on US Bank. 
Please allow 6-8 weeks far delivery. 

344F4•TRS-80 is a trademark of Radio Shack, a division of Tandy Corp. 
••This price voids all previous offers. 

80 MICRO • PO Box 981 • Farmingdale, NY 11737 
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surface of a mountainous planet to 
level out a landing strip. That' s the 
most difficult part of the program­
especially at the higher levels. 

Because you can load each of the 
four games separately, you can play 
your favorite without playing through 
the games before it. 

Stellar Search is especially appropri­
ate for beginning adventurers and uses 
some interesting programming tech­
niques. The game stands on its own 
merit, but its appeal should receive an 
additional boost in direct proportion 
to your interest in the Star Trek saga. 

Arcade Animation 

The folks at Arcade Animation (21 
The Fairway, Upper Montclair, NJ 
07043) have added two new members 
to the ranks of zany game plots (have 
you seen Outhouse from Computer 
Shack or DataSoft's Pooyan, for ex­
ample?). 

Icemaster pits a tiny human against 
large mosquitos-or is it a regular­
size human against giant (New Hamp­
shire-size) mosquitoes? His weap­

ons?-man-size blocks of ice that he 
must push onto his adversaries, 
squashing them out of existence. 

"Tut's Tomb offers 

state-of-the-art 

CoCo graphics. 


This, and the fun, 

kept me playing 


even though the joystick 

control was very 


frustrating at first." 


The graphics in this game are very 
impressive, but I had some trouble 
with the joystick control, which left 
me with the overall impression that the 
game is frustrating. It was difficult to 
maneuver the man quickly or precisely 

enough to feel that I had significant 
control of the action. 

The joystick control in their second 
game, Foodwar, is also tricky, but the 
action is delightful and challenging 
enough to keep you trying. 

You control a character who begins 
on one side of the screen and must run 
across to the other and eat an ice­
cream cone before it melts. But as 
soon as he begins to move, cooks pop 
up from holes in the floor and begin 
chasing him and throwing food. 
There's some foo.d lying around that 
he can throw back, though, but a slip­
up means he doesn't get that ice 
cream. 

The game offers IO skill levels, and, 
at least at the lower levels, it's not too 
hard to run across to the ice cream. 
But to stick around in each screen long 
enough to chalk up points by success­
fully fighting off the chefs takes real 
practice. The animated characters and 
holes in the floor are relatively large, 
meaning you have less free space in 
which to maneuver. You need well-prac­
ticed control for this one.-M.E.R. • 

FILMASTR 
The Color Computer has a powerful ally in FILMASTR. This is a DATA 
MANAGEMENT SYSTEM that you can trust. FILMASTR combines 
the best features of the big systems t o provide a combination of 
speed, power, and ease of operation t hat can 't be beat. 
YOU are in complete control of this friendly program with no program­
ming knowledge required . You design the data screen with up to 20 
fields by moving the cursor on screen with the arrow keys and typing 
in the field names. FILMASTR takes care of all of the rest. 
Enter data by just filling in the blanks. This form fill-in is easy and 
natural to use. You can even copy data from the previous record with 
one key-stroke. Add records, delete records, change records without 
fuss. 
Tell FILMASTR to sort your file on any f ield that you want or t o re­
trieve a particular record and the job is done with super-human 
machine language speed. FILMASTR wil.1 find a single record or a group 
of records that meet your request and will save those records as a 
separate file if you want to. 

·Controlled printing formats? Of course! Tell FILMASTR which records 
to use, which fields to print and in what order. You can control the 
print location to any position on the page. Mailing labels? You bett 
All commands are given to FILMASTR with single key strokes. Press 
the HELP key £BREAKJ, and the available commands are displayed. 
Make your choice from the menu and let FILMASTR do the work. 
FILMASTR can store up to 255 characters in each record ar:id up t o 
24.000 characters in each file . £9000 with 16KJ. 

~ 
FILMASTR 16K or 32K . . . . . . . . . . . . . TAPE $29.95 

EXT BASIC DISK $34.95 
AMDISK $39.95 

Add $2.00 Postage & Handling 
RAINBOW C.0.0. $2.00 Additional 
CEATrflCATK>N 

SUL PA Residents Add 60/o Tax 

THE 
COMPUTER 

.... 255 HOUSE 
Box 1051 • DuBois, PA • 15801 

Phone C814J 371-4658 
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HOTCoCo's 

PERIPHERAL BUYER'S 


GUIDE 


Soup up your CoCo with add-ons listed here. 

compiled by Cynthia Smith and Celeste Wrenn 

Chances are that once you have owned your Color 
Computer for a while you will be ready to invest in 

peripherals for it. To help you in your selections, we have 
compiled the HOT CoCo Buyer's Guide to Peripherals. 

HOT CoCo has surveyed manufacturers of keyboards, 
parallel printer interfaces, port expansion devices, and mis­
cellaneous peripherals. This guide will give you informa­
tion on the variety, functions, and prices of peripherals on 
the market, along with contact information. 

Since there are so many joysticks, disk systems, and 
printers on the market, we plan special buyer's guides just 
for these products in upcoming issues. 

Before you invest in any peripherals for your Color 
Computer, be sure to research the products thoroughly. 
The following information was supplied by the manufac­
turers. HOT Coco has not tested the products and cannot 
guarantee any manufacturer's claims. 

Replacement Keyboards 

Many CoCo owners don't mind the "Chiclet" keyboard 
that comes with the older CoCos, or the limited-travel ones 
that come with the newer CoCos. But if you do much word 
processing, data-base management, or just a lot of typing, 
those original-equipment keyboards cail get tiresome. 

Replacement keyboards are one of the hottest peripher­
als going for the CoCo for just this reason. All the key­
boards in this buyer's guide are of superb quality. Some of­
fer features not found on the original keyboards, such as 
programmable function keys. Use the table to compare 
price and features. You might then check with friends or a 
nearby user's group to see what they know about the lot. 

Port Expansion Devices 

That one ROM port on your CoCo can get awfully lone­
some. And if you're the type of user that is always plugging 
and unplugging cartridges in it, you've often wished for a 
better way. The expansion units in this buyer's guide elimi­
nate much of the need to insert and remove ROM packs. 
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They also reduce the risk of burning out your chips by inad­
vertently unplugging a ROM pack with the computer 
turned on. 

Some of these devices let you use more than one port at 
the same time, increasing the capabilities of your CoCo. 
The features vary from unit to unit, and you should first 
define what your needs are and then, armed with the specs 
in the table here, narrow the field to those best suited to 
you. You might then contact the manufacturer and de­
scribe your needs. You'll get information more specific to 
your situation this way. 

Parallel Printer Interfaces 

Those inexpensive dot-matrix printers that you hear so 
much about are ideal for the CoCo, except for one thing: 
They require parallel output from the computer, while the 
Coco puts out a serial signal. For a little more money, 
though, you can get a device that converts either the 
CoCo's serial or ROM port to parallel output. 

The most popular type of parallel printer interface is that 
which hooks up to the serial port. This leaves the ROM 
port free for disk drives, EDTASM + , or whatever else you 
want to use the cartridge slot for. If you use an interface 
that needs the serial port, you forfeit the CoCo's modem 
capabilities. 

As with any peripheral in this guide, narrow your choices 
using the specifications listed in the Parallel Printer Inter­
face table. Then contact the manufacturer for more de­
tailed information. 

Miscellaneous Peripherals 

We've put together a sampling of other devices for your 
CoCo. Some are unique, and have very specific uses. Oth­
ers, such as speech-synthesis units, are fun for the hobbyist, 
or they can be used for professional applications. 

Read the short descriptions presented here. You might 
not be interested in everything, but maybe you'll enjoy learn­
ing about all the different gadgets available for the 
Coco.• 



The Joystick that sets you 
without a base is something to be experienc­
ed. Available direct from us or from your inde­
pendent computer retail store. (See belowl 

$49.95 suggested retail 

The one-hand operation of this fantastic new 
joystick will truly set you free and increase the 
pleasure of playing your favorite video games. 
The smoothness and responsiveness of this 
unique joystick that operates completely 

STOP changing Printer and Modem Cables! our 
Parallel Printer Interface provides Switch Sel­
ectable Printer or Modem operations for both 
coco and MC10. It features switchable baud rates 
from 300 to 9600. It comes complete with power 
supply, modem cable and "Centronlcs" type print­
er cable. For Basic 1.1 and later revisions. 

Available direct from us or from your independent 
computer retail store. (See belowl 

Only $89.95 suggested retail 

pbh Conv>uter P. o. Drawer 55868
Products, Inc. Houston, Texas 77055 

713/956-0207 
When ordering direct from PBH please enclose 

...-20S3.00 per item for shipping. 

;:;; 
w 
0 
0 
;:;; 

pbh 
Coco 

Serial I Parallel 
Interface 

MODE M OFF PRINTER 

Endicott computer Software & Accesories 

Huntsville, Alabama 3S801 


Chips, Incorporated 

Atlanta, Georgia 30340 


The computer store 

Jasper, Indiana 47456 


computer Associates 

west Fargo, North Dakota 58078 


.-See List of Advertisers on page 130 

AUTHORIZED DEALERS 

Spectrum Products 

Woodhaven, New York 11421 


TRS TECH computer services 

Houston, Texas 77033 


computers & More 

Huntsville, Texas 77340 


The software connection 

Ft. Lauderdale, Florida 33319 


compukit, Inc. 

Houston, Texas 77059 


computers, Etc. 

Austin, Texas 78745 


Cinsoft 

Cincinatti, Ohio 45237 


The Photo Shop 
Wilmer, Minnesota 56201 

HOT CoCo April 1984 45 



Keyboards 
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HJL Products Inc. 
955 Buffalo Road 

HJL-57 

P .O. Box 24954 
Rochester, NY 14624 
716-235-8358 

Radio Shack 

(catalog number 26-3016) 


Keyboard Upgrade Kit 

KeyTronic Corporation 
Build ing 14, S. l.P. 
Spokane, WA 99216 
800-262-6006 

KeyTronic Keyboard 

Micronix Systems Corporation 
8147 Delmar Blvd . 
St. Louis, MO 63130 
314-72 1-7969 

P remium Keyboard 

Micronix Systems Corporation Professional Keyboard 

Spectrum Projects 
93-15 86th Drive 
Woodhaven, NY 11421 
212-441-2807 

Spectrum Projects Keyboard 

Mark Data Products 
24001 Alicia Parkway #207 
Mission Viejo, CA 92691 
714-768-155 1 

SuperPro Keyboard 

$79.95 

$39.95 

$89.95 

$79.95 

$59.95 

$79.95 

$69.95 

l year 

90 days 

90 days 

90 days 

90 days 

l year 

90 days 

y 

y 
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Must be installed 
by Radio Shack 
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N 
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Cut one post 

Cut one post 
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DAISY WHEEL 
New Smith Corona TP· I I 


True letter quality printer for less than the cost of an 

office typewriterl Priced $500 less than other popular 

daisy wheel printers1 

interface 

SALE PRICE: 

$299 
FEATURES: 

* Friction feed 
* 15 cps. 120 wpm 
* Changea ble daisy wheels 
* Parallel or serial 
* Compatible with R / S. Apple . etc 

~ SUNLOCK SYSTEMS 
e 4217 Carolina Ave 

...-456Richmond. Va 23222 

ADDITIONAL PRINTER SPECIALS 
Ep.60n Ok.J..da;ta. GeminJ.. C. Itoh 
RX80 $299 82A $359 70 $279 8570AP $369 
80FT 369 83A 569 7OS 339 7550P 629 
FX&O 529 92 429 75 409 F70-40 7099 
FX700 649 93 699 75S 469 F70-55 7399 
(VE lVILL MEET ANY ADVERTISED COST IN-STOCK 

TO ORDER CALL TOLL FREE 800-368-91 91 
In Virginia call 804-321-9191 

We accept MasterCard. Visa and CODs 

YOUR TRS-80* SPECIALISTS 

IN CANADA 


SOFTWARE FROM 


ADVENTURE INTERNATIONAL 


COMPUTERWARE 


TOM MIX 


MED SYSTEMS 


SPECTRAL 


PRICKLEY PEAR 


PROGRAMMERS GUILD 


COGNITEC 


PRISM 


DATASOFT 


AND MORE 


DISK DRIVES 


EPSON PRINTERS 


MARK DATA KEYBOARD KITS 


VISA 	& MASTER CARD WICO & KRAFT JOYSTICKS 

ACCEPTED BOOKS & MAGAZINES 

WR ITE OR PHONE FOR A FREE CATALOGU E 

CMD MICRO 
COMPUTER SERVICES LTD. 

10447 - 124 STREET 

EDMONTON. ALBERTA 


T5N 1R7 

-PHONE 403 - 488-7109 


'TRS-80 IS A TRADEMARK OF TANDY CORP. 


TIME? 

CAN YO UR SECRETARY RUN 
REPORTS AND POST 
TRANSACTIONS USING YOUR 
DATABASE? 

CAN YOU DEFINE AND SAV E 
REPORTS AND CALCULATIONS 
WITH RECORD SELECTI ON & 
SORT PARAMETERS? 

THE 

D.A!fABASE SYSTEM 

DESIGNED 

FOR 
BUSINESS 

CAN YOU PRINT INVOICES AND 
STATEMENTS? 

CAN YOU PRINT TRAN SACTION 
SUMMARIES BY ACCOUNT? 

CAN YOU SELECT. SORT. & PRINT 
FORM LETTERS & LABELS IN ONE 
OPERATI ON? 

WORKBASE I $95 .00 32/ 64K-1 DISK DRIVE ·woRKBASE II $1 15.00 32/ 64K-2 DISK DRIVES 

CALL TOLL FREE: 1-800-334-0854 (EXT 887) OR SEND CHECK OR MONEY ORDER TO : 
...-359 

WORKBASE DATA SYSTEMS, P.O. BOX 3448 DURHAM NC 27702 
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BT-1000 Expansion Basic Technology 
Interface Unit Dept. H, P.O. Box 511 

Ortonville, Ml 48462 
313-627-6146 

BT-2000 Companion Basic Technology 

Color Computer Speech 
and Expansion Unit 13911 Ridgedale Drive 

Suite 400 
Minnetonka, MN 55343 
612-544-1225 

Magnum Distributors' Magnum Distributors 
Port Expansion Device 1000 S. Dixie Hy. W. #3 
Multifunction Pompano Beach, FL 33060 

305-785-2002 

Multi-Pak Interface 

Multiport Oliprog Systems 
P.O. Box 2190, Station C 

416-736-1504 

PBJ Port Expansion Device PBJ Inc. 
9 11 Columbia Ave. 
North Bergen, NJ 07047 
201-330-1898 

Spectrum Projects Spectrum Projects 
Port Expansion Device 93-15 86th Drive 

Woodhaven, NY 11421 
212-441-2807 

The CMJ-TU from Magnum Distributors In c. 

Port Expansion Devices 

CllJi:g 

$250 

$225 

Electronic System Design Specialists (ESDS) $198 

$95 

Radio Shack (cat. number 26-3024) 

Downsview, Ontario, Canada M3N 2S9 

y y y y y180 days Opt. N 

y y y y y y180 days N 

y y y y y90 days N N 

y y90 days N N N N N 

y y y$179.95 90 days N N N N 
y y y$99.50 90 days N N N N 

y y y$149.95 90 days Opt. N N N 

y y y$69:95 90 days N N N N 
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G K ROM 3 Some 

T S ROM 4 

T K ROM 4 N 

G K ROM 6 Y 

T S ROM 2 

CoCo Port Parallel Printer Interface 
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Parallel Printer Interfaces 

q,, "t:IIp q,, .:-.. 
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e~ 13 

BT-1010 Basic Technology $79.95 180 days y N y R y G 
Dept. H, P.O. Box 511 
Ortonville, MI 48462 
313-627-6146 

Botek Instruments Botek Instruments $69 1 year y y 300-9,600 y s y G to printer 

Converters 4949 Hampshire 6 positions Any with T to com-

Utica, MI 48087 Centronics port puter 

313-739-2910 

Coco Port Green Mountain Micro $49.95 6 months y N N R Any with G 
Dept. HC, Bathory Road assembled assembled Centronics port 
Roxbury , VT 05669 $39.95 
802-485-6112 kit 

Cosmos Connection Cosmos Computer Services Inc. $69 90 days y y 600 y s Gemini 10 and G to printer 
Il2 W. Wisconsin Ave. 1,200 15, !Ox and l5x, T to com- · 
Kaukauna, WI 54130 2,400 any with 5+ puter 
414-766-1851 volts to pin 18 

Dayton Associates' Dayton Associates $29.95 90 days y y 110-9,600 y Gemini !Ox NA 
8010X Interface 7201 Claircrest Bldg. B and 15x 

Dayton, OH 45424 
513-236-1454 

Dayton Associates' Dayton Associates $54.95 180 days y y 300-9,600 y s Any with G to printer 
Blue Streak 7201 Claircrest Bldg. B Centronics port T to com­
Serial-to-Parallel Dayton, OH 45424 puter 
Converter 513-236-1454 

Parallel Printer P.B.H. Computer Products Inc. $89.95 90 days y y 300-9,600 y s Any with G 
Interface P.O. Drawer 55868 Centronics port 

Houston, TX 77055 
713-956-0207 

Spectrum Projects Spectrum Projects $49.95 90 days y y 300-4,800 - s Epson only 
Serial-to-Parallel 93-15 86th Drive 
Converter Woodhaven, NY 11421 

212-441-2807 

•unlike other devices on this ch'.111, the Dayton interface attaches to the Gemini printer, not the computer. 
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+FIRST AID+ 
 :'- . 


TROUBLE FORMATTING PROGRAMS? 

Rx: REUSABLE, DOUBLE-SIDED 

PRINl @ LOCATION FINDER 

Now it's a breeze to locate any X, Y 
location at a glance ••• without leaving 
your program. 

Each location clearly numbered on 
erasable laminate. Use it and reuse it 
for years of accurate word processing 
and graphics formatting. Instructions in­
cluded. 

PRICE ONLY $8 ~Q 
(shipping included) 
(Calif. Res . add 6% Sales Tax) 

Call for low prices on drive cables. v-224 

REDCREST, CALIFORNIA 95569, (707) 722-4280 

-__JR r-~ '-.-· .__­ IZE 

Rr--1·-.-· .-: l_I LI IR 

1111111111111111111111111111111111111111111111111111111111111111111 
-PRINTS VERTICALLY 
-RUNS ALL PROGRAMS 
-RECOGt·iIZES

[ CLEAF.'. J BUTTot'l 
CL:~: COMMAt·m 
PF.'. rnnAB
PRit'H:!t 

Min. 1E.f:: Bo.sic -VERY EASY TO USE 

To.pe-;t~1· '.35 1/S: -SCREEN DUMP INCL. 


~.:. ':!. 35 1_.•::i.n -FULL Ut·mERL I t·lE 
Disk-$27,'35 US -CHARACTER CAPACITY 

$32. '35 Can FF.'.OM ::: b•::i 4 
Ont. Add 7:,; TiJ.l: TO 42 b'-1 24 
Out::;. i de US:3.,Co.n -MIX OR MATCH SIZES 

Add $2 -ALL MACHINE LANGUAGE 
USER TRANSPARENT 

IMCEtHIVE -IIEFINE UP TO 4 
SOFH~ARE LIMITED SCF.:EHG 

Bm< 323 STA-B -EASILY JUMP BETWEEN 
LOMDOt'l ONT. DEF It~ED SCF.:EEt'l:S: 

CAt·iADA t'it.A 4~J1 -TWO SAMPLE BASIC 
( 51 '3-E.81-0133) PROGRAMS INCLUDED 

111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111 

FrnALL\' 

• Our checks and ac­
'f">.I:..."",.;. are guaranteed to please 

YoU and guaranteed compatible
Your bank. In ract, If you order a 

package and aren·t satisfied ror 
, jln1N'jla50t1, stmpty return It tor a lull refund 
'(lndudfng postage) and you can keep the 
ffClleckbook<hcckwrlter II" program. 

How CHECK WITH US...Order a special 
pac~oge w ith moneyback guarantee 
today! Just enclose a voided check for 
enc&llng Information with your order. Or 
1end today for our free Information 
~·We guarantee you'll be pleased. 
Visa, M.C., AMEX orders welcome. 
Shipping: 52.00 USA, 55.00 Outside USA. 

,..230 

2 .3 	 D C _ . 3 : 2 3 : 47 

LRE:ELLinG 
(lj,, 

:· ,r:. 

-~. ':-5 ::-4 ':-/\-2\- h r1 /'2 . :', .' 	 · . I \ ...'
\.l \./...... .,, .•.

I ,,.
"' (IJ 

;~
I 

rr1 

...._ ..,../·:· · ·~· I t·111 " ·: · ··..·· ·:· 14 " .,.I -r·,r ._1 ....- ._:. .. L- ..-,...,..- ._ . . ) t 

fff HORIZONTRL SCROLLING fff 

~~~~~~~~~~~~~~~~~~~~~~ 

"t"°l.J) jl,!((I f-.!1~IT""C l)j('1')Lf) ·:..-~..a:: ::· -z:t-r f-a! 1.11 LL\:l t.)-i 

~~~~~-----~~oo~uru~~~oo~M

1 1~ ~~~~~~----~~rururururu~ 

~~ 1~~~~01~1.-1~~~1 

0~ ~ Q~ ~ 


~~ ~ ru- 0 
....... 1.-1(1J t'."'') 


.--See List of Advertisers on page 130 	 HOT CoCo April 1984 51 



Color Mate 
Company Name: Computer Systems 
DistributorsMiscellaneous Petjpherals Address: P.O . Box 9769, Anaheim, CA 928CJ2 

Phone: 714-77'lr 1390 

Price: $495 

Warranty: 90 days 

96K Expander 
Company Name: Dynamite Electronics Inc. 

Address: Box 896, Hartselle, AL 35640 

Phone: 205-773-2758 

Price: $89.95 

Warranty: 1 year 

Semce: Company 

Description: The 96K Expander is a plug-in car­
tridge that allows use of all 64K of RAM for 64K 
computers. It occupies the upper SK of memory. It 
is available with a Help program with a keyboard 
command, and includes an interrupt switch for 
running machine-language programs or accessing 
the cartridge when the computer fails to function 
properly. 

ATM-80 
Company Name: Cybertron Technology 

Address: 3131 Timmons #723, Houston, TX 77CJ27 

Phone: 713-840-1272 

Price: $184.95 

Warranty: 90 days 

Semce: Company 

Description: The ATM-80 is a data-acquisition 
and control system for the Color Computer. It fea­
tures a 20 µs , 8-bit, A-to-D converter; 32-channel 
analog multiplexer; programmable gain amplifier; 
peak detector amplifier; 8-bit D-to-A converter; 
4-bit I/ O port; 2K RAM; control software in 
ROM; and user's manual. 

Battery Back-Up 
Company Name: Sav-A-Byte 

Address: 2857 Emanuel Church Road , W . Colum­
bia, SC 29169 

Phone: 803-356-2398 

Price: $99 

Warranty: 10-day unconditional return, 90-day 
warranty 

Semce: Customer pays only shipping charges 

Description: Battery Back-Up prevents memory 
loss due to loss of power. It works to keep your 
memory alive up to four hours during a power fail­
ure. It plugs into the ROM port without blocking it. 

BT-1020 Real-Time 
Oock/Calendar 

Company Name: Basic Technology 

Address: Dept. H, P.O. Box 511, Ortonville, MI 
48462 
Phone: 31Hi27-{il46 

Price: $100 

Warranty: 180 days 

Semce: Company 

Description: This is a cartridge plug-in unit that 
gives the time of day, date, and all the other func­
tions of a real-time clock/calendar. It has a built-in 
rechargeable battery back-up. 
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BT-1030 Versatile 
Interface Port 

Company Name: Basic Technology 

Address: Dept. H, P.O. Box 511, Ortonville, MI 
48462 

Phone: 313-627-6146 

Price: $69.95 

Warranty: 180 days 

Semce: Company 

Description: A parallel port with two 8-bit ports 
and control lines, two 16-bit timers and shift regis­
ter. It is ideal for home control or data input appli­
cations. 

CMJ-TU 
Company Name: Magnum Distributors Inc. 

Address: lCXXl S. Dixie Hwy. W #3, Pompano 
Beach, FL 33060 

Phone: 305-785-20(}}. 

Price: $250 

Warranty: 90 days, parts and labor 

Semce: Factory 

Description: Enables you to transmit and receive 
SSTV, RTTY, CW, and WX/FAX. With text-to­
speech option in CMJ-IF the Color Computer 
speaks words as received and displayed on the 
monitor when receiving RTTY and CW. (Needs 
CMJ-IF interface to CoCo.) 

CoCo Cooler 
Company Name: REM Industries Inc. 

Address: 9420 "B" Lurline Ave., Chatsworth , CA 
91311 

Phone: 818-341-3719 

Price: $39.95 plus $2 shipping 

Warranty: Lifetime on motor switch and blade. 

Semce: Company 

Description: Brings operating temperatures to am­
bient, regardless of accessory load. Reduces the 
temperature of the entire computer. Installs in one 
minute. 

CoCo Cooler 
Company Name: Spectrum Projects 

Address: 93-15 86th Drive, Woodhaven, NY 
11421 

Phone: 212-441-2807 

Price: $49.95 

Warranty: 90 days 

Semce: Company 

Description: An internal cooling system for D and 
E board Color Computers. To install you must re­
move old RF shield and replace with a new one 
painted black. Comes with an internal fan and its 
own cord. 

Semce: Factory 

Description: This is an expansion chassis for the 
Color Computer including 64K RAM, program­
mable baud-rate serial port, 2K ROM, Winchester 
hard-disk port, SOOS operating system, Basic 
compiler, text editor, assembler, debugger, and 
utilities. Includes 400 pages of documentation. 

Colorspeak 
Voice Synthesizer 

Company Name: Bumblebee Software 

Address: P .O . Box 25427, Chicago, IL 60625 

Phone: 312-275-4183 

Price: $129 (10 percent off to sight impaired) 

Warranty: 90 days service/ parts and labor, l<Hlay 
money-back guarantee 

Semce: $30 flat service rate 

Description: This hardware voice synthesizer is a 
cartridge-style pack . Its operating system software 
is in ROM. Operating software is a 4K machine­
language program that includes text-to-speech, in­
flection, spelling, and phoneme modes. It includes 
a user's manual, phoneme dictionary, and demo 
tape that includes speak and spell, speak and math, 
talking timer, memory examine, and talking termi­
nal programs. Operating software is not loaded 
from tape. 

Colorware Light Pen 
Company Name: Colorware Inc. 

Address: 78-03 Jamaica Ave., Woodhaven, NY 
11421 

Phone: 212-647-2864 

Price: $19.95 

Warranty: 90 days 

Semce: Company 

Description: The Colorware Light Pen plugs into 
your joystick port and comes with six programs on 
cassette. It is compatible with light-pen software 
such as Computer Island's Fun Pack. 

CP/M-CoCo Coupler 1 
Company Name: Wayne Technology 

Address: P.O. Box 5196, Anaheim, CA 92804­
1196 

Phone: 714-772-5757 

Price: $250 

Warranty: 90 days 

Semce: Company 

Description: Allows you to access the largest num­
ber of programs available. CoCo Coupler I adds 
the power of a 4 MHz, Z80A. Requires no modifi­
cations and plugs into the cartridge port. Main­
tains full Radio Shack compatibility and requires 
64K with one or more disks with controller. Digital 
Research's CP/M 2.2 included. 



EPROM Programmer 
Company Name: Saturn Electronics Company 
Inc. 

Address: 62 Commerce Drive, Farmingdale, NY 
11735 

Phone: 516-249-3388 

Price: $140 

Warranty: I year 

Service: Company 

Description: Plugs into the ROM port and uses on­
board software. It requires no personality modules 
and has no switches . Will program 2500, 2700, and 
68700 series EPROMs. Has gold-plated contacts. 

Keyboard 
Beeper Cartridge 

Company Name: Eng Systems Laboratories 

Address: 8203 Springfield Village Drive, Spring­
field, VA 22152 

Phone: 703-569-8660 

Price: $59.95 

Warranty: 30 days, satisfaction guaranteed 

Service: Preauthorized return to ESL, nominal 
service fee. 

Description: General enhancement device provides 
beep in response to each valid keystroke; front-ac­
cessible reset switch; three power indicators for 
+ 12, - 12, and + 5V supplies; extension cable 
and connector; interrupt control switch that allows 
power-up into game pack or Basic. Permits copy­
ing of game pack to RAM, disk, or cassette. No 
hardware or software modifications are needed to 
implement or support the device. 

Mem-Pak 
Company Name: PBJ Inc. 

Address: 911 Columbia Ave., North Bergen, NJ 
07047 

Phone: 201-330-1 898 

Price: $110 (with 16K) 

Warranty: 90 days repair/ replacement 

Service: Company 

Description: The Mem-Pak is a memory-expan­
sion cartridge that can expand memory in the form 
of EPROM or RAM and can accommodate up to 
16K. The RAM cartridge can only be implemented 
on an unmodified revision E or older computer or 
by using the C-C Bus. Bare board with documen­
tation available for $17.95. 

Mitronix CW Modem 
Company Name: Mitronix 

Address: 5953 Teutonia Ave., Milwaukee, WI 53209 

Phone: 414-466-6151 

Price: $54.95 (CW programs range $9.95-$26.95) 

Wammty: 90 days 

Service: Company 

Description: A Morse-code interface used to 
change tones into digital pulses. A visual indicator 
is mounted on the unit to show that you are locked 
onto the signal, and that it is being received. It uses 
an optoisolator for keying a transmitter, instead of 
a relay that is subject to wear. There are five CW 
programs to choose from . 

P-C Pak 
Company Name: PBJ Inc. ''This guide will give 
Address: 911 Columbia Ave., North Bergen, NJ 
07047 you information on the 
Phone: 201-330-1898 variety, functions, and 
Price: $69.95 (parallel only), $62.75 (clock only), 
$114.95 (both) prices ofperipherals 
Wammty: 90 days repair/ replacement on the market . .. " 
Service: Company 

Description: A dual-function cartridge containing 
both a fully buffered Centronics-compatible par­
allel port, and a real-time clock that can be battery 
powered . The P-C Pak can be purchased with ei­
ther or both functions populated. Available as a 
bare board with documentation for $17.95. 

Real Talker 
Company Name: Colorware Inc. 

Address: 78--03 Jamaica Ave., Woodhaven, NY 
11421 

Programmable 
Sound Module 

Company Name: Oliprog Systems 

Address: P.O. Box 2190, Station 
Canada, M3N 259 

Phone: 1-416-736-1504 

C, Ontario, 

Phone: 212-647-2864 

Price: $59.95 

Warranty: 90 days (30-day money back) 

Service: Company 

Description: This hardware voice synthesizer in 
cartridge-pack form comes with Colorware's Text­
to-Speech program. The P honeme Editor pro­

Price: $99.50 

Wammty: 90 days 

Service: Company 

gram allows you to create speech at the phoneme 
level. Real Talker is compatible with 16K, 32K, 
and 64K Extended or nonextended CoCo. It works 
with a disk system with the 4-Branching Cable 

Description: ROM pack with case. Produces infi­ (available from Colorware for $29.95). 

nitely variable sounds through the TV speaker. 
Completely software driven with on-board operat­
ing system. Ready to plug in and run. RS-232 Switcher 

Company Name: DSL Computer Products 

Address: 13726 W. Warren, Dearborn, MI 48126 

Proto CoCo Phone: 313-582-8930 

Company Name: PBJ Inc. Price: $29.95 (two-way), $39.95 (three-way) 

Address: 911 Columbia Ave., North Bergen, NJ Warranty: 30-day exchange 
07047 Service: Contact Company 
Phone: 201-330-1898 Description: This product allows up to three items 
Price: $10.95 (three for $20) 

Warranty: not applicable 

Service: not applicable 

to be connected to the Color Computer RS-232 
port . You can access any peripheral by turning the 
switch. Models for two-way and three-way access 
are available. 

Description: Proto CoCo is a prototyping board 
for the Color Computer that accommodates either 
point-to-point wiring or wire-wrap. All signals are 
identified on the board. It is designed to fit inside 
the disk controller case. 

RS-232 Three-
Position Switcher 

Company Name: Spectrum Projects 

Address: 93-15 86th Drive, Woodhaven, NY 11421 

ProtoEPROM-CC 
Company Name: Prototech Inc. 

Address: P .O. Box 12104, Boulder, CO 80303 

Phone: 212-441-2807 

Price: $29.95 

Wammty: 90 days 

Service: Company 
Phone: 303-499-5541 Description: Allows you to independently hook up 
Price: $149.95 any of three RS-232 devices at one time. 

Wammty: 90 days 

Service: Company 

Description: This product is an EPROM burner 
and ROM emulator. It programs 2716, 2732, and 

SAM Saver 
Company Name: Spectrum Projects 

2732A 5V EPROMs. User can run the contents of 
the EPROM as if it were a ROM pack. An addi­
tional ROM-pack connector is provided on-board 
to allow the ProtoEPROM-CC to be used simulta­

Addre\B! 93-15 8&h Drive, Woodhaven, NY 11421 

Phone: 212-441-2807 

Price: $14.95 
neously with a ROM pack or disk . It includes 
4,096 words of RAM to allow the programmer 
to debug a program before committing it to 
EP ROM. P lugs into the ROM port of the CoCo 
and is powered by the computer. 

Wammty: 90 days 

Service: Company 

Description: An on/off power indicator for the Co­
Co. It installs externally and requires no soldering. 
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"Before you invest. .. 

research the 


products thoroughly. .. '' 


Spectrum Control Center 
Company Name: Spectrum Projects 

Address: 93-15 86th Drive, Woodhaven, NY 11421 

Phone: 212-441-2807 

Price: $99.95 

Warranty: 90 days 

Service: Company 

Description: Includes two-position RS-232 Switch­
er, on/ off indicator, cassette level meter, and man­
ual/automatic tape switch. It also includes jacks 
for joysticks, modem, and tape. 

Spectrum Light Pen 
Company Name: Spectrum Projects 

Address: 93-15 86th Drive, Woodhaven, NY 
11421 

Phone: 212-441-2807 

Price: $19.95 

Warranty: 90 days 

Service: Company 

Description: Plugs into the joystick port and reads 
the colors off your screen. Used for entertainment 
purposes, and as an educational tool for those too 
young to control the keyboard . 

The Spectrum 
Remote Reset 

Company Name: Spectrum Projects 

Address: 93-15 86th Drive, Woodhaven, NY 11421 

Phone: 212-441-2807 

Price: $12.95 

Warranty: 90 days 

Service: Company 

Description: An aluminum bar that allows you to 
reset your Color Computer from the front of the 
machine. 

Spectrum Voice Pak 
Company Name: Spectrum Projects 

Addreg;: 93-15 86th Drive, Woodhaven, NY 11421 

Phone: 212-441-2807 

Price: $69.95 

Warranty: 90 days 

Service: Company 

Description: A complete phoneme-based voice 
system that uses the famous Votrax SCOl chip 
synthesizer in a cartridge-style pack. The Voice 
Pak adds speech to any Basic program in minutes. 

The Color Burner 
Company Name: Green Mountain Micro 

Address: Dept. HC, Bathory Road, Roxbury, VT 
05669 

Phone: 802-485-6112 

Price: $49.95 assembled/ $39.95 kit form 

Warranty: 6 months 

Service: Company 

Description: An EPROM programmer specifically 
for the 2716, 2732, 2764, 27128, and 27256 
EPROMs. Duplicates from software and 
EPROMs. Programming software requires Ex­
tended Color Basic, minimum 16K. Gold-edge 
connectors ensure glitch-free, reliable program­
ming. Specifications: Two 6821 PlAs plus voltage 
control logic, four transistors, personality module 
socket and zero insertion force EPROM socket. 
Requires three 9-volt alkaline batteries and 
EPROMs (not included) and 230 mA current draw 
(maximum). 

The Color Pack 
Company Name: Green Mountain Micro 

Addreg;: Dept. HC, Bathory Road , Roxbury, VT 
05669 

Phone: 802-485-6112 

Price: $29.95 assembled, $19.95 kit 

Warranty: 6 months assembled 

Service: Company 

Description: The Color Pack plugs into the ROM 
port and serves as a receptacle for user-pro­
grammed EPROMs, or for extra ROM. It comes 

with its own software, and is operated from the 
keyboard . The contacts are gold plated fot tdra"\e 
operation. 

TV Stand 
Company Name: Howard Medical Company 

Addreg;: 1690 N. Elston, Chicago, IL 60622 

Phone: 312-944-2444 

Price: $19.95 and up 

Warranty: 1 year. 30-day return for any reason 

Service: Factory 

Description: This stand goes over or behind the 
computer and elevates a TV or monitor. Plexiglass 
construction matches the computer appearance. It 
comes in smoked gray, ivory, or clear. Printer 
stands are also available. 

Video Oear 
Company Name: Spectrum Projects 

Address: 93-15 86th Drive, Woodhaven, NY 11421 

Phone: 212-441-2807 

Price: $14.95 

Warranty: 90 days 

Service: Company 

Description: A rejection filter and cable that help 
eliminate interference on your Color Computer. 
This device is especially useful for people with disk 
drives. 

Word-Pak 
Company Name: PBJ Inc. 

Address: 911 Columbia Ave., North Bergen, NJ 
07047 

Phone: 201-330-1898 

Price: $139.95 

Warranty: 90 days repair/ replacement 

Service: Company 

Description: Word-Pak is a video cartridge for the 
Color Computer. It plugs into the ROM port or an 
expansion bus, and produces a high-quality, 
SO-column display comparable to high-priced ter­
minals . Software provided with the board includes 
many of the standard screen functions required for 
terminal emulation. Software patches are available 
to run FLEX, OS-9, and CP/M. 

Setting The Stand~;:d;'"'"''"' 
lcoLORPE.DE. A[]B[]llflLK t 

" .. . forefront of the pack ... " the Rainbow, Dec. '82 Cassette $24.95 Disk $27.95 
~Cassette-$29.95 Disk-$34.95 
W TO ORDER: VISA, MC, Money Order, 2 weeks for checks. 


Add $1 .50 for shipping. $3.00 outside U.S. 4% tax in Michigan. 
 i 1litracolor 
P.O. Box 1035, East Lansing, Ml 48823 • (517) 351-8537 COMMUNICATIONS ,,.1gs 
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CMJ-IF 

MULTl-FUNCTION 


PLUG-IN CARTRIDGE 

FOR 

TRS SOC & TOP 100 

COMPUTERS 

PROVIDES 

AN EXTENDER 

2 PARALLEL PORTS 
2 COUNTER!TIMERS 

1 SERIAL COMM. LINE 
SPEECH SYNTHESIS 

4 OR 8K EPROM/ROM SPACE 
SPEECH FROM TEXT, BASIC, RTTY 

INTERFACE FOR *CMJ·TU 
*(CW, RTTY, SSTV, FAX) 
* CONTACT * 

MAGNUM DISTRIBUTORS INC. 
1000 8. DIXIE HY. W • .,.3 

POMPANO BEACH, FLORIDA. 330eO 
TLJL 0143eo aoo-110-200 2 .,.-5 15 

NEW NEW NEW NEW NEW NEW NEW NEW 

UJ 
z 
;;:: 

SUPER;;:: 
z 

;;:: 

UJ 

BACK-UP
UJ 

;;:: 

z 

UTILITY©UJ 
z 

M3N M3N M3N M3N M3N M3N M3N M3N 

NEW NEW 
z m 
:E 

z 
m 
:E 

z 
m 
:E 

z 
m 
:E 

M3N M3N 

....WITH S.B.U. FROM COMPUTIZE ·YOU'LL NEVER NEED 
ANOTHER BACK-UP UTILITY FOR YOUR COCO!'! 


SUPER BACK-UP UTILITY WILL PERFORM ALL 

OF THE FOLLOWING FUNCTIONS: 


1. TAPE TO TAPE (Regardless of most protection schemes') 
2 . TAPE TO DISK 	 (Move Cassette programs to Disk!) 
3. 	 AUTO RELOCATE (For those Cassette programs that con fli ct 

with Disk operating sys.) 
4. DISK TO TAPE 	 (Place Disk programs onto Cassette) 
5 . 	 DISK TO DISK rour oowertul Soit-N·lmage Program. 


'Regardless of protection schemes!) 


• MENU DRIVEN! 
• REQUIRES 32K EXTENDED COCO 
• REQUIRES 1 OR 2 DRIVES (For Disk Functions) 
• ALL MACHINE LANGUAGE!!! 

***ONLY $49.95!*** 
(SUPPLIED ON DISK) 

I- - c-o;;A~; ;~~ ~T~ER ~N~~~~A-L-;.;~G~;M-S-1 
I 	 I 
,_ - _c~:T~N~~~:_x~:_s~ ~~5-2~.:..~ ~~ MO~E~!~ - .J 

Check or M.0 . 

COMPUTIZE INC. I:=I VISA .,.. 182
P.O. BOX 207 

Add $2.00 Shipping LANGHORNE, PA 19047 
PA Res. add 6% sa les tax 

215 - 946-7260 

.-See List of Advertisers on page 130 

4510 W. Irving Park Rd. • Chicago, IL 60641 

~ (312) 286-0762 [Eel 

C.C.Three 

A powerful 'electronic spreadsheet ', a full-featured word 
processor, and a fl ex ibl e database - for an unhea rd of low 
pr ice! Thi s m ay be the ONLY SOFTWARE PACKAGE 
YOU'LL EVER NEED TO BUY for your computer. 

BOTH DISK AND TAPE VERSIONS OF ALL THREE 
PROGRAMS ARE INCLUDED (on tape) fo r the bargain 
pr ice of $49.95 ! No need to pay for upgrad es to disk later! 
Over 40 pages of docu m entat ion in an attractive v inyl binder. 
C. C. Writer and C. C. Fil e require 16K, C. C. Cale needs 32K. 
All req u ire Extend ed Co lor BASIC. Order yours NOW! 

MYSTIC MANSION - New !! You' ll be hearin g lo ts about 
this incredible ALL GRAPHIC advent ure. Explore the 
mansion and esca pe from th e island, if you can! This one is 
tough to solve, but you'll have fun try ing. For 32K Disk 
only . Disk $29.95. 

SUPER STATS - Th e most powerful statistics program avail ­
ab le for the CoCo/TDP . Multiple l inear regressio n , forecast­
ing, mean, standard deviation, corre lation coefficients, co­
var iance, F and t tests. Po werful data editing and manipu ­
lation ab iliti es. Data plotting, Student t tail areas, Gaussian 
cum ul at ive probab ility distr ibutions, and more. Flex ible 
1/0 (screen or printer, tape or disk). Very good documen ­
t atio n. 16K extended BASIC. Cassette $29.95. .,.. 531 

UPS C.0.D. orders gladly accepted , $2. 00 additional. 

$2 shipping, handling, & insurance 
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BY MICHAEL L. JOHNSONTUTORIAL 

CoCo, PHONE HOME 


I s electronic communication for you? 
If you own, or are considering the 

purchase of a modem and terminal 
package for your Color Computer, you 
might have been confused by some eso­
teric terms. If you are curious by talk of 
bulletin-board services (BBSs), infor­
mation systems, and electronic mail 
(email), here is some important infor­
mation. 

Equipment 

The first piece of communication 
equipment you need is a modem. These 
devices come in all shapes and sizes. The 
modem for the Color Computer sokJ by 
Radio Shack uses the RS-232 serial 
port. This poses a problem for those 
who want to use their printer and 
modem at the same time. You can solve 
it with the purchase of a Videotex (cata­
log #26-2222) package from Radio 
Shack that connects the modem to the 
56 HOT CoCo April 1984 

Your questions about 
modems and communica­
tions systems are answered 
in this tidy CoCo tutorial. 

end of the ROM pack. 
Modems have different baud rates 

(the speed at which they communicate). 
This is important if you use your mo­
dem for long-distance calls. Modems 
usually come in two rates, 300 and 1,200 
baud; the slower 300 baud modem is the 
most common. 

Other modem features include auto­
dial and auto-answer. Your terminal 
program drives auto-dial and lets the 
modem dial numbers unassisted. Auto­
answer means that the computer picks 
up the phone, a feature necessary for 

unattended computers like those used 
for bulletin-board systems. 

Your terminal package is important 
and should be evaluated carefully. Con­
sider one difference between programs: 
Is the storage media cassette, disk, or 
ROM pack? 

Cassette-based programs take a long 
time to load, and if your system crashes, 
the line might be busy when you try to 
get back on-line. If you do not have a 
disk system, a ROM pack is best. It 
loads in a few seconds, leaves more 
room for a text buffer, and you can still 
use the cassette for storage. 

A disk system is the best of choices 
since the disk has a larger and faster 
storage system, and most packages let 
you save phone numbers and sign-on 
messages for later use. 

You also want to consider other 
package features including expanded 
display format (15-by-15, 32-by-16, and 



51-, 64-, 85-by-24), full duplex, and half 
duplex. It is useful to have a program 
with an expanded display format so you 
can accurately read Apple's, Model 
Ill's, or other computers' outputs with­
.out screen wraparound. 

Full duplex means that your screen 
doesn't display typed characters. In half 
duplex, the characters are sent to the 
modem and the display. CompuServe 
and others echo characters back to 
make them appear on your screen. 

lnfonnation Services 

When you have your modem and ter­
minal package you can start com­
municating. Information services such 
as CompuServe, Dow Jones News Re­
trieval, and The Source are among the 
many available to you with your 
modem. 

CompuServe is available through 
Radio Shack. With Videotex you usual­
ly get a sign-on package with a free hour 
on the service, a user identification, and 
a password. If you want continued ser­
vice, sign up (or it and receive a new 
password. Once on-line with Compu­
Serve, you have information at your 
fmgertips ranging from encyclopedias 
to adventure solutions. 

The email feature of CompuServe 
lets you send electronic messages 
through the computer. All you need to 
know to use email is the identification 
of the receiver. Short messages on email 
are more reasonable than a long­
distance phone call, but longer ones can 
take quite a bit of time to type. Email is, 
of course, faster than the Post Office. 

The CB Simulation is one of the high­
lights of CompuServe. Since people all 
over the country use the system simulta­
neously, they can all use the CB Simula­
tion, each with their own "handle." 

A number of special-interest groups 
(SIGs) are available with CompuServe. 
These are like bulletin-board systems 
for various types of computers, pro­
gramming languages, and so on, and 
they are available to anyone. There is a 
Color Computer SIG with Wayne Day 
as the sysop (system operator), and 
there is soon to be an OS-9 SIG. 

CompuServe's games include adven­
tures, casino games, and multiuser 
games. 

The Academic American Encyclope­
dia is at the top of CompuServe's edu­
cational section. It gives references and 
information related to specific topics, 
and though it costs five dollars per hour 
extra, it is a greattool for students. An­
other great idea is the College Board 
section that gives information on how to 

take the SATs. You will also find general 
help with test-taking techniques. 

You can even do electronic shopping 
with CompuStore. Purchases are 
charged right to your VISA card. 

In the programming area of Com­
puServe you can use languages that 
don't run on your computer and save 
these programs on allocated disk space. 
The first 128,CXX> bytes are free and then 
it costs $4 a week for each 64K you want 
to store. Basic, Fortran, Pascal, a PDP 
macroassembler, Bliss, and Snobol lan­
guages are available. 

CompuServe costs (at the writing of 
this article) $6 per hour from 6 p.m. to 5 
a.m., billed in minute increments. Ac­
cess to the service at other times costs 
you twice as much. 

HBBSs are ru.n by 
individuals who have a 
computer dedicated to 
handle calls from users. 

People can call a service to 
leave or receive messages, 
catch up on local news, 

trade programs, and share 
programming techniques. " 

The Source, a Reader's Digest prod­
uct, is available in computer and book 
stores around the nation for $50 to 
$100. It includes only the sign-on pack­
age, not a terminal package. 

Here you also fmd electronic-mail 
service. The Source offers several other 
ways to communicate through the sys­
tem including the "chat option" that al­
lows users to talk to each other. With 

Colour-80 904-264-0335 
Communications Hex 904-721-3271 
Color-80#26 303-249-7866 
Colorburst 305-525-1192 
CoCoNest#l 212-423-4623 
CoCo Board II 404-378-4410 
Concept80 212-836-3019 
Rainbow#! 212-441-3755 
Rainbow/fl 212-441-3766 
Rainbow#3 212-441-5719 
F1exnet 405-722-680') 
Bee Color BBS 503-649-4497 
N. C. Software 612-533-1957 
Desert BBS 619-367-3269 
Forum68 803-279-5392 
OS-9BBS 312-397-8308 

Table J. CoCo Bulletin Boards 

the teleconferencing feature, businesses 
or individuals in different locations can 
have a round-table discussion and even 
share notes. 

The Source also has a wealth of news 
information at its disposal including 
UPI news releases, sports bulletins, 
stocks and other Wall Street business, 
reference libraries, and several news­
papers. 

Shop-at-home services, several on­
line games, and travel information are 
among The Source's more interesting 
features. 

The Source's educational options in­
clude drills in elementary subjects, math, 
foreign languages, and geography. 

Bulletin-Board Services 

BBSs are run by individuals who have 
a computer dedicated to handle calls 
from users. People can call a service to 
leave or receive messages, catch up on 
the local news, trade programs, and 
share programming techniques. People 
who run BBSs are called sysops (system 
operators), and usually do this as a 
hobby. 

With the chat function you can call 
the sysop to talk, ask questions, or get 
technical help. Access it with the C key. 

Several commands control public 
and private bulletin boards. You might 
be notified, upon signing on, that you 
have a message waiting, or you might 
want to scan (s) the list of titles. You can 
retrieve (r) a message, or several at once, 
using the new messages (n), marked 
messages (m), forward (f), or backward 
(b) commands. 

Another feature common to all bul­
letin boards is the help feature that lists 
commands and their meanings. To get 
it, press the ? key or the help (h) key at 
the command level. 

One last item is downloading. This 
feature gives you access to a wide as­
sortment of public-domain software. A 
sysop might put a text file in the down­
load section for his users to read. 

Table 1 is a partial list of bulletin­
board numbers, many of which I ac­
quired through the Colour-80 board of 
Orange Park, FL (904-264-0335). 

(Check HOT CoCo's On-Line sec­
tion in Feedback each month for new 
BBSs-eds.) 

With all the communications services 
offered, a modem for your Color Com­
puter is a wise investment. • 

Write to Michael L. Johnson at 7481 
Greenway Drive, Jacksonville, FL 
32244, or through CompuServe (71446, 
377). 
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LANGUAGES (r.-~ 
----------------------------ii~lnlt'1't~ 

_ CO\.O_ 
BY GEORGE C. SIEVERS 

COLOR LISP 


isp is a programming language 

Lthat differs in syntax and data 
structure from more traditional 

languages. It is a list processor, and 
falls between machine language and 
higher-level languages such as Basic, 
Pascal, APL, or Fortran. Much of to­
day's research in symbolic math sys­
tems, natural language interfaces, and 
artificial intelligence is being done in 
Lisp or in a higher-level language based 
on Lisp. 

Where many languages work with 
numbers, Lisp works with objects in 
symbol manipulation. Relationships 
between objects such as "chair" and 
"block" are represented in lists. Each 
object or number making up a list is 
called an atom, and two special atoms 
come predefined in every Lisp system. 

These atoms are T and NIL, and can 
usually be thought of as true and false, 
respectively. NIL also represents the 
empty list, and the atoms NIL and () 
are equivalent in all respects. 

Lists are built out of atoms and oth­
er lists, with a left parenthesis to mark 
the beginning of a list and a right pa­
renthesis to mark the end. (ABC), 
(MUL 2 3), (A(B(CD)E)FG), and () 
are all examples of lists. With Lisp, one 
program can produce another program 
and execute it. 

Using Color Basic Lisp 

Type in the Color Basic Lisp inter­
preter in the Program Listing and try 
the examples given along with any ideas 
you might have. (Before running the 
program type PCLEARl.) Color Basic 
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Discover more about the 
Lisp programming language 
with this adaptation for 
your Color Computer. 

Lisp is only a subset of a full-blown Lisp 
system, but it teaches aspects of Lisp 
programming. All the examples in this 
series are geared toward Color Basic 
Lisp, and important differences are 
pointed out along the way. 

To type an expression to the inter­
preter, enter a statement like (ADD I I). 
There is no need to press the enter key 
because as soon as you close all the open 

.''Where many languages 

work with numbers, 


Lisp works with objects 

in symbol manipulation. ,, 


parentheses, the expression is evaluated 
and answered. In this case, a two is re­
turned. Remember that atoms must be 
separated by a space or carriage return, 
so that (ADD 11) is not the same as 
(ADD 11). 

Lisp is a more highly interactive lan­
guage than Basic. It actually processes 
some of your input as you type, so 
speed typists, beware. A moderate, 

steady pace is best and protects against 
typos. When you do make an error, de­
lete it immediately to avoid filling the 
interpreter's internal memory with mis­
takes. 

To make these deletions, immediate­
ly close the remaining open parentheses. 
Backspacing will not work. When the 
error prompt returns, type (OJo) to delete 
the mistake. 

As the Lisp interpreter operates it 
reads and evaluates an s-expression and 
prints the results. An s-expression is 
evaluated using these rules: The value of 
T is T, the value of NIL is NIL, and the 
value of any number is itself. The value 
of any other atom is the s-expression to 
which it is bound. Type in some atoms 
and let the interpreter evaluate them for 
you. 

Lisp Functions 

In Color Basic Lisp an apostrophe is 
used to quote an s-expression. When 
you quote something, you tell the in­
terpreter not to evaluate any further. 
(MUL 2 3) is a function call resulting in 
6, and '(MUL 2 3) is just a list of three 
atoms. The apostrophe is equal to the 
QUOTE function. 

The function EV AL provides an ex­
tra round of evaluation and is useful 

System Requirements 

Ji.KRAM 

Extended Color Basic 


Disk optional 




TEN MOST-ASKED QUESTIONS 

about DYIACALC™ 
THE ELECTRONIC SPREAD-SHEET FOR 6809 COMPUTERS 

1. What Is an electronic spread-sheet, anyway? 
Business people use spread-sheets to organize 
columns and rows of figures. DYNACALC simulates 
the operation of a spread-sheet without the mess 
of paper and pencil. Of course, corrections and 
changes are a snap. Changing any entered value 
causes the whole spread-sheet to be re-calculated 
based on the new constants. This means that you 
can play, 'what if? ' to your heart's content. 

2. Is DYNACALC Just for accountants, then? 
Not at all . DYNACALC can be used for just about any 
type of job. Not only numbers, but alphanumeric 
messages can be handled. Engineers and other 
technical users will love DYNACALC's sixteen-digit 
math and built-in scientific functions . You can build 
worksheets as large as 256 columns or 256 rows. 
There's even a built-in sort command, so you can 
use DYNACALC to manage small data bases - up to 
256 records. 

3. What Wiii DYNACALC do for ME? 
That's a good question. Basically the answer is that 
DYNACALC will let your computer do just about 
anything you can imagine. Ask your friends who 
have VisiCalc™, or a similar program, just how 
useful an electronic spread-sheet program can be 
for all types of household, business, engineering, 
and scientific applications. Typical uses include 
financial planning and budgeting, sales records, 
bills of material, depreciation schedules, student 
grade records, job costing, income tax preparation, 
checkbook balancing, parts inventories, and payroll. 
But there is no limit to what YOU can do with 
DYNACALC. 

4. Do t have to learn computer programming? 
NO! DYNACALC is designed to be used by non­
programmers, but even a Ph .D. in computer 
Science can understand it. Even experienced 
programmers can get jobs done many times 
faster with DYNACALC, compared to conventional 
programming. Built-in HELP messages are provided 
for quick reference to operating instructions. 

5. Do 1have to modify my system to use DYNACALC? 
Nope. DYNACALC uses any standard 6809 config­
uration, so you don't have to spend money on 
another CPU board or waste time learning another 
operating system. 

Order your DYNACALC today! 

Foreign Dealers: 

Australia & southeast Asia: order from Paris Radio Elec­
tronics, 161 Bunnerong Road (PO Box 380J Kingsford , 
2032 NSW Australia . Telephone: 02-344-911 1. 

United Kingdom: order from compusense, Ltd ., PO 
Box 169, London N13 4HT. Telephone: 01-882-0681 . 

Scandinavia: order from Swedish Electronics hk AB, 
Murargatan 23-25, Uppsala S-754 37 Sweden. Tele­
phone: 18-25-30-00. 

.,see List of Advertisers on page 130 

6. Wiii DYNACALC read my existing data files? 
You bet ! DYNACALC has a beautifully simple 
method of reading and writing data files, so you 
can communicate both ways with other programs 
on your system, such as the Text Editor, Text 
Processor, sort I Merge, STYLOGRAPH™ word 
processor, RMS™ data base system, or other 
programs written in BASIC, C, PASCAL, FORTRAN, and 
so on. 

7. HOW fast Is DYNACALC? 
very. Except for a few seldom-used commands, 
DYNACALC is memory-resident, so there is little disk 
1/ 0 to slow things down. The whole data array 
(worksheet> is in memory, so access to any point is 
instantaneous. DYNACALC is 100% 6809 machine 
code for blistering speed. 

a. ts there a version of DYNACALC for MY system? 
Probably. You need a 6809 comRuter (32k 
minimum> with FLEX™, UniFLEX M, or os-9™ 
operating system. You also need a decent crt 
terminal , one with at least 80 characters per line, 
and direct cursor addressing. If your terminal isn 't 
smart enough for DYNACALC, you probably need a 
new one anyway. The UniFLEX and OS-9 versions of 
DYNACALC allow you to mix different brands of 
terminal on the same system. There·s also a special 
version of DYNACALC for Color computers equipped 
with FLEX (Frank Hogg or Data-comp versions>. 

9. HOW much does DYNACALC cost? 
The FLEX versions are just 5200 per copy; UniFLEX 
version $395; os-9 version (works with LEVEL ONE or 
LEVEL TWO> $250. Orders outside North America add 
57 per copy for postage. We encourage dealers to 
handle DYNACALC, since it's a product that sells 
instantly upon demonstration. Call or write on you r 
company letterhead for more information. 

10. Where do I order DYNACALC? 
see your local DYNACALC dealer, or order directly 
from csc at the address below. we accept 
telephone orders from 10 am to 6 pm, Monday 
t hrough Friday. Call us at 314-576-5020. Your VISA or 
Mastercard is welcome. Please specify diskette size 
for FLEX or OS-9 versions. Software serial number is 
required for the UniFLEX version . 

Comput er Systems Center 
13461 Olive Blvd. 

Chesterfield, MO 63017 
(314) 576·5020 

UnlFLEX sof tware prices Include maintenance for 

the first year. 


DYNACALC Is a trademark Of 

computer systems center 


VISICalc IS a trademark Of VISICorp. 

STYLOGRAPH Is a trademark of Great Plains computer co. 

RMS Is a trademark of Washington computer services. 


FLEX and UnlFLEX are trademarks of TSC. 

OS·9 Is a trademark of Mlcroware and Motorola. 
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for taking lists apart. The Lisp func­
tions CAR and CRD also do this. 

CAR returns the first element of a 
list: (CAR'(ABC)) would return A. 
CDR returns a list of all elements of a 
list except the first: (CDR'(ABC)) 
would return (BC). The DELETE 
function removes part of a list by tak­
ing an atom and a list as arguments and 
returning a test copy of the list with all 
top-level occurrences of the atom de­
leted. 

You can also put lists back together. 
CONS, LIST, and APPEND do this. 
CON takes a list and a new first ele­
ment for the list and returns it with the 
element added. LIST lists arguments, 
and APPEND strings the top-level 
contents of each list given as an argu­
ment into a single list. 

Since the Color Computer has no 
"ON ERROR .. .GOTO" statement, 
whenever there is an error that breaks 
the program, type GOTO 30 and con­
tinue. Do not type RUN as that will 
clear all variables and whatever you 

have done will be lost. The only time I 
got a program-breaking error was after 
I had input an illegal Lisp function . 
Using this error-recovery procedure, I 
was able to continue. 

This program also contains options 
for loading files from disk and saving 
files to cassette, disk, screen, or print­
er. You can also "prettyprint" Lisp 
functions to the printer. 

If you do not have a printer or a 
disk , and don't wish to deal with the 
choice of menus every time you want to 
save a file, edit line 320 to read: 

320 R = X:X = AL:ON(R- 6CXXl)GOSUB4050, 
50,4120,4150,4190,4285,4265,4275,4399,4500, 
4(,0Q,4650,4700,4750 

As Mr. Beer points out, there are 
several good texts written about Lisp. 
The February, March, and April 1983 
issues of Scientific American ran a se­
ries of articles on Lisp by Doug Hof­
stader, listed under the column "Meta­
magical Themas.'' You will find some 

interesting examples in that reading. I 
am indebted to Mr. Beer for his excel­
lent series in 80 Micro, and for this op­
portunity to bring Lisp to the Color 
Computer user. • 

Address correspondence to George 
Sievers, 3733 W. 80th Ave., Merrill­
ville, IN 46410. 

Color Basic Lisp is a Color Com­
puter version of Randy Beer's "Basic 
Lisp" (80 Micro, March and April 
1983, pp. 176, 254). The length of this 
Lisp tutorial prohibits publication of 
the series in full, but readers are invited 
to send a self-addressed, stamped enve­
lope to HOT CoCo, 80 Pine St., Peter­
borough, NH 03458, for a reprint of 
the artic/es.-eds. 

Program Listing. Color Lisp 

5 REM * BASIC LISP VER 1. 2 * 

10 REM * BY RANDY BEER; AUG. 1 l 9 

81 * 

11 REM * ADAP TED FOR THE COLOR C 

OMPUTER BY: * 

12 REM * GEORGE C. SIEVERS; MAR. 

' 1983 * 

13 REM *INCLUDES CHANGES IN THE 

LOAD, SAVE AND PRINTF ROUTINES T 

HAT ENABLE PRINTF TO WORK WITH A 


PRINTER AND ALLOW LOADS FROM DI 
SK OR TAPE AND SAVES TO DISK,TAP 
E,SCREEN OR PRINTER 
15 CLS:CLEAR550:DIMLM(ll00) ,PL(l 
10 0) , OB$ ( 90) , PT ( 90) 1 ST ( 3 5 0) , FP ( 5 
0) ,Tl(l5) ,Xl(l5) :N=3000 
22 PRINTTAB(XX)"BASIC LISP VER 1 
.l":PRINT:PRINT"INITIALIZING •••• 
.WAIT":PRINT 
24 FORJ=0T048:READOB$(J) ,PT(J) :N 
EXT:PE=48:FE=l:OB$(46)=CHR$(13): 
FP(l)=MEM 
26 FORJ=lT01099:PL(J)=J+l:NEXT:P 
L(l100)=N:BS=l 
28 T=300l:LP=3043:RP=3044:CC=33: 
Nl=58:N2=44:LB=303l:QU=3030:NB=3 
032 
30 A=0:QT=0:J=0:PRINT:PRINT"$ "; 
:GOSUB50:GOSUB265:GOSUB210:GOT03 
0 
50 Jl=0:GOSUB90 
55 GOSUB100:IFX<>LP THENRETURN 
60 Jl=Jl+l:Xl(Jl)=BS:Tl(Jl) =BS:L 
M(Tl(Jl))=0:BS=PL(BS) :IFQ THENRE 
TURN 
65 GOSUB55:IFX=RP THEN80 
70 IFLM(Tl(Jl)) <>0 THENPL(Tl(Jl)) 
=BS :Tl(Jl) =BS:BS=PL(BS) 
75 LM(Tl(Jl))=X :I FQ THENRETURNEL 
SE65 

80 PL(Tl(Jl))=N:X=Xl(Jl) :IFLM(X) 
=0ANDPL(X)=N THENPL(X)=BS:BS=X:X 
=N 
85 Jl=Jl-l: RETURN 

90 A$=INKEY$:IFA$=""THEN90ELSEPR 
INTA$;:KK=ASC(A$) :RETURN 
100 IFKK=40THENX=LP:GOT0200 

105 IFKK=41THENX=RP:IFJ1=10RJ1=2 
ANDQT THENRETURNELSE200 
110 IFKK=39THENQ=-l:QT=QT+l:GOSU 
B60:LM(Tl(Jl))=QU:Q=0:GOSUB90:GO 
SUB55:Q=-l:GOSUB70:Q=0:GOSUB80:Q 
T=QT-l:RETURN 
115 IFKK<CC THENGOSUB90:GOT0100E 
LSE125 
120 IFKK <CC ORKK=400RKK=410RKK =3 
9THEN13 0 
125 I $=I$ +A$:GOSUB90 :GOT01 20 
130 IFASC(I $) <Nl AND ASC(I$) >N 2 
THEN150 
135 FORJ=0TOPE :IFOB$(J)=I$THENX= 
J+N:I$="":J=0:RETURNELSENEXT 
145 J=0:PE=PE+l:OB$(PE)=I$:X=PE+ 
N:I$="":RETURN 
150 WW=VAL(I$) :GOSUB10000:I$= '"': 
RETURN 
200 GOSUB90:RETURN 
210 IFA$< >CHR$(13)THENPRINT 
215 Jl=l:Xl(Jl)=X:GOSUB225:PRINT 
: RETURN 
225 IFX>5000THENPRINT"; UNPRINTA 
BLE MACHINE CODE";:RETURNELSEIFX 
>40 00THENPRINT#DV,FP(X-4000);:RE 
TURN 
230 IFX=>N THENPRINT#DV , OB$(X - N) 
; : RETURN 
235 IFX=0THENRETURN 
237 I FLM(X)=QU THENPRINT#DV,"'"; 
:X=LM(PL( X)) :GOSUB 225 :RETURN 
240 Jl=Jl+l :X l(Jl)=X:PRINTIDV ,"( 
"; 
245 X=Xl(Jl) :X =LM(X) :GOSUB225 
250 X=Xl(Jl) :Jl=Jl-l:X=PL(X) :IFX 
=N THENPRINT#DV,")";:RETURNELSEI 
FX >N THENPRINT#DV," • ";:GOSUB22 
5:PRINT#DV,")";:RETURNELSEIFX=0T 
HENX=l/0 
255 Jl=Jl+l:Xl(Jl)=X:PRINT#DV," 
"; :GOT0245 
265 FP(l)=MEM:IFX >4iiJ00ANDX <500lO 
RX=N ORX=T THENRETURN 
270 IFX >N THENV=X:X=PT(X-N) :IFX= 
0ANDA=0THENER=6:GOT025000ELSERET 
URN 
275 ST(A+l)=TT:ST(A+2)=AL:ST(A+3 
)=C:ST(A+4)=E:A=A+4 
280 AL=PL(X) :E=X:X=LM(X) :GOSUB26 
5 

285 IFX= >N ANDX <4001THENER=l:GOT 
025000 
290 IFX>6000THEN320ELSEIFX>5000T 
HEN315ELSEIFLM(X)=LB THEN335ELSE 
IFLM(X)=NB THEN337ELSEER=l:GOT02 
5000 
315 TT=X:GOSUB500:0N(TT-5000)GOS 
UB4000,4010,4025,4035,4060,4070, 
4295,4290,4085,4095,4130,4170,42 
00,4220,4230,4245,4255,4300,4315 
,4310,4450 :GOT0330 
320 R=X:X=AL:ON(R-6000)GOSUB4050 
,50,41 20 ,4150,4190,4285,4265,427 
5,30100,30000,30000,4650,4700,47 
50 
330 E=ST(A) :C=ST(A-1) :AL=ST(A-2) 
:TT=ST(A-3) :A=A-4:RETURN 
335 TT=AL:E=PL(X) :AL=LM(E) :GOSUB 

500:AL=TT:GOSUB500:C=LM(E) :A=A-S 
T(A) :GOT0340 
337 TT=AL:E=PL(X) :AL=LM(E) :GOSUB 
500 
338 ST(A+l)=TT:ST(A+2)=l:C=LM(E) 
:A=A+l 
340 IFC <> N THENPT(LM(C)-N)=ST(A) 
:A=A+l:C=PL(C) :GOT0340 
345 A=A-ST(A)-l:TT=PL(E) 
350 IFTT <> N THENX=LM(TT) :GOSUB26 
5:TT=PL(TT) :GOT0350 
355 C=LM(E) :A=A-ST(A) 
360 IFC <> N THENPT(LM(C)-N) =ST(A) 
:A=A+l:C=PL(C) :GOT0360 
365 A=A-ST(A)-l:GOT0330 
500 C=0:IFAL=N THENIFC=0THENA=A+ 
i:ST(A)=0:GOT0510ELSE510 
505 X=LM(AL) :GOSUB265:C=C+l:A=A+ 
l:ST(A)=X:IFPL(AL) <> N THENAL=PL( 
AL) :GOT0505 
510 A=A+l : ST(A)=C:RETURN 

4000 IFST(A) <> lTHENER=2 :GOT02500 
0 
4005 A=A-l :IFST(A)=N THENX=N:A=A 
-l: RETURN 
4006 IFST(A) <2001ANDST(A) >0THENX 
=LM(ST(A)) : A=A-l: RETURN 
4007 ER=4:GOT025000 
4010 IFST(A) <> lTHENER=2:GOT02500 
0 
4015 A=A-l:IFST(A)=N THENX=N:A=A 
-l:RETURN 

Listinx continued 
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Listing continued 

4017 IFST(A) <200 1ANDST (A) >0THENX 
=PL(ST(A)) :A=A-l:RETURN 
4020 ER=4:GOT025000 
4025 IFST(A) <> 2THENER=2:GOT02500 
0 
4030 A=A-l:T2=BS:BS=PL(BS) :LM(T2 
)=ST(A-1) :PL(T2)=ST( A) : A=A-2: X=T 
2:RETURN 
4035 IFST(A) <> 2THENER=2:GOT0 2500 
0 
4040 A=A-l:IFST(A-l) <N ORST(A-1) 
>4000THENER=3:GOT025000 
4045 PT(ST(A-1)-N)=ST( A) : A=A-2:R 
ETURN 
4050 X=LM(AL) : RETURN 
4060 WW=0:FORJ=lTOST(A) :A=A-l:I F 
ST(A) >4000ANDST(A) <5 001THENWW=WW 
+FP(ST(A)-4000) :N EXTELSEER=5:GOT 
025000 
4065 A=A-l:GOSUB10000:RETURN 
4070 IFST(A) <> 2THEN ER=2:GOT0250 0 
0 
4075 A=A-l:IFST(A) <40010RST(A) >5 
0000RST(A-1) <40010RST(A-l) >50 00T 
HENER=5:GOT0 25 000 
4080 Wlv=FP(ST(A-1)-4000)-FP(ST(A 
)-4000) :A=A-2:GOSUB10000:RETURN 
4085 WW=l:FORJ=lTOST(A) :A=A-l:IF 
ST(A) >4000ANDST(A) <5001THENWW=WW 
*FP(ST(A)-4000) :NEXTELSEER=5:GOT 
025000 
4090 A=A-l:GOSUB10000:RETURN 
4095 IFST(A) <>2THENE R=2 :GOT02500 
0 

4100 A=A-l:IFST(A) <40010RST(A) >5 
000THENER=5:GOT025000 
4105 A=A-l:IFST(A) <40010RST(A) >5 
000THENER=5 :GOT025000 
4110 IFFP(ST(A+l)-4000)=0THENER= 
7:GOT025000 
4115 WW=FP(ST(A)-4000) /F P(ST(A+l 
)-4000) : A=A-l:GOSUB10000:RETURN 
4120 IFLM(AL)= >N ANDLM(AL) <4000T 
HENX=LM(PL(AL)) :GOSUB265:PT(LM(A 
L)-N)=XELSEER=3:GOT0 25000 
4125 AL=PL(AL) :IFAL=N THENER=2:G 
OT025000ELSEAL=PL(AL) :IFAL=N THE 
NRETURNELSE41 20 
4130 IFST( A) <> lTHENER=2:GOT02500 
0 
4135 A=A-l :IFST(A)= >N ANDST(A) <5 
000THENX =T :A=A-l:RETURNELSEX=N:A 
=A-l: RETURN 
4150 C=LM(AL) :X=LM(C) :GOSUB265:I 
FX=N THENAL=PL(AL) :IFAL=N THENRE 
TURNELSE4150 
4155 AL=PL(C) 
41 60 X=LM(AL) :GOSUB265:IFPL(AL)= 
N THENRETURNELSEAL=PL(AL) : GOT041 
60 
4165 AL=PL(C) 
4170 IFST( A) <>2 THEN ER=2:GOT02500 
0 
4175 A=A-l :IFST(A)=ST(A-l)THENX= 
T ELSEX=N 
4180 A=A-2:RETURN 
4190 PL(E)=BS:BS=E: X=LM(AL) :PT(X 
-N)=AL:IFLM(PL(AL))=N THENLM(AL) 
=LB:RETURNELSEIFLM(LM(PL(AL)))=L 
B ORLM(LM(PL(AL)))=NB THENPT(X - N 
)=LM(PL(AL)) : RETURNELSELM( AL)=LB 
:RETURN 
4200 IFST(A)=0THENX=N:A=A-l:RETU 
RNELSEX=BS:F=ST(A) :A=A-F:FORJ=lT 
OF :IFST (A)=0THENER=4:GOT025000EL 
SEG=BS:BS=PL(BS) :LM(G)=ST(A) :A=A 
+l:NEXT:PL(G)=N:A=A- ST(A) -l: RETU 
RN 
4220 A=A-l:IFST(A)=N THENX=T ELS 
EX =N 
422 5 A=A-l: RETURN 
4230 IFST(A) <> lTHENER=2:GOT0 2500 
0ELSEA=A- l 
423 5 IFST(A) >4000ANDST(A) <5000TH 

ENX=T ELSEX=N 
4240 A=A-l:RETURN 
4245 IFST(A-1) >4000ANDST(A-1) <50 
00THENFORJ=lTOST(A)-l:A=A-l:IFST 
(A-1) >4000ANDST(A-1) <5000THENIFF 
P(ST(A)-4000) <FP(ST(A-l)-4000)TH 
ENX=T:NEXT:A=A-2:RETURNELSE4252E 
LSE4250 

4250 ER=5:GOT025000 
4252 X=N: A=A-2 :RETURN 
4255 IFST(A-1)>4000ANDST(A-1) <50 
00THENFORJ=lTOST(A) -l: A=A-l :IFST 
(A-1)>4000ANDST(A-1 )<5000THENIFF 
P(ST(A)-4000) >FP(ST(A-l)-4000)TH 
ENX=T:NEXT:A=A-2:RETURNELSE426 1E 
LSE4260 
4260 ER=5:GOT025000 
426 1 X=N:A=A-2 : RETURN 
4265 IFAL<>N THENX=LM(AL) :GOSUB2 
65: IFX< >N THENAL=PL(AL) :GOT04265 
4270 RETURN 
4275 I FAL<>N THENX=LM(AL) :GOSUB2 
65:IFX=N THENAL=PL(AL) : GOT04275 
4280 RETURN 
4285 X=E : RETURN 
4290 I FST(A) <> lTHENER=2:GOT02500 
0ELSEA=A- l :X=ST(A) :GOSUB210:X=0: 
A=A-l: RETURN 
4295 IFST(A) <> lTHENER=2:GOT02500 
0ELSEA=A-l:X=ST(A) :GOSUB265 : A=A­
l :RETURN 
4300 IFST(A) <> l THENER=2 : GOT02500 
0 
4305 A=A-l: X=ST(A) :IFX= >N ANDX<5 
000 THENGOSUB225:X=0:A=A-l : RETURN 
ELSEER=3:GOT025000 
43 10 IFST(A)=00RST(A-l)=N THENX= 
N: A=A- ST(A) -l: RETURNELSEX=BS:FOR 
J=A-ST(A)TOA-l:Y=ST(J) : IFY=00RY> 
2000ANDY <> N THENER=4:ST(A)=Y : GOT 
025000 
4312 IFY<> N THENZ=BS : BS=PL(BS) :L 
M(Z)=LM(Y) :Y=PL(Y) :GOT043 12 
4313 NEXT 
4314 A=A-ST(A) -l: PL(Z)=N : RETURN 
4315 IFST(A) <>2THENER=2:GOT02500 
0 
4320 A=A-l :IFST(A) <40010RST(A) >5 
000THENER=5:GOT025000 
4325 A=A-l :I FST (A) <40010RST(A) >5 
000THENER=5:GOT025000 
4330 Wlv=FP(ST(A)-4000)"FP(ST(A+l 
)-4000) :GOSUB10000 : A=A-l: RETURN 
4399 I FLM(AL) <3000 OR LM(AL) >400 
0THENER=l:GOT04447ELSET2=PT(LM(A 
L)-N) :IFT2 >2000 OR T2=0THENER=l : 
GOT04447ELSEIFLM(T2)<>LB AND LM ( 
T2) <>NB THENER=l: GOT04447 
4400 PRINTIDV:PRINTIDV:PRINTtDV, 
"(DEFUN ";:X=LM(AL) :A$=CHR$(13): 
GOSUB230:PRINTIDV," ( " ;: X= LM(T 2 ) 
: GOSUB230:PRINT#DV," ";:T2=PL(T2 
) : X=LM(T2) : Jl=l:Xl(Jl)=X:GOSUB22 
5:J=0•J2=0 
4405 T2=PL(T2) : I FT2<>N THENPRINT 
IDV :PRI NTI DV ,TAB(3) ;: Xl(J 2)=- 2 :X 
=LM(T2) : GOSUB44 10 : GOT04405ELSEPR 
INTIDV,")) "; : X=0:RETURN 
4410 IFX>4000THENPRINT #DV ,FP(X-4 
000) ;: RETURN 
4415 IFX= >N THENPRINT#DV,OB$(X - N 
) ; : RE TURN 
4420 "IFLM (X) =QU THENPRINT#DV , " 1 

" 

;: X= LM(PL( X)) : GOSUB225 : RETURN 
4425 J=J+l:Tl(J) =X :D=LM( X) :B=D-N 
:IFB=40 OR B=41 OR B=31THEN4445E 
LSEIFB <> 6 ANDB <> 9ANDB <> l0 ANDB <> l 
4ANDB <>20ANDB <> 21THENPRINT# DV,"( 
"; ELSE 4435 
4430 X=Tl( J) :X=LM( X) :GOSUB4410 : X 
=Tl(J) :J=J-l: X=PL(X) :I FX=N THENP 
RINT# DV," ) "; :RETURN ELSEJ=J+l:Tl 
(J)=X:PRINT #DV ," ";: GOT04430 
4435 Tl(J)=PL(Tl(J) ) :PRINTI DV,TA 
B ( Xl ( J2) +2) n ( n; : J2=J2+1: Xl ( J2) =P 
OS(0) : X=D:GOSUB4415:PRINT#DV 
4440 X=LM(Tl(J)) : PRINTIDV ,TAB(X l 
(J2)+2 ) ;:GOSUB44 10 :X=Tl (J) :J=J-1 
: X=PL( X) :IFX=N THENJ2=J2-l:PRINT 
IDV ,")";: RETURN ELSEPRINT#DV : J= J 
+l:Tl(J)=X:GOT04440 
4445 Tl (J)=PL(Tl(J )) :PRINTIDV ,TA 
B(Xl(J2)+2)"(";:J2=J2+l:Xl(J2)=P 
OS(0 ) : X=D: GOSUB4415 : PRINTI DV," " 
;:X=LM(Tl (J)) :GOSUB4410:PRINTI DV 
:Tl(J)=PL(Tl(J)) :GOT04440 
4447 E=0:LM(E)=LM(AL) : GOT025000 
4450 IFST (A) <> 2TH ENER=2 : GOT02500 
0ELSEA=A-l:IFST(A) >20 00THENER=4: 
GOT025000ELSEA=A-l:IFST(A) <N ORS 
T(A) >4000THENER=3:GOT025000ELSEJ 

=ST(A+l) :D=ST(A) :X=BS : Z=N 
4455 IFJ <>N THENIFLM(J)=D THENGO 
T04460ELSEZ=BS:BS=PL(BS) :LM(Z)=L 
M(J) ELSEIFZ=N THENX=N:RETURN EL 
SEPL(Z)=N:RETURN 
4460 J=PL(J) :GOT04455 
4500 PRINT:PRINT "; HIT ENTER TO 
BEGIN" ;:GOSUB90 : PRI NTIDV,FE, PE ,B 
S:FORJ=2TOFE:PRINTIDV,FP(J) : NEXT 
: FORJ=49TOPE:PRI NTIDV,OB$(J) :PRI 
NTIDV,PT(J) : NEXT:FORJ=lTOBS:PRIN 
TI DV,LM(J) ,PL(J) :NEXT:X=0: RETURN 
4600 PRINT:PRINT"; HIT ENTER TO 
BEGIN" ;:GOSUB90:INPUTIDV,FE,PE,B 
S:FORJ=2TOFE :INPUTIDV ,FP( J) :N EXT 
:FORJ=49TOPE:INPUTI DV,OB$(J) ,PT( 
J) :NEXT:FORJ=lTOBS:INPUTI DV, LM(J 
) ,PL(J) :NEXT:X=0:RETURN 
4650 X=0:A=A-l:IFPE >48THENPRINT: 
PRINT"; ";OB$ (PE) ;"DELETED FROM 

OB LIST";:PT(PE)=0:0B$(PE)="":P 
E=PE-1 
4655 RETURN 
4700 TT=LM(AL) : E=PL(AL) : AL= E 
4705 X=TT:GOSUB265:IFX< >N THENAL 
=E:GOSUB4800:GOT04705ELSERETURN 
47 50 TT=LM(AL) :E=PL( AL) :AL=E 
47 55 X=TT :GOSUB265 :I FX=N THENAL= 
E:GOSUB4800 : GOT04755ELSE RETURN 
4800 IFAL<>N THENX=LM(AL) :GOSUB2 
65 : AL=P L(AL ) :GOT04800 
4805 RETURN 
10000 FORJ=lTOF E:IFFP(J)=WW THEN 
10010 
10005 NEX T:FE:=FE +l:FP(FE)=WW: X= F 
E+ 4000: RETURN 
10010 X=J+400 0 : RETURN 
25 000 X=S T(A) : Jl=l:Xl(J)=X:IFA$ < 
>CHR$(13)THENPRI NT 
2500 1 A$ =C HR$ (13) : ON ER GOT02500 
2,25003 ,250 04 , 25005,25006,25007, 
2500 8 
25002 PR INT"; ";: X=LM(E) :GOSUB23 
0 : PRINT" INVAL ID FUNCTION NAME "; 
:GOT025050 
25003 PRINT" ; IMP ROP ER NUMBER OF 

ARGUMENTS TO SUBR OR NSUBR" ;: GO 
T025050 
25004 PRINT"; ";: GOSUB225 : PRINT" 

INVALID ATOM ";: GOT025050 
25005 PRINT" ; ";:GOSUB225 : PRINT " 

INVALID LI ST "; :GOT025050 
25006 PRINT"; ";: GOSUB230:PRINT " 

INVALID NUMBER ";: GOT025050 
25007 PR I NT "; ";: X=V : GOSUB230:PR 
INT" UNBOUND ATOM" ;:GOT025050 
25008 PRINT"; DIVISION BY ZERO " ; 
: GOT02505 0 
25050 X=0:GOT030 
30000 ON (R-6000- 9)GOT03 0005, 3004 
0 
30005 PRINT : DV$="PTSD" : INPUT"SCR 
EEN ,PRI NTER ,DI SK OR TAPE (S , 
P,D,T)";Y l $ : Y$=LEFT$ (Yl $ ,l) :FD=I 
NSTR(DV$ , Y$) :IF FD=0 THENRETU RNE 
LS EDV=FD - 3:0PEN"O",IDV,"LISPFILE 
":GOSUB4500:DV=0:CLOSE:RETURN 
30040 PRINT:DV$="T"+CHR$(0)+"D": 
I NPU T"TAPE OR DI SK (T , D)";Yl$:Y$ 
=LEFT$(Yl$,l) :FD=INSTR(DV$,Y$) :I 
F FD=0 THEN RETURNELSEDV=FD-2 : 0PE 
N" I", IDV , "LI SPF IL E" :GOSUB4600 :DV 
=0 : CLOSE :RETURN 
30100 PRINT:INPUT"DEVICE I (0,-2 
)";DV:IFDV <>0 AND DV<>- 2 THEN 30 
100 ELSE GOSUB4399:DV=0:RETURN 
50000 DATA NIL,3000,T,3001,SETQ, 
6003 , EQ,5012 , CAR , 5001,CDR,5002,C 
OND,6004 ,DEFUN,6005,ATOM,5011,LI 
ST,5013,APPEND,5020,ADD,500 5 ,SUB 
,5006,MUL,5009,CONS,500 3 ,NUMBERP 
, 50 15 , GREATERP ,5 016,LESSP,5017 , E 
VAL,5007 
5000 1 DATA PRINTF,6009, AND,6007, 
OR,6008,DELETE ,5021,SET,5004,DIV 
, 5010,NOT,5014,POWER,5019,PRINT, 
5008,PATOM , 5018, READ ,6002, QUOTE, 
6001,LAMBDA,6006,NLAMBDA,6006,SA 
VE,6010,LOAD,6011,RPAREN,3044,LP 
AREN , 3043,QT ,3045, CR , 3046 
50002 DATA SP,3047,DOWHILE,6013, 
DOUNTIL,6014, %,6012, ( ,0,) , 0,' ,0, 
CR,0," ",0,FREE,4001 

END 
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PERRY COMPUTERS 

CALL TOLL FREE 1-800-248-3823 

TRS·80 COMPUTERSt-\ • ~~·••roHOO ~ 

COLOR COMPUTERS .,., ,';;",.:', 
('6.J003 6'11Colcw~e< S 39900 S l'1500 
26-J026 1611COlo<•INon f•lrnOed&S< S ?l9~ s i.900 
2'6·J027 1&K Colo<ll E•l~Suic S 31995 S 2 1000 
26 · J0220 D<"'e COlorComou1i~ $ 399 95 S 310 00 
26<)023 12 3 Coior0."'M S 27995 S 23000 
"6- l02900r,.e CoiolCo'noo.i!e<U S 39995 S 31000 
16-:MmiColo<~ S •9 95 s d!>O 
l'f..:lOJOOS-9 WmEO.ID' 4nelT'Ck• S 6'J95 S 59!>0 
<'&)00!..IO'j'StlC\s!P••l S 2• 95 S 2100 

MODEL 4 COMPUTERS 
PfHCE PRICE '"' 

26t067 Mooeu16KComp.,1tr $99900 $ 68500 
16-t068 o,looet , Solll 10rn;e~1t< $169'.IOO $1.IOOOO 
2'6·1069 lob)l'l ' Soilll0n.tComoutt< $199'JOO $1$1J.HIO 
x. 1 1nSo111~r ·­ $ 1•900 $ 12500 
;-s.111100<iveMoOet • Cotnputtr S6'900 SS!.000 
2'6·1163 10.....tMo<lel'Coonou:t< s moo s zo:.oo 
2'6·11XIS M1!9 HilrdOm-eP<wn;ary $199900 $168000 
7'6 llJ1!> MeoJ HMa0r"tSeconcw) $119900 $1!><1 900 
x.11n 1.1ooe"310 '-looeUV0c1- $ 79900 $ 67500 

RADIO SHACK PRINTERS 
2612500V.-P , 100~,~Plon:e< 

;>6 l~ OW'!i0000t~r11Pt.nlt1 
26 -1~0MP 1 000o1~11t1Prwut< 
i'S-l~OMP<'OOOo! MiUllPr""" 

2'6 · 11550MP110Dol ~!n o Ptlf'lltr 
16-1 "560MPl!0000t Miirn Pt.,te< 
2'6·1?57 0Wf'l!OD...,,1Wllttlf'lon!e< 
;-s.1 153 0W ~tiars1Wl'ltt!Pront., 
2'6·1'61 DMP4200o! Maun 1'rnle< 

llST OUR 

PR IC E PRICE 


simoo s 110000 

s 1moo s 110000 

S l9900 S JOOOO 

s &9900 s 51500 

' '9900 ' ' 0000 

St99500 S16(X)OO 
s moo s 660oo 
simoo s160000 
s moo S8!rOOO 

MODEL 100 COMPUTE?: ; , ,°,;, 
?6·3"01'11Mooe!IOOCO'T'OU!e< S 19900 S 6:.::100 
15.3a0no :MoOe1IOOComi>ulr< S 99'JOO $ 79000 
26·J"Oo.CAQ~plQI S 595 S 500 
26·380SAccoosTocCO<Jple• S )995 S J.4 00 
?6· 38168KMemory E opan~ S 11 995 S 9500 
26 ·UOOP1.,te<C-lfllt S ll95 S 1? 10 
2'6 · tl10Mo0emC•~ J •9% S •100 
?6 · 3809S.~i.,. S l 995 S • BO 
2'6· 118l!U1Coof~_. S 9995 S 5500 

MODEL 12 & 16 COMPUTERS LIST OUR 
PRIC E PRICE 

]6.4(l0.1~1 126Ql(l0r"fComp.,lt< $319900 mTsoo 
]6..&()0!,~125()1(20....• Comoo.o~ $.399900 11 1~00 

16-64'.>G'Moae!l&82S61\10r...,~ s.imoo s.iooooo 
?(;(i(lO')MQdel 168~ 10r~Comp..fe'f S5191!00 So!StOOO 
"6·fi006t.loaet168~111~t.O'°"""'ieo S699900 S~OO 
26·6010!.loOel1 2 1oModel16Upgt- $U9900 $ 121500 
16 ' 1 ~ 1~ MrljHllrdOm-ePntn,iry sm!ioo smooo 
7'6 ·' 1!>31 l MrljH.l•d0r<>f5«cnw) s1moo s1moo 

~I 

PRINTERS, SOFTWARE & ACCESSORIES 
Egsonf'lnto<~ S CAll 
~i.PMlt<S S CAll 
GerMlo IO~Prll'ltt< S JOOOO 
(jernn15PM1t< S '6!100 
C H011ft510 PM!t< S '0000 
CllOl>l5!r0 Prr11e< $ 61000 
c"oi.riot0w.. simoo 
Cllol1F1055cps $160000 
H•~H~ s CAl.l 
..IJIR.tl)o..) Sfwc• Sol'I" '°' 15-. 0fF 

Wena-e t>een.,. 1neCom1>Ut11rllus1nflSSfOfove15yea•s Coml)lflle 11n11 ol comp1<1ur .icces"'11•flS 
Ol.r1GoaJ1s10sa1111)r)'OUl"9Ctt''°"1t'' PleaM ...rneorca11 
l517t 62S· •1 6 1 fOf l<ffO'OCfll.SI P1eue c .. Hlorcu11•nt poces 

PERRY COMPUTERS 
~ 111 11tJ,r.1 11N!llll1n,1 r.1N<,,T l'lllllVMlll!ll ~AfiQN l 
1--=~-~ l~~~(5~!t6~5-4161 
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WANTED! 
Young men and women seeking adven­
ture, excitement and thrill-a-minute ac­
tion . No experience necessary-just you 
and your Color Computer. See below: 

FOR THE 32K THRILLSEEKER 
ZAXXON , Disk or Cass. 
PROTECTOR II , Cass. 
DESERT PATROL, Cass. 
ICEMASTER, Cass. 

FOODWAR, Cass. 
WACKY FOOD, Cass. 

CASHMAN, Cass. 
CHOPPER STRIKE, Cass. 

DataSoft $29.95 
Synapse $29.95 
Arcade Anim. $21 .95 
Arcade Anim . $21.95 
Arcade Anim. $22.95 
Arcade Anim. $19.95 
Comp. Shack $24.95 
Comp. Shack $24.95 

LOTS OF PLAY FOR 16K 
MOONSHUTTLE, Cass. DataSoft $26.95 
SHAMUS, Cass. Synapse $29.95 
FROG TREK, Cass. Oelrich $14.95 
3-D TIC-TAC-TOE, Cass. Oelrich $16.95 

Interested appllcants send check or m/o to: 

OELRICH PUBLICATIONS 
4040 N. NASHVILLE 
CHICAGO, IL 60634 

Culur- Cumputer- Suftwar-e 


SUPER SLEUTH DISASSEMBLER 
(specify fo r 680X/6502 
or for Z80/8080/ 5) 
Object-On ly Version (660x/ 6502) 

For Color FLEX or OS/9 
CoCo Sleulh 

CROSS-ASSEMBLERS 
(specify for 6800 / 1,6805. 
6502,Z80, or 8080/51 

DEBUGGING SIMULATORS 
(spec ify for 6805 or 6502) 

6502-T0-6809 ASSEMBLER XLATOR 

6800-9 & 6809 PIC XLATORS 

Each $99-FLEX 
S101-0S/ 9 

$50.00 

$49.00 
Each $50-FLEX 

$55-0S/9 

Each $75-FLEX 
$100-0S/9 

$75-FLEX 
$85-0S/9 

Both $50-FLEX 
$75-0S/9 

FULL SCREEN TSC XBASIC PROGRAMS FOR FLEX 
(with lull cursor con tro l) 

MAILING LIST $100 
INVENTORY/MRP $100 
TABULA RASA SPREADSHEET $100 

5.25" DSDD SOFT-SECTORED DISKETTES Sl .50 each in 50's 
(with hub ring s, Tyvek jacke ts. write- pro tec t tabs, labe ls) 

Computer Systems Consultants, Inc. 
1454 Latta Lane 

Conyers, Georgia 30207 
404-4.83-1717/4570 

Programs In source on 5"/8" disk. 

Detailed printed manuals provided. 


Call for catalog or dealer information_ 

VI SA and MASTERCARD accepted. US Funds Only. 


Add 5% Shipping. 

Add $4.00 per 50 Diskettes for Shipping. 


.,.-223 
.. FLEX is a trademark ol Technica l Systems Consullanl s 

.. OS/9 is a trademark of Mic roware 

TRS-80+ MOD I, Ill, COCO, Tl99/4a 

TIMEX 1000, OSBORNE, others 


GOLD PLUG - 80 

Eliminate disk reboots and data loss due to oxi­
dized contacts at the card edge connectors. 
GOLD PLUG 80 solders to the board edge con ­
nector. Use your existing cables. (if gold plated) 

~~ 
~&....~ 

old Plug-80 

11111111111111111111 
COCO Disk Module (2) 
Ground tab extensions 
Disk Drives (all R.S.) 
Gold Disk Cable 2 Drive 
Four Drive Cable 

USA shipping $1.45 
Foreign $7. Don't wait any longer 

Available at your favori te dealer or order direct from 

E.A.P.CO. VISA 
P.O. BOX 14 ­

KELLER, TEXAS 76248 • ­

INCL 

$7.95 
29.95 
39.95 

Can/Mex $4. 
TEXAS 5% TAX 

(817) 498-4242 MC/VISACredit card orders, call: 800-621-0105 
(In Illinois: 312-545-9286) + trademark Tandy Corp .,.-216 
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PRO-COLOR-FILE 

*ENHANCED* 
 .-35 

PRO-COLOR-FILE has become one of the most respected data­
base programs ever developed for the Color Computer. Whether 
it's for home or business, PRO-COLOR-FILE lets you design your 
own sophisticated database tailored to your needs. 

60 DATA FIELDS available for each record to store informat ion 
1020 BYTES for each record can be used if needed 
1 - 4 DISK DRIVES can be used to maximize storage capacity 
4 COLOR DATA ENTRY screens can be custom designed 
28 	MATH EQUATIONS can be setup to perform calculations 
POST ACCOUNTS routine performs calculations on an entire file 
DUPLICATE RECORDS or FIELDS from previous entries 
SORT ENTIRE FILE on 3 fields at one time 
SORT ANY SIZE FILE whether it's 200 or 2000 records 
SELECT SUB-SETS of file for sorting or reporti ng 
SCAN FILES alphabetical by any field 
SUMMARIZE FILES to find totals, averages, low and hi values 
8 REPORT FORMATS for obtaining hard or soft copy reports 
6 LABEL FORMATS for 1 to 10 across labels & 1to30 lines/labe l 
PASSWORD PROTECTION for limited access to data and reports 

PRO-COLOR-FILE was so well received that over 70% of t he 
owners of the original version ordered the PRO-COLOR-FI LE 
*ENHANCED* upgrade in the first 2 weeks of its introduction . 
Find out for v'ourself why people in almost every state, Canada, 
South America, and even the Far East and Europe have turned to 
PRO-COLOR-FILE * ENHANCED* for their information manage­
ment needs. 

PRO-COLOR-FILE *ENHANCED* $79.95 
See your local d ealer or send check or money order to : 
DERRINGER SOFTWARE, INC., P.O. Box 5300, Florence, 
South Carolina 29502. Visa/MC customers call (803)665-5676 
Add $3.50 S&H Available on AMDISK (Add $5.00) . 
S.C. residents add required sales tax. 

I HAVE SOMETHING 

TO SAY! 


For as little os 46 cenrs a program you can 
enjoy greot games lil<e FROGJUMP. FRENZY. CATERPILLAR 
CAVE. SHOOTIN GALLERY, and great adventures. Use 
powerful home management programs such as 
BUDGET. STOCK MARKET. BARTENDER, TINY CALC, and 
COST OF LIVING. Also. enjoy the use of powerful pro­
gramming utilities such as COCO MONITOR, GRAPHIC 
SCREEN PRINT. RAM TEST. HIGH RESOLUTION TEXT. and 
SINGLE DISK COPY. Increase your knowledge with educa­
tional p rograms such as BASIC SPEED UP TUTORIAL. FLASH 
CARD. TRIGONOMETRY TUTOR. and our 8 PART SERIES 
ON MACHINE LANGUAGE. 

*** Many programs use machine language! *** 

~ 
Every monrh you wi ll receive a cos­
serre rope with 10 ready to run docu­

. menred programs. 

16K Extended Required 

ORDERS SENT SAME DAY! 

FIRST CLASS SHIPPING! 


Oock ls.sues Available from 

July, 1982. 


Co ll or write for our free catalog. 


Dealer Inquiries Invited. 


lll'El.COMrol .-236 ----------------------------------------r-----------------­* * **FREE PROGRAMS * * * * ~ I~~ OUAW I '
0

"" 
FOi\ EACH on.om OF 20 01\ MORE TAP£5 YOU Will RECEIVE c.20

. 'i-1•m11 
•5SCl\EWSH£LL • T&DCompurerProducrs I trK" JI I 
• FR££LA0El5 P.O. Oox256-C ,..,...., 0, ___ _ z _*H\1\01\ Fl\££ TAP£ Holland. Ml 4Q<123 Oed11Cord --~ <>o _
• IMMEDIATESHIPPING (6 16)JQ6-7577 

PRICES 

1 YR ( 12 ISSUES) . $55.00 

6 MO ( 6 ISSUES) $30. 00 

SINGLE COPIES $ 6.00 


Ml(ftlGAN l\BIDENfS ADD 4 'X. TO ooorn 
0 VEM£A.5 ADO ~10 00 TO ~MCIUAAON 

ANO i I 00 10 !llNGLE COPIU 

PEMOHA.1. CHECIU 

From the Creators of Rainbow Writer . .. 

RAINBOW 	 SUPER 

SCREEN MACHINE 
The Rolls Royce ot oraphics/texl screen enhancers 

- more lealures lhan all othen; combined! 

• 	 Add lhese lealurn 10 your computer/pr~rem : 
ML extension of Buie loads on top ol 16, 32. or 
6-tK machines 10 enable easy mix.lure ol h i- res 
graphics and 1ut in your programs. Dense text 
or luge lenering tor children, visually impaired 
or VCR t itle screens wilh no programming! 

• 	 User definable 22'4 character set featu ring 
tower cue descenders, Greek, cars, tanks , 
p l anes , elc ., comp lelely in terlaced wilh ell 
koys, commands, and PMODES. 12 sizes (most 
colored) from 16x8 IO &h24. 

• 2 	distinct characler sets automatically switch 
tor sharpest lellering featuring underline, sub· 
scripl , superscr1p l , reverse video. top and 
bottom scroll protect. double width, co lo red 
characlers in PMODE • . and help screen . 

• 	 Simple 2-letter abbrevialed commands in side 
your program or con lrol key entry lrom key­
board. even during program execulion! 

• 	 Includes demo program , character generator 
prog ram and manual. t6K Exl Basic reQu1ted • 
32K recommended. $29.95 Tape, $32.95 Disk. 

r~----------~~-=::-.::.::::..-..:..-..::.=-..:-------------1 
I ~'!::..=:-:;_~~~ ::-::;:: 
I - .....:_S lil UtMT- W"<Ml -- ,..~,....."_________ 

I COt9flC'TIC)tC S..pe< S w '44 H Cui J..o" 0<1• __ C1T'I" I 
I SOfTWARE .._... ~ STATt I
I RAINBOW CONNECTION -....... _..,.... - "s-. '-• __ I 
I SOFTWARE v..... ~c1.-:1 ,... -- ...._...~...._... . ,,,,,,..., 1 
I~':::~~ 8 Eoo__ :-'~~UIMoG I ? 'I~ I
I 507·21&-4-424 v" 78 TOTAl -- ntE AAN!K)W ·~ j Liii!i.:.I I 

·---------------------------------------~ 

~,1?.,9 r 
':-Mlware 

Holy Moses! 
and other bible heroes will 


lead you through our great new 


Bible Stories 

~n 

$19.95 , Tape Adventure 
$24.95 , Disk 
l 6K ECB required. 

• 	 A first adventure game fo r the 
young chi ld and his family 

• 	 Famil iar Bible stori es 
• 	 High resolution graphics 
• 	 Grear sound effects 
• 	 The one adventure game you can 

play over and over again 

.,,-144 

SUGAR SOFTWARE 
2153 Leah Lane 

Reynoldsburg, Ohio 43068 
(614) 861-0565 

A complete catalog of other sweet Sugar Software products is aYailablc. 

SCREEN MACHINE 
Revolutionary - heralded aa lhe mosl uselul, 

powertul and versalile 1 1a1e-of·lh~•r1 utility evar 
developed tor l he Color Comput•r! 

• All ot l he leelures ol Scrffn Machine end more: 

• 	 Variable SMOOTH Scroll !or proleu1onal dis­
plays. listings, business use. 

• variable volume Key Click (lectile feedback) . 

• 	 EDTASM+ command lor inslenl compalibi lity 
wil h A.S. editor-assembler car1ridge. providing 
&.tx2'4 display. 

• 	 Superpalch• commend lor lnslenl compat ibili1y 
wit h disk EDT ASM. 

• True Break key disable end recognition. 

• 	 10 User Delinab le commands used to act ivate 
your specia l drivers or sub rou1ine. 

• 	 Dynamic Scrttn Dump comman d !or use with 
Custom Sollwue. Engineering's Graphic Screen 
Pt1nl program tor simple printe r -snapshols'" ot 
you r screen even during program execulion! 

• 	 The new slandard - Upgradeabla at any time 
from previous Rainbow·Writer or Screen Machine 
purchase . Return old pr~ram, manual, plus cost 
d illerence and $7.00 shipping and h1ndling. 

• S~per Screen Machine $44 .95 Cass • $<t7 .95 Disk 

Ea~ 

Add S 1.00 per tape for postage 

~:~'.iCbgt1~~~a~es;:_ 
come . C IS orders .EMAIL 10 
70405. 1374. Dealer inquiries in­
vited. 
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I had been using my MX-80FT with 
the CoCo for over a year when I 

heard that Epson was coming out with a 
new model, the FX-80. Since most of 
my CoCo's on-line time is spent word 
processing, I wanted a truly correspon­
dence-quality dot-matrix printer with­
out the slowness of the daisy wheel. The 
Epson FX-80 was my answer. 

The FX-80 has two correspondence 
modes in addition to emphasized font. 
Both automatically print in an em­
phasized mode that fills the spaces be­
tween dots so effectively they are barely 
noticeable. 

The first correspondence mode is the 
elite with 12 characters-per-inch (cpi) 
like the popular typewriter style. 
Though the spacing is correct, elite 

System Requirements 

16KRAM 

Extended Color Basic 

Epson FX-80 Printer 
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Produce correspondence­
quality print when you 
team your CoCo with the 
new Epson FX-80 printer. 

looks more like enlarged, compressed 
font than typewriter printing. The pro­
portional mode, though still IO cpi, is 
typewriter quality, and here is how it 
works. 

A typical margin setting for one of 
the more advanced word processors 
such as the Telewriter 64 might be left 
margin= IO, characters= 60, and right 
margin= IO, in standard IO cpi font. 
Each character you type is assigned a 
uniform, predetermined space on the 
page. Because letter size differs, the 
print tends to look drawn-out and pica­
like. 

In the proportional mode, the printer 
knows exactly how much space each 
character occupies and closes in the line 
accordingly. Print quality depends on 
the percentage of narrow and wide let­

ters per line, and, on the average, a 
60-character line prints four to six fewer 
characters than a nonproportional, 
10-cpi font, or about 11 cpi. This is simi­
lar to elite spacing, but with a much more 
appealing shape than the elite font. The 
result is typewriter quality from a dot­
matrix printer. 

If your word processor doesn't sup­
port proportional printing, you have a 
minor problem. For example, when you 
set your character width to 60 charac­
ters, the word processor puts as many 
words as possible before carriage-return 
and line-feed commands move it to the 
next line. Since the FX-80 moves nar­
row characters closer together, you end 
up four to six spaces short at the end of 
a line. 

To correct this, change your char­
acters-per-line instructions from 60 to 
65 and hyphenate appropriately when 
you proofread. If an occasional line 
is too long, imbed a new characters­
per-line instruction for a single line. 
The improved quality is worth the 
inconvenience. 

Among its many convenient features, 



the FX-80 has a hinged, removable 
noise shield and a built-in tractor drive 
that leaves the top and sides of the print­
er free from unnecessary hardware. To 
save you time, printing speed is twice 
that of the MX-80 in both correspon­
dence modes, and there are 63 different 
character fonts to choose from. If you 
aren't satisfied with these, you can 
create your own from the FX-80's 2K 
memory with a simple command. 

The FX-80's memory buffer makes a 
real difference in printing speed because 
the CoCo continuously sends data, 
stopping only for carriage-return/line­
feed commands. If you notice an error 
in copy, you can edit it before the print ­
er is finished since the CoCo is released 
when it dumps its memory into the 
printer buffer. 

Any software that supports the MX­
80 also works with the FX-80 since 
ASCII codes for both printers are the 
same. I suggest you order the Gold 
Eagle (Model 8155) 4K serial interface. 
As for cost, the FX-80 is only slightly 
more than an MX-80FT. 

You can save even more if you don't 
buy a cable. With about $10 worth of 
parts and five minutes of your time, you 
can do the following. From your local 
Radio Shack store, buy a model #26­
3020 cable (four-pin DIN to four-pin 
DIN) ($4.95), a male DB-25 connector 
model #276-1547 ($2.99), and a model 
#276-1549 hood ($2.19), for a total cost 
of $10.13. If you need a reference, look 
on page 123 of your 1983 Radio Shack 
catalog. 

Cut off one end of the cable, leaving 
about three inches in case you want to 
use the connector for something else in 
the future. Choose a low-wattage sol­
dering pencil. Put the connector in a 
vise and carefully solder the wires ac­
cording to Table 1. It takes just a few 
seconds to solder the wires to their asso­
ciated pins with a properly tinned iron. 

Now you're ready to install the Gold 
Eagle serial interface. Lift off the sound 
shield to expose the front screws and 
remove the four screws. Pull off the 
paper-feed knob. Gently remove the 
top cover and put it beside the FX-80 
being careful of the wires that are still 
attached. 

Cable DB-25 Four-Pin DIN 

Red wire Pin 7 3 Signal gnd 
White wire Pin 3 4 Serial data out 
Green wire Pin 20 2 Status 
Yellow wire Not used I Not used 

Table I. Soldering Sequence For FX-80 Cable 

Standing in front of the FX-80, iden­
tify the connector in the right third of 
the circuit board. This is where the Gold 
Eagle plugs in. Look closely before 
pressing down, making sure all the pins 
on the Gold Eagle line up with their 
mates on the Epson board. 

Gently work it down using reason­
able pressure. Then, carefully but snug­
ly tighten the four screws, securing the 
Gold Eagle to the mounting studs. 

Now, identify the screw labeled FG 
on the FX-80's board. It is just to the 
left of the far left corner of the Gold 
Eagle circuit board. Strip a 1Vz -inch 
piece of wire (18-gauge or smaller) and 
loop it under the FG screw. Solder the 
other end to the lug labeled FG on the 
Gold Eagle, located within an inch of 
the FG screw. The Gold Eagle will not 
work without this ground wire. 

To option the Gold Eagle, carefully 
install the jumpers that come with it on 
the following lugs: 12, 111, 113, 117, 
118, and 119. No other lugs should be 
jumpered. If you're going to use other 
than 600-baud then you must use one of 
the other lugs from JI through 16 in 
place of 12 (see page 4 in your Gold 
Eagle instruction book) . To be sure you 
get them right use a thin pair of long­
nosed pliers or surgical clips to install, 

remove, or change the jumpers. There 
will be some spares in case you make a 
mistake. 

You will notice that the FX-80's 
cover does not accept the DB-25 con­
nector. Close examination, however, 
reveals a door that snaps out leaving ad ­
equate room for it. Connect the cable to 
the RS-232 serial output connector on 
the back of your CoCo and try it. If it 
doesn't work, check your connections, 
options on the Gold Eagle board, and 
your ground connection. 

The following menu-driven, easy-to­
use program lets you access the full capa­
bilities of your new FX-80. You can 
combine fonts by combining menu 
choices. For example, double width, 
double strike would be 25, enter. I have 
not incorporated all 63 fonts, but you 
will find just about everything you will 
ever use. Undoubtedly the margin and 
skip-over-perforation modes will be the 
most popular. With your CoCo and 
your new FX-80 you'll produce true 
correspondence-quality print.• 

Address correspondence to Steve 
Eichman, P . 0. Box 752, Stockton, CA 
95201. 

Program Listing . FX-80 Print Commands. 

10 CLS:SOUND 100,l 

20 PRINT @2 30, "FX-80 PRINT COMMA 

NOS" 

30 GOSUB 500 

40 CLS: PRINT @l0,"**** MENU**** " 

50 PRINT @67 , "l CHG SPACING TO 7 

/7 2 INCH" 

60 PRINT TAB(3) "2 DOUBLE WIDTH" 

70 PRINT TAB(3) " 3 CONDENCED " 

80 PRINT TAB (3) "4 EMPHASIZED" 

90 PRINT TAB(3) "5 DOUBLE STRIKE
. 
100 PR I NT TAB(3)"6 ELETE 

110 PRINT TAB(3)"7 PROPORTIONAL 

120 PRINT TAB(3) " 8 SET MARGINS " 

130 PRINT TAB(3) "9 SET BAUD RAT 

E" 

140 PRINT TAB(2) "1 0 DIRECT TO P 

RINTER" 

150 PRINT TAB(2) "11 CANCEL ALL 

COMMANDS " 

160 PRINT TAB(2) "1 2 TEST SENTEN 

SE" 

170 PRINT TAB(2) "13 ITAL I CS" 

1 80 INPUT M 
19 0 CLS 
200 IF M=l GOSUB 1 000 
21 0 IF M=2 GOSUB 2000 
220 IF M=3 GOSUB 3000 
230 IF M=4 GOSUB 4000 
240 IF M=5 GOSUB 5000 
250 IF M=6 GOSUB 6000 
260 I F M=7 GOSUB 7000 
270 IF M=8 GOSUB 8000 
280 IF M=9 GOSUB 9000 
290 IF M=l0GOS UB 10000 
300 IF M=llGOSUB 11000 
31 0 IF M=l2GOS UB 12000 
31 5 IF M=l3GOSUB 13000 
320 IF M=23 OR M=32 THEN 
3000 
322 I F M=24 OR M=42 THEN 

GOSUB 2 


GOSUB 1 


4000 
324 I F M=2 5 OR M= 52 THEN GOSUB 1 
4100 
328 I F M=245 OR M=542 OR M=254 0 
R M=425 THEN GOSUB 14 200 
330 IF M=235 OR M=532 OR M=352 

THEN GOSUB 34000 
332 IF M=26 OR M=62 THEN GOS UB 1 
4300 
334 IF M=36 OR M=63 THEN GOSUB l 
4400 
336 I F M=256 OR M=652 OR M=562 0 
R M=625 THEN GOSUB 1 5000 
340 IF M=34 OR M=43 THEN GOSUB 
34000 
342 IF M=23 13 OR M=3213 THEN GOS 
UB 18500 
345 IF M=35 OR M=53 THEN GOSUB 3 
5000 
350 IF M=345 OR M=543 OR M=435 
OR M=534 THEN GOSUB 34000 
352 IF M=45 OR M=54 THEN GOSUB 1 
6000 
360 IF M=65 OR M=56 THEN GOSUB 
6400 
362 IF M=356 OR M=653 OR M=536 0 
R M=365 THEN GOSUB 15200 
370 I F M= 413 OR M=l34 THE N GOS 
UB 18600 
375 IF M=l354 OR M=4513 OR M=l 
345 OR M=5413 THEN GOSUB 16000 
377 IF M=2413 OR M=l342 THEN GOS 
UB 19100 
380 IF M=313 OR M=l33 OR M=331 
THEN GOSUB 17000 
385 IF M=213 OR M=312 THEN GOSUB 

1800 0 
390 IF M=613 OR M=l36 THEN GOSU 
B 19000 
400 GOTO 40 
500 FOR X=lTO 500 : NEXT X:RETURN 

Listing cominued 
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Listing continued 

600 FOR X=lT02000:NEXT X 
610 RETURN 
700 FOR X=lT0250:NEXT X 
710 RETURN 
1000 PRINT @227, "LINE SPACING 7 
/72 INCH" 
1010 GOSUB 500 
1020 PRINT#-2,CHR$(27) CHR$(1) 
1030 RETURN 
2000 CLS: PRINT @235, "DOUBLE WI 
DTH" 
2010 GOSUB 500 
2020 PRINT#-2, CHR$(27) CHR$(87) 
CHR$(1) 

2030 RETURN 
2040 REM 
2050 REM 
3000 CLS: PRINT @232, "COMPRESSE 
D MODE" 
3010 GOSUB 500 
3020 PRINT#-2, CHR$(27) CHR$(15) 
3030 RETURN 
4000 CLS: PRINT @232, "EMPHASIZE 
D MODE" 
4010 GOSUB 500 
4020 PRINT#-2 , CHR$(27) CHR$(69) 
4030 RETURN 
5000 PRINT @235 , "DOUBLE STRIKE" 
5010 GOSUB 500 
5020 PRINT#-2, CHR$(27) CHR$(71) 
5030 RETURN 
6000 CLS: PRINT @235, "ELETE MOD 
E" 
6010 GOSUB 500 
6020 PRINT#-2, CHR$(27) CHR$(77) 
6030 RETURN 
6400 CLS: PRINT @ 230, "DBL STRI 
KE ELETE" 
6410 GOSUB 500 
6420 PRINT#-2, CHR$(27) CHR$(71) 

CHR$(27) CHR$(77) 
6430 RETURN 
7000 CLS: PRINT @231, "PROPORTIO 
NAL MODE" 
7010 GOSUB 500 
7020 PRINT#-2, CHR$(27) CHR$(112 
) CHR$(1) 
7030 RETURN 
8000 CLS: PRINT @234 , "SET MARGI 
NS" 
8010 GO SUB 500 
801 5 CLS 
8020 PRINT @42 ,"****MENU****'' 
8030 PRINT @102, "1 RIG HT MARGIN 

8040 PRINT TAB(6) "2 LEFT MARGIN 

8050 PRINT TAB(6) "3 FORM LENGTH 

8060 PRINT TAB(6) "4 SKIP PERPER 
AT ION" 
8065 PRINT TAB(6) "5 RETURN TO M 
AIN MENU" 
8070 INPUT R 
8080 ON R GOSUB 8500,8600,8700,8 
800,8900 
8090 GOTO 8020 
8500 CLS:PRINT @73, "SET RIGHT M 
ARGIN" 
8505 PRINT @ 128, STRING$(32,"*" 
) 
8510 PRINT@l60, "THE VALUE TO IN 
PUT HERE IS EQUAL TO 80 LESS TH 
E DESIRED RIGHT MARGIN. I.E. RI 
GHT MARGIN OF 10=INPUT OF 70. BE 

SURE TO SET YOUR LEFT MARGIN W 
ITH THE PREVIOUS MENU. <PRESS EN 
TER TO CONTINUE>" 
85 14 PRINT@352, STRING$(32,"*") 
85 15 INPUT Z:CLS 
8518 PRINT@l37, "INPUT VALUE" 
8520 INPUT S 
8530 PRINT#-2, CHR$(27) CHR$(81) 

CHR$(S) 
8540 RETURN 
8600 CLS: PRINT @73, "SET LEFT 
MARGIN" 
8610 PRINT @137, "INPUT VALUE: " 
8620 INPUT T 
8630 PRINT#-2, CHR$(27) CHR$(108 
) CHR$(T) 
8640 RETURN 
8700 CLS: PRINT @75, "FORM LENGT 

H" 

8710 PRINT @139 , "INPUT VALUE: " 

8720 INPUT U 

8740 PRINT#-2, CHR$(27) CHR$(67) 

CHR$(U) ' 

8750 RETURN 
8800 CLS : PRINT @72, "SKIP PERFO 
RATION" 
8810 PRINT @136, "INPUT VALUE: " 
8820 INPUT V 
8830 PRINT#-2, CHR$(27) CHR$(78) 

CHR$(V) 
8840 RETURN 
8860 REM 
8870 REM 
8900 GOTO 40 
9000 CLS: PRINT @10, "****BAUD R 
ATE****" 
9010 PRINT @77, "l 120" 

9020 PRINT TAB(l3) "2 300" 

9030 PRINT TAB(l3) "3 600" 

9040 PRINT TAB(l3) "4 1200" 

9050 PRINT TAB(l3) "5 2400" 

9060 PRINT TAB(l3) "6 9600" 

9070 INPUT C 

9080 IF C=l THEN POKE 149,l:POKE 

150,202 

9090 IF C=2 THEN POKE 149,0:POKE 
150 ,ll8 
9100 IF C=3 THEN POKE 149,0:POKE 
150,87 
9110 IF C=4 THEN POKE 149,0 POKE 
150,41 
9120 IF C=5 THEN POKE l49,0:POKE 
150,18 
9130 IF C=6 THEN POKE l49,0:POKE 
150,1 
9140 RETURN 
10000 CLS: PRINT @231, "DIRECT T 
0 PRINTER" 
10100 GOSUB 500 
10200 POKE 360,162 
10210 POKE 361,191 
10410 REM 
11000 PRINT @231, "CANCEL ALL CO 
MMANDS" 
lll00 GOSUB 500 
11200 PRINT# - 2, CHR$(18) CHR$(20 
) CHR$(27) CHR$(70) CHR$(27) CHR 
$(72) CHR$(27) CHR$(53) CHR$(27) 
CHR$ (45) CHR$(0) CHR$ (27) CHR$(8 
4) 
11300 PRINT#-2, CHR$(27) CHR$(87 
) CHR$(0) CHR$(27) CHR$(33 )CHR $( 
0) CHR$(27) CHR$(112) CHR$(0) CH 
R$(27) CHR$(78) CHR$(0) CHR$(27) 
CHR$(108) CHR$(0) CHR$(27) CHR$ 

(67) CHR$(66) CHR$(27) CHR$(81) 
CHR$(80) 
11400 POKE 360,130 : POKE 361,115 
ll498 RETURN 
12000 PRINT #-2 ," The Quick Brow 
n Fox Jumped Over The Lazy Dog's 

Back 1234567890 :- !#$%&'()*=" 
12040 PRINT@235,"PRINTING" 
12042 GOSUB700 
120 50 RETURN 
13000 PRINT @237 , "ITALICS" 
13100 GOSUB 500 
13200 PRINT# - 2 , CHR$(27) CHR$(52 
) 
13300 RETURN 
14000 CLS: PRINT @22 8, "DBL WIDTH 

EMPHASIZED" 
14010 GOSUB 500 
140 20 PRINT #-2, CHR$(27) CHR$(8 
7) CHR$(1) CHR$(27) CHR$(69) 
14030 RETURN 
14100 PRINT@ 228, "DBL WIDTH/DBL 

STRIKE" 
14ll0 GOSUB 500 
141 20 PRINT #-2 , CHR $ (27) CHR$(8 
7) CHR$(1) CHR$(27) CHR$(71 ) 
14130 RETURN 
14 200 CLS: PRINT @228 , "DBL WIDT 
H/EMPH/ DBL STRIKE" 
14210 GOSUB 500 
14220 PRINT #-2, CHR$(27) CHR$(8 
7) CHR$(1) CHR$(27) CHR$(69) CHR 
$(27) CHR$(71) 
14230 RETURN 
14300 CLS: PRINT@233, "DBL WIDTH 

ELETE" 

14310 GOSUB 500 
14320 PRINT #- 2, CHR$(27) CHR$(8 
7) CHR$(1) CHR$(27) CHR$(77) 
14330 RETURN 
14400 CLS: PRINT@ 233, "CONDENCE 
D ELETE 
14410 GOSUB 500 
14420 PRINT #-2, CHR$(15) CHR$(2 
7) CHR$(77) 
14430 RETURN 
15000 CLS:PRINT@226, "DBL WIDTH/ 
DBL STRIKE/ELETE" 
15010 GOSUB 500 
15020 PRINT #-2 , CHR$(27) CHR$(8 
7) CHR$(1) CHR$(27) CHR$(71) CHR 
$(27) CHR$(77) 
15030 RETURN 
15200 CLS: PRINT @226 , "CONDENCE 
D/ DBL STRIKE/ELETE" 
15210 GOSUB 500 
15220 PRINT #-2 , CHR$( 15) CHR$(2 
7) CHR$(71) CHR$(27) CHR$(77) 
15230 RETURN 
16000 CLS: PRINT@230, "EMPHASIZE 
D/DBL STRIKE" 
16010 GOSUB 500 
16020 PRINT#-2, CHR$(27) CHR$(69 
) CHR$(27) CHR$(71) 
16030 RETURN 
17000 CLS:PRINT@230, "COMPRESSED 

ITALICS" 
17010 GOSUB 500 
17020 PRINT#-2, CHR$(15) CHR$(27 
) CHR$(52) 
17030 RETURN 
18000 CLS : PRINT@230, "DBL WIDTH 

ITALICS" 
18010 GOSUB500 
18020 PRINT#-2,CHR$(27) CHR$(87) 

CHR$(1) CHR$(27) CHR$(52) 
18030 RETURN 
18500 CLS:PRINT@227, "DBL WIDTH 
CONDENCED ITALICS" 
18510 GOSUB 500 
18520 PRINT #-2, CHR$(27) CHR$(8 
7) CHR$(1) CHR$(15) CHR$(27) CHR 
$ (5 2) 
18530 RETURN 
18600 CLS: PRINT@232, "EMPHASIZE 
D ITALICS" 
18610 GOSUB 500 
186 20 PRINT#-2, CHR$(27) CHR$(69 
) CHR$(27) CHR$(52) 
18630 RETURN 
19000 CLS : PRINT@233,"ELETE ITAL 
ICS" 
19010 GOSUB 500 
19020 PRINT#-2, CHR$(27) CHR$(77 
) CHR$(27) CHR$(52) 
19030 RETURN 
19100 CLS: PRINT@225, "DBL WIDTH 

EMPHASIZED ITALICS" 
19ll0 GOSUB 500 
19120 PRINT#-2, CHR$(27) CHR$(87 
) CHR$(1) CHR$(27) CHR$(69) CHR$ 
(27) CHR$(52) 
19130 RETURN 
23000 PRINT @229 , "DOUBLE WIDTH 
CONDENCED" 
23100 GOSUB 500 
23200 PRINT#-2, CHR$(27) CHR$(87 
) CHR$(1) CHR$(15) 
23300 RETURN 
23500 PRINT @225 , "CONDENCED EMP 
HASIZED" 
23510 GOSUB 500 
23520 PRINT#-2, CHR$(15) CHR$(27 
) CHR$(69) 
23530 RETURN 
34000 PRINT@224,"THE FX-80 WILL 
NOT PRINT CONDEN-CED/EMPHASIZED. 

USE <35 > CONDEN-CED/DBL STRIKE 
34005 PRINT@l60,STRING$(32,"*") 
34007 PRINT@352,STRING$(32 ," *") 
34010 GOSUB600 
34020 RETURN 
34230 REM 
35000 PRINT@229, "COMPRESSED DBL 

STRIKE" 
35100 GOSUB500 
35200 PRINT #-2, CHR$(15) CHR$(2 
7) CHR$(71) 
35300 RETURN 

END 
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ANNOUNCING 

the premiere of 


Learning to use your IBM Pqr becomes easy 
and fun with jr magazine. Because jr keeps 
things simple, the whole family will learn and 
understand while they enjoy themselves. 

jr will explain how the Pqr works and guide 
you step-by-step in setting up your system. Most 
of all jr will answer your most important ques­
tions month after month ... like 

• What can I use my PCjr for? jr 
magazine will teach you how to pre­
pare household budgets, balance 
your checkbooks, do your taxes and 
organize schedules and lists. 

• What about the kids? From kindergarten to col­
lege, jr helps the kids with educational programs in 
every subject area. 

• Are there more serious uses for PCjr? Yes! 
You'll improve your own business skills by learning 
about word processing, spreadsheets and graphics. 

• What about having fun w ith PCjr? Relax and 
enjoy all the latest games with your whole family . 
Plus: 

• What programs should I choose for the PCjr? 
jr magazine will tell you what programs on the market 
will run on the Pqr, and which ones won 't . Plus what 
new programs are on the way. jr will evaluate them 
before you buy. 

Order your subscription to jr today and you'll get 
the special charter subscription rate of $14.97. That 's 
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TOLL FREE 1-800-258-5473. In New Hampshire call 
1-924-9471. .. TODAY! 

\ 
..­ -

Sign m e up as a charter subscriber to jr.
1 

I I understand that with prepaym ent of check or I credit card I' ll receive a FREE issue making a total 
I of 13 issues for $14.97. Save $5.00 off the basic rate! 
I 
I D CHECK/MO D MC D AE D VISA D BILL ME 
I 
l Card# __________xp. Date.____ 

I Signature

I Name _ ________________ 


I Address ________________ 

•J
________State __Zip.____I City 

I Canada & Mexico 517.97, 1 year only, US fu nds drawn on US bank . ~
:l-: For IBM's Home Computer Foreign Surface S34.97, 1 year only, US fu nds drawn on US b~n k . ;;.
I Foreign airmai l, please inquire. Please allow 6-8 weeks for delivery. ~ 


Box 903 Farmingdale, NY 11737 L--------------------~ 



TUTORIAL BY MARTIN H. GOODMAN 


THE DISK DECISION 

Sound advice for anyone who wants to buy a CoCo disk drive system. 

T he most expensive and powerful 
upgrade you can make for your 

Color Computer is the acquisition of a 
disk drive. It requires Extended Basic, 
and though a full 64K of memory is not 
absolutely necessary, it lets you get the 
most out of a disk-driven system. 

Adding one or more ·drives doubles 
your system investment and gets you the 
difference between a toy system and a 
professional item. 
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This tutorial guides you. 

For example, tape data transfer takes 
place at the rate of about 1,500 baud, or 
roughly 200 bytes per second. Disk data 
transfer, as conducted by the Basic op­
erating system, occurs at an effective 
rate of 125,000 baud, or 15K bytes per 
second. This makes disk I/O roughly 75 
times faster than tape. 

In addition to sheer speed of infor­
mation transfer, disks are more conve­
nient. There is no fooling around with 

leaders, or punching of play, record, 
and stop buttons. You can access all 
files on a disk immediately. 

The Pieces of a Disk System 

A Color Computer disk-drive system 
consists of three separate parts: the 
drive itself, a connecting cable, and the 
disk controller unit. Radio Shack sup­
plies these three items in one package 
called Drive 0. Other suppliers refer to it 



as the Drive 0 Package. Such packages 
vary in price from $350-$450. 

The disk drive itself can be broken 
down into three subcomponents sold 
separately by many suppliers: the drive 
mechanism with its associated logic 
board (often called a bare drive) , the 
power supply for the drive mechanism 
and logic board, and the case that 
houses both the bare drive and its asso­
ciated power supply. 

The disk controller unit consists of 
two components: the electronic hard­
ware that allows the computer to talk to 
a disk drive and the software that con­
trols that hardware and usually resides 
on a ROM chip . In the case of the Radio 
Shack operating system, that software 
is called the Disk Basic ROM (version 
1.0 or 1.1). At least one other supplier 
(J & M Systems Ltd ., 137 Utah NE, 
Albuquerque, NM 87108) produces a 
different but almost totally compatible 
disk controller unit, into which one can 
plug a Radio Shack Disk Basic ROM. 

Buy Tandy's or Not? 

Many CoCo owners buy Radio Shack 
disk drives, which have been steadily 
dropping in price. As of this writing, the 
cost of its Drive 0 package is $399, and 
additional drives cost $279. Tandy pro­
vides a security blanket of prompt, easi­
ly available service for the equipment it 
sells. 

Until recently there were several good 
reasons for not buying a Tandy disk 
system: 
•Tandy supplied a TEC (Tokyo Elec­
tric Corporation) brand drive with their 
Color Computer packages. This drive is 
poorly made, and is subject to problems 
relating to a cheap pulley, cheap drive 
belt, excess oil on the pulley system, and 
a crudely designed and manufactured 
plastic cam-head-positioning system. 

The most common problem with the 
TEC drives is drive-speed error . Some­
times this can be remedied merely by 
cleaning the drive pulley and belt with 
isopropyl alcohol. Sometimes Tandy's 
technicians found it necessary to replace 
the cheaply made pulley with a better 
quality new one. With the advent of 
OS-9, which is particularly fussy about 
the speed accuracy of the drive, I expect 
owners of the TEC drives to have lots of 
problems. 

•The Tandy disk controller card that 
they originally distributed has an archa­
ic circuit design. Not only does it require 
+ 12 volts in order to operate, but its 
data-separator circuitry is analog, which 
could be less reliable than a digital cir­
cuit. Worse yet, the contacts by which 

the disk controller connects to the 
CoCo are tinned, not gold plated. This 
is the cause of periodic disk system mal­
functions. 
•The disk controller cable that Tandy 
supplies also lacks gold-plated contacts. 
This probably contributed to disk sys­
tem problems. 

Tandy Redesigns 

Tandy has learned from their mis­
takes. They abandoned the TEC drive 
and substituted the TPI brand drive 
that they have been using in the Models 
III and 4. This drive is better designed 
(much of it is made by Tandon) and has 
a respectable track record in use. Un­
fortunately, the contacts are still tinned , 
not gold plated. 

The Color 2 Disk Kit 0 package (cata­
log #26-3029) that Tandy will soon be 
selling as the Drive 0 Package for the 
CoCo 2 has a redesigned disk control­
ler. Not only does the new disk control 
!er have a more modem disk-controller 

"/recommend that you 
stick with Tandy's operating 

system to maintain 
compatibility with the 

existing software base." 

chip that requires only 5 volts (as the 
CoCo 2 has no 12-volt supply on 
board), but it also has a much cleaner 
circuit design. It employs a digital 
phase-locked loop data separator that 
requires no adjustment. 

You can modify Tandy's disk con­
trollers (both the old and the new one) 
to retrofit them with gold contacts. For 
details, write to the E.A.P. Co ., Box 14, 
Keller, TX 76428. These folks supply 
solder-on, gold-edge card adapters for 
the Color Computer's disk card. The 
Color 2 Disk Kit 0 is compatible with all 
the older-style Color Computers, but 
the older disk-drive system is not com­
patible with the CoCo 2, unless you use 
a Radio Shack Multi-Pak Interface 
($ 179.95). 

Some folks might want to run non­
Tandy drive hardware. Despite the con­
tinuing drop in the prices of Tandy 
drive systems, buying your own compo­
nents by mail order will save you 
money. 

High quality, bare disk drives sell for 
as little as $100, and drives with case 

and power supply (brand new and guar­
anteed) commonly sell for $150-$210. 

You can order (from Radio Shack 
National Parts, 900 East Northside 
Drive, Fort Worth, TX 76102, 817­
870-5662) the Tandy disk controller 
card, which costs about $110. Be sure to 
also order the disk controller card shell 
(an extra $2), sold separately and com­
plete with its disk software on board on 
a ROM chip. 

Tandy is no longer shipping the old 
Disk Basic 1.0 and now is exclusively 
supplying the Disk Basic 1.1, meaning 
that you might need to modify some of 
your non-Tandy disk software to make 
it compatible with this changed ROM. 

I recommend that you stick with 
Tandy's operating system to maintaill 
compatibility with the existing software 
base. Even in this case, you have the op­
tion of using a different brand of con­
troller. J & M Systems makes an alter­
native disk controller for the Coco 
that has gold-plated contacts and a 
digital phase-locked loop data sepa­
rator (Photo 1). If you can buy it with­
out J & M's ROM, then plug in a Tandy 
Disk 1.0 or 1.1 ROM; it is a good alter­
native to Tandy's controller. And with 
the gold-plated contacts, I think it's 
better. 

Be careful about setting up your 
CoCo with J & M's or any non-Tandy 
operating system, because this could 
cause software compatibility problems. 

Disk Drive and Cable Options 

There is a bewildering variety of 
5 \14 -inch disk drives on the market. Al­
though with the right software and 
hardware modifications you should be 
able to use any drive, I advise you to 
stick to 35- or 40-track, single-sided, 
double-density type disk drives to keep 
things compatible with Tandy's system. 

Since Tandy's drive has the slowest 
track-to-track access time of any 
5 \14 -inch drive made (30 msec) that 
specification does not limit your choice 
of drive. The TEC drives that Tandy 
sells cannot access more than 36 or 37 
tracks on the disk. The current standard 
for this kind of drive is 40 tracks. 

Because Tandy decided to use 35­
track drives, they had Microsoft write 
the software for the disk operating sys­
tem so that it only attempted to use 35 
tracks on the disk . Even if you buy a 
40-track disk drive, Color Disk Basic 
can only access 35 tracks in normal use. 
The advantage to having 40-track drives 
is that they are compatible with other 
machines. If you are buying a non­
Tandy drive, however, you might as 
well get one that has 40 tracks. 
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Photo 1. The J & M Disk Drive and Disk Controller Card 

If you buy a non-Tandy drive, stay 
with one of the biggest manufacturers 
to ensure easy service and maintenance. 
TEAC (not TEC, TEA C), Tandon, and 
MPI are the most familiar. All three of 
these brands have proven reliable and 
durable, and they have good repair rec­
ords. (See Table 1 for a list of disk-drive 
retailers.) 

''TEAC's new thin-line 

drive might prove to be 


even better than the older, 

full-size TEA C since it 


uses a direct-drive 

a"angement for its 


disk motor system. " 


The TEAC drive is probably the best 
for heavy use. Its brushless motor and 
the screw positioner combine to ensure 
long life in high-use situations. TEAC's 
new thin-line drive might prove to be 
even better than the older, full-size 
TEAC since it uses a direct-drive ar­
rangement for its disk motor system. 
This eliminates the problem of dirt ac­
cumulating on the drive belt. 

If you are going to buy a TEAC or 
MPI drive, there is one other considera­
tion. Both of these drives have a head­
lift solenoid. The Radio Shack Disk Ba­
sic operating system cannot deal with 
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this solenoid in two-drive or more oper­
ation, so you must defeat that solenoid 
(or alter the Disk Basic ROM). You do 
this by not jumpering the HS jumper on 
the drive, but by jumpering the HM 
(sometimes called HL) jumper. For a 
full explanation of this, refer to the arti­
cle ' 'The Bugs in Disk Basic'' (HOT 
CoCo, July 1983, p. 48). 

If you buy your drives bare and 
mount them yourself, there are several 
things you should be careful about. 
Vertical mountings are preferable to 
horizontal mountings because they 
achieve better heat dissipation. Be sure 
your drives have adequate ventilation or 
the functioning will be impaired. 

Be sure the power supply to your 
drives is adequate. Disk drives typically 
require .6 amps at 12 volts and .3 amps 
at 5 volts for each drive. To run both 
your CoCo and your drives off the same 
power source, provide a separately reg­
ulated + 12V for the drives and the 
computer. Otherwise you'll run into 
problems with spikes in the power sup­
ply generated by the disk motors switch­
ing on and off. 

Then, there is the matter of the disk 
drive cable. Tandy's cable and drives 
are set up in a rather unusual fashion. 
They use the dental extraction tech­
nique to determine what number each 
drive thinks it is. That is, on the drive 
logic board, the select lines for all four 
drive selects are hooked together. The 
selection is achieved in Tandy's drive 
cable, where the teeth (contacts) for all 
but the drive desired are pulled from the 
particular connector. In most other sys­
tems, drive selection is achieved by a 

jumper on the disk drive logic board 
itself. 

One other difference between 
Tandy's system and most other systems 
is the location of the drive 3 (fourth 
drive) select. On Tandy's disk controller 
and on Tandy's drives, this line is as­
signed to pin 32. Unfortunately, most 
other drive manufacturers use pin 32 
for their side-select line. Tandy's Disk 
Basic isn't geared to side selection be­
cause they do not use double-sided 
drives. Most other drive manufacturers 
use one of the lower-numbered pins to 
select the fourth drive. The incompati­
bility becomes significant only if you 
are trying to use four drives or the other 
side of double-sided drives. 

If you are using non-Tandy drives 
with a Tandy cable, jumper all the select 
shunts on your non-Tandy drive. If you 
are using a Tandy drive with a non­
Tandy cable, you'll either have to pull 
teeth on your cable or cut some traces 
on your Tandy drive's logic board. 

If you have only one drive in your 
system, you might get away with fewer 
modifications, but when you add a sec­
ond drive you'll have to make some fur­
ther modifications. Making your own 
cable using gold plated connectors costs 
less and results in a more trouble-free 
disk system if you have some experience 
putting insulation-displacement-type 

"Making your own cable 

using gold plated 


connectors costs less 

and results in 


a more trouble-free 

disk system . .. " 


connectors onto ribbon cable. Another 
option is to buy a disk cable with gold­
plated connectors ready-made. 

Amdek's Difference 

Amdek is advertising a different sort 
of drive for the CoCo (Photo 2). This 
type of drive, which uses 3-inch disks 
rather than the 5\1.i-inch ones, might 
represent the future of floppy disk 
drives. However, very little software is 
currently distributed on Amdisk for­
mat. And much Color Computer soft­
ware is protected against back-ups, 
so it cannot be transferred to the Am­
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disk format. Worse yet, the cost per 
disk for the Amdek's disks is around 
$5 to $6, whereas a quality 5 \/.i-inch 
disk can be had for $1.75 to $2.50 each. 
And 5 \1.i -inch disks are more widely 
available. 

If you do wish to experiment with this 
new type of drive, it is essential that you 
also have at least one 5 \/.i-inch drive to 
keep your system compatible with that 
of other CoCos. I also recommend, if 
you buy an Amdek system, that you 
buy one or more of the disk-copying 
utilities (Omni Clone from Prickly Pear 
or Spit-n-Image from Computize, both 
advertised in this or back issues of HOT 
CoCo) in order to allow you to transfer 
protected software to Amdisk disks. 

Prospective disk-system buyers need 
to understand the options available to 
them. This article is not meant as a how­
to article for the inexperienced, but as a 
general overview of the subject for 
those who have some knowledge, but 
are unfamiliar with the specifics of the 
CoCo's system. 

If you already own an old-style Tan­
dy disk system that works reliably, 
don't mess with it! If it periodically 
crashes, open up the disk controller 
card case and clean the contacts of both 

edge-card connectors on both sides of than your own, your drives might need 
the card with a soft pencil eraser. If this head alignment or speed adjustment.• 
fixes your problem, consider getting the 
add-on gold-plated connectors men­
tioned above. If you find that your Write to Martin H Goodman at 1633 
disks can't be read by systems other Bayo Vrsta Ave., San Pablo, CA 94806. 

Photo 2. The Amdisk Ill from A mdek 

MORSE CODE 

from 
MITRONIX 

Turn your Radio Shack Color Computer into a complete Morse Code 

terminal. 

MITRONIX MODEM-Interfaces the computer to your transceiver via the 

ROM PAC slot. 


Cartridge: $54.95 

-You have your c hoice of 5 CW programs to pick from including: 

-MITRONIX TRANSLATOR 
This Machine Language program allows you to transmit & receive from 
5·60 WPM. Features split-screen with reverse video receive, a 1024 
character TX buffer, auto CQ, & 4 message memories. 

Cassette: $26.95 

KA9FSQ PERSONAL CW MAILBOX-

Written in COLOR BASIC. this program allows you to transmit to 50 WPM, 

& receive to 30 WPM . In the MAILBOX mode, it wi ll answer a CW cal l, 

get other station's call letters, message, data & time, and store it in 

memory for instant recall when you return. Also hard copy. 


Cassette: $21 .95 

For additional information and programming, write to: 

Michael L. Rice, Jr. KA9FSQ 
MITRONIX 

,,-231
5953 N. Teutonla Ave. 
Milwaukee, WI 53209 
(414) 466-6151 Sales please Include 5% pcstage 
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"Ifyou already own an old-style 
Tandy disk system that works reliably, 

don't mess with it!" 

Access Unlimited, Dept. B-13, 10503 Forest Lane, Dallas, TX 75243 
Percom Data, Siemens 

Aerocomp, Redbird Airpon, Bldg. 8, P.O . Box 24829, Dallas, TX 75224 
Aerocomp 

American Small Business Computers, 11 8 S. Mill St., Pryor, OK 74351 
Tandon, TEAC 

CompuAdd Corp., 13010 Research Blvd., Suite IOI, Austin, TX 78750 
Tandon 

Compukit Corp., 16206D Hickory Knoll, Houston, TX 77565 
Tandon 

Computer Plus, P.O. Box 1094, 480 King St., Littleton, MA 01460 
Radio Shack 

Displayed Video, 111 Marshall St., Litchfield, Ml 49252 
TEC, TEAC, Tandon, Shugan 

Micro Data Supplies, 22295 Euclid Ave., Euclid, OH 44117 
Tandon, MPI 

Software Suppon Inc., One Edgell Road, Framingham, MA 01701 
Tandon, Siemens, Remex, MPI, TEAC, Shugan, Tabor 

Texas Computer Systems, P.O. Box 1327, Arlington, TX 76004-1327 
Tandon 

Table I. Partial List ofDisk-Drive Retailers 



'REAL TALKER' 

HARDWARE Voice Synthesizer 


NEW from 
COLORWARE .. 

on/y...$5 .95 
THINKING OF BUYING A 
COCO VOICE SYNTHESIZER? 
READ THIS.... 

Making your computer talk couldn't be any easier! 
'Real Talker' is a full featured , ready to use, HARDWARE 
voice synthesizer system in a cartridge pak. It uses the 
Votrax SC-01 phoneme synthesizer chip to produce a 
clear, crisp voice. 

FREE TEXT-TO-SPEECH 
Included free with ' Real Talker' is Colorware's 

remarkable Text-to-Speech program . This is a truly 
powerful machine language utility. What it does is 
automatically convert plain English to speech. And it has 
an unlimited vocabulary! For example, use it in th e direct 
mode: Type in a sentence or a paragraph, even mix in 
numbers, dollar signs, etc., then press enter. The text is 
spoken. At the same time a phoneme string is generated 
which can be saved to cassette or disk, modified or used 
in a Basic program . 

We originally planned to sell this major piece of 
programming for about $40.00 but decided it w as so 
useful that no 'Real Talker' user should be without it. 
Besides, it really shows off the capability of 'Real Talker'. 

Also included with 'Real Talker' is our unique Phoneme 
Editor program . It allows you to explore and create 
artificial speech at the phoneme level. Phenomes are the 
fundimental sounds or building blocks of word 
pronunciation . There are 64 different phenomes, as well 
as 4 inflection levels at your disposal. Creating and 
modifying speech at the phenome level is both fascinating 
and educational. The Phenome Editor may also be used to 
customize the pronunciation of speech produced by the 
Text-to-Speech program. 

You don't have to use any of our utility programs 
though. If you write your own Basic Programs, you will 
find th e pocket sized Votrax Dictionary (included free) is 
all you need to make your own Basic programs talk . This 
dictionary gives you quick access to the phenome 
sequences used to create approximately 1400 of the most 
used words in the English language . 

How about compatibility? 'Real Talker' is compatible 
with any 16K, 32K, 64K, Extended or non-extended Color 
Computer. It works with any cassette or disk based 
system, with or without the Radio Shack Multi-slot 
expa nder. No other synthesizer under $100 can make this 
c laim. Most other CoCo voice synthesizers require an 
expensive Multi-slot expander in order to work with the 
disk system. 'Rea f Talker' requires only an inexpensive Y­
adapter. Thi s is an important consideration if you plan on 
ad ding a disk or have one already. 

' Rea l Talker' comes completely assembled, tested and 
ready to use. It is powered by the CoCo and talks through 
your T.V. speaker so there is nothing else to add . Price 
inc ludes Text-to-Speech and other programs on cassette 
(may be transferred to disk) , User Manual and Votrax 
Dictionary.ONLY .. . .. .. . . . .... . . . ...... . . . .. $59.95 

'Y-BRANCHING CABLE' For disk systems. This 40-pin, 3 
connector cable allows 'Real Talker' to be used with any 
disk system .......... . .... .. . . . . .. . .. ... .. ... $29.95 

YOU DECIDE .... 
Order yours today on our Toll-Free Order Line. If you are 
not delighted with your 'Real Talker' system, simply 
return it within 30 days for a prompt, courteous refund . 

_ 

[•B•] 
***ORDERING INFORMATION*** 

ADD $2.00 PER ORDER FOR SHIPPING & HANDLING. 

c.o.D.'S:ADDSJ.OO EXTRA. 
SHIPPING & HANDLING FOR CANADA IS $4.00 
WE ACCEPT VISA, MASTER CARD, M.O. 'S, CHECKS . 

..-17 N . Y. RESIDENTS MUST ADD SALES TA X. 

http:c.o.D.'S:ADDSJ.OO


PROGRAMMING TECHNIQUE 


On one of my journeys through 
the Color Computer Technical 

Reference Manual (Catalog 1126-3193), 
I decided to investigate something called 
single-bit sound output, which is the 
first bit of memory location $FF22 
(65314). This is one of the eight memory 
locations associated with the two pe­
ripheral interface adapters (PIA) U4 
and US, which are Motorola-type 
MC6821 integrated circuits. 

The PIA provides the means of inter­
facing peripheral equipment to the 
MC680CJE microprocessor in the Color 
Computer. Each PIA contains two 8-bit 
bidirectional data buses and four con­
trol lines. The allocation of each line 
and the function of the PIA are shown 
in the Color Computer Memory Map 
(pages 6 and 7 of the manual). 

The single-bit sound output is not the 
usual source of sound in the Color 
Computer. It is one of four possible 
sources. The other three are the 6-bit 
DIA converter, the cassette recorder, 
and the expansion-interface connector 
(game cartridge slot) . The connections 
from the sound sources are shown in 
Fig. 1. Each sound source ends up at the 
sound input to the video modulator 
(US) for inclusion in the composite 
signal sent to your TV. 
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Single bit sound output 
is not a conventional 
source of sound, but it 
works in some situations. 

Notice that the single-bit sound 
doesn't get to the video modulator via 
the analog switch (U9). Instead it is con­
nected through a IOK resistor to the 
analog switch output/video modulator 
sound input. Since the other sound 
sources come from low-impedance out­
puts, you must be sure that the analog 
switch output is disconnected when us­
ing the single-bit sound. In this case, 
you "disconnect" by a memory POKE 
or by using the AUDIO OFF command. 

One problem remains before you can 
use the single-bit sound. On page 31 of 
the Tech manual, Table 4 shows the 
available sound selection and the asso­
ciated logic conditions for each mode. 
Beneath the table is a rather cryptic 
message, which says, "For single-bit 
sound, PIA U4 pin 11 must be pro­
grammed as an output. It is normally 
programmed as an input.'' 

Unfortunately, the manual does not 
tell you how to do this. Between the 

Motorola MC6821 data sheet and the 
memory-map information in the man­
ual, however, I figured out how to ac­
cess single-bit sound. 

The trick is to POKE bit 2 of location 
$FF23 (65315) to 0. This changes $FF22 
(65314) from a peripheral-interface reg­
ister to the data-direction register. In 
other words, it lets you specify each bit 
of peripheral interface register B as ei­
ther an input or an output. If you 
POKE a bit in $FF22 to a l, it becomes 
an output; if you POKE a bit to a 0, it 
becomes an input. After you specify the 
direction you want, you then POKE bit 
2 of $FF23 back to l to restore $FF22 to 
normal operation. 

You can POKE individual bits of a 
memory location by ORing or ANDing 
the contents of the location with a value 
that produces the desired result. For 
example, if you AND the number 247 
with another number, it forces bit 3 of 

System Requirements 

16KRAM 

Extended Color Basic 


Editor/A~mbler optional 




the second number to 0 without affect­
ing any of the other bits. 

In Fig. 2, 247 is converted to its 
binary equivalent, then ANDed (on a 
bit-by-bit basis) with any other 8-bit 
binary number. Since all bits of 247 are 
1 except bit 3, the net result is that all 
bits are retained except for bit 3, which 
becomes 0. 

In a similar manner, you can show 
that ORing a number with the number 2 
causes bit l of the original binary equiv­
alent to be set to l, but retains all oth­
er bits. 

Program Listing 1, Clikbuzz, is not 
spectacular; it shows that you get sound 
out of the single-bit sound output with 
the above techniques. 

By the way, I included the "doubles­
clock" POKE at step 10 to get a rea­
~onable buzzing sound for the lowest 
values of RANGE. If you have a prob­
lem with the program and are certain 
you entered it correctly, try eliminating 
step JO. This cuts the highest buzz fre­
quency in half, but some Color Com­
puters don't accept POKE 65495,0. 

Machine Language 
Although I was rather pleased with 

myself for solving the single-bit sound 
puzzle, clicks and buzzes g~J;_h_oring, Be­
cause Basic is so slow, however, clicks 

and buzzes are about all you can get­ made a sequential list starting with the 
unless you go to (shudder!) machine first memory location (16001). The list 
language. had four columns: hex address, decimal 

I intended to make siren-like sounds address, hex contents, and decimal con­
by creating a square wave that would tents. I converted each hex number to 
sweep from a low frequency to a high decimal and used the decimal values in 
frequency. I would enter the parameters DAT A statements to POKE the routine 
of the siren (frequency and speed) from into memory from a Basic program. 
a Basic program so that it would be easy (See Fig. 3.) 
to change the sound. The results are shown in Program 

After I finished writing the routine, I Listing 2, Whooper. The POKEs at the 

ANALOG SWITCH MC 145298 
DIA 
CONVERTER U9" XO 

CARTRID GE 
PIN 35 " '5V XI 

VI DEO 
12 MODULATORCAS~~~~~ --1 UM1285 -8X2 

us TO 
TV 

SEL i SEL2 

P I A SNOEN 

u.q-19 $FF23 BIT 3 


PfA SINGLE BIT SOUND 

U4-l 1 $FF22 BI T 1 

Fig. 1. Sound Source Connections 
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Effect of POKE65314, PEEK(65314) OR 2 

Bit Number 7 6 5 4 3 2 I 0 

Decimal 2 = loloioioloioi1iol 
Contents of 
65314 as Data i 1 I 1 i 1 I 1 i 1 Io Io Io I 
Direction Register 

Result of 

Bit-by-Bit I 1 i 1 i 1 I 1 I 1 I0 I1 I0 I 
"OR" with 2 

Bit I Forced to I----------' 
All Other Bits Retained 

Effect of POKE65315, PEEK(65315) AND 247 

Bit Number 7 6 5 4 3 2 1 0 

Decimal 247 = I 1 I 1 j 1 j 1 I 0 I 1 j 1 j 1 I 
Contents of 

65315 with Audio On I0 I0 I1 !1 \ 1 \ 1 I1 I1 I 
Result of 
Bit-by-Bit 1oIo11 111o1 1 11 11 I 
"AND" with 247 

Bit 3 Forced lo 0, -------• 
All Other Bits Retained 

Fig. 2. POKEing Selected Bits 

Machine-Language Routine 

Address Code 
3E81 B6 3E co 
3E84 B7 3E C3 

3EBF 39 

Hex 
Addr. 

3E81 
3E82 
3E83 
3E84 
3E85 
3E86 

Sequential Listing 

Dec . Hex 
Addr. Contents 

16001 B6 
16002 3E 
16003 co 
16004 B7 
16005 3E 
16006 C3 

Dec. 
Contents 

182 
62 

192 
183 
62 

195 

60 
70 
80 
90 

170 

Basic Program 

FOR X = 16001 TO 16063 
READ M:POKE X,M 
NEXTX 
DATA 182,62, 192, 183,62, 195---­

DATA ---------,57 

3EBF 16063 39 57 

Fig. 3. Determining the Data for POKEing 

"/now had clicks, 

buzzes, whooping, 


drooping, and chirping. " 


beginning of the program serve the 
same purpose as in Clikbuzz. 

Program Listing 3 is an attempt to list 
the Assembly-language routine without 
the benefit of an assembler. It is simply 
a Basic listing formatted to look some­
thing like an assembler output. Unfor­
tunately, these routines are not posi­
tion independent; you can't move them 
to other memory locations without re­
calculations and respecifying some 
addresses. 

I now had clicks, buzzes, whooping, 
drooping, and chirping. What more 
could I want out of that single-bit sound 
output? Well, how about random noise? 

I thought I could generate a list of 
random numbers and sequentially store 
them at $FF22. The major problem was 
how to affect bit 1 of $FF22 without 
knowing in advance whether it was go­
ing to change (based upon the next ran­
dom number in the list) . Figure 4 shows 
how this was done. 

First, accumulator A (ACC A) is 
loaded with decimal 2 (bit 1 true). Then 
the random number is ANDed with A. 
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Bit Number 

Load Acc. A with 2 

First Random Number 

Result of Bil-by-Bil 
"AND" Stored as " NOISE" 

Now Load Acc. A with 253 

Contents of $FF22 

Result of Bit-by-Bit 
"AND" Retained in Acc. A 

Previously Stored " NOISE" 

Result of Bit-by-Bit 
"OR" Stored Back in $FF22 
Bit I Takes on the Value of 

7 6 5 4 3 2 1 0 

l olo lolololol 1 lo I 
1 1 Io I 1 Io I 1 Io I 1 Io I 

1010101010101 1101 

I 1 I 1 I 1 I1 I 1 I 1 Io I 1 I 
l olol ololo l 1 l 1 l 1 I 

10101 0 101 0 1 1 101 11 

101010 1010101110 I 

101010101011111 11 

"NOISE" Bit I. All Other Bits Retained.----------' 

Fig. 4. Randomizing Bit I of $FF22 

The result is stored as NOISE. It is ei­
ther all zeros or contains a 1 at bit 1 on­
ly, depending on the original random 
number. 

Accumulator A is then loaded with a 
zero at bit 1 and ANDed with the con­
tents of $FF22. This forces bit 1 of the 
result to zero. This result, now in ac­
cumulator A, is ORed with the previ­
ously stored NOISE. The result now 
contains the same bit pattern that start­
ed in location $FF22, except that bit 1 
has been randomized. This new result is 

now stored back in $FF22, and the pro,.. 
cess can begin again using the next ran­
dom number in the list. 

Program Listing 4, lBitnoiz, is the 
Basic program that creates and runs the 
machine-language program shown in 
Program Listing 5. The value entered 
for RANGE determines the lowest-fre­
quency component of the noise. For 
small values of RANGE, the sound pro­
duced is similar to what you hear when 
you shut off the computer before you 
shut off the TV. 



Random NumbersHigher values of RANGE produce RANGE and high values of LENGTH 
deeper howling noises that sound some­ at the same time, the program runs for I reserved more than 1,000 bytes of 
thing like a rocket lifting off the launch several minutes. Press the reset button memory (CLEAR 200, 15232), but used 
pad. If you enter high values of to terminate it. just over 40. In the first version of !Bit­

1 '**********CLIKBUZZ********** 
2 I 

3 'IF YOU 'BREAK' THE PROGRM IN 
4 'THE MIDDLE, BE SURE TO RESET 
5 'CLOCK TO NORML, POKE 65494,0 
6 I 

10 POKE65495,0: 'DOUBLES CLOCK 
19 'TURN Oi''F 6-BIT SOUND ENABLE 
20 POKE65315,PEEK(65315)AND247 
29 'SET FF22 TO DATA DIREC.REG. 
30 POKE65315,PEEK(65315)AND251 
39 'MAKE 1-BIT SOUND AN OUTPUT 
40 POKE65314,PEEK(65314)0R2 
49 'RESTORE FF22 TO NORMAL 
50 POKE65315,PEEK(65315)0R4 
60 CLS:PRINT@l28,"RANGE(=>l)"; 
65 'LO #=BUZZ, HI #=CLICKS 
70 INPUTR 

80 IFR<lTHEN70 
90 PRINT:PRINT"LENGTH(=>l)"; 
100 INPUTL: 'DURATION 
110 IFL<lTHEN100 
120 FORX=lTOL 
129 'SET 1-BIT SOUND OUTPUT HI 
130 POKE65314,PEEK(65314)0R2 
140 FORY=lTOR:NEXTY 
149 'SET 1-BIT SOUND OUTPUT LO 
150 POKE65314,PEEK(65314)AND253 
160 FORY=lTOR:NEXTY 
170 NEXTX 
180 PRINT:INPUT"AGAIN(Y/N)";A$ 
190 IFA$="Y"THEN120 
200 PRINT:INPUT"CHANGE(Y/N)";A$ 
210 IFA$="Y"THEN60 
220 POKE65494,0: 'RESTORE CLOCK 
230 END 

Program Listing 1. Clikbuzz 

1 '********WHOOPER*********** 
2 I 

5 POKE65315,PEEK(65315)AND247 
10 CLEAR200,16000: 'RESRVE SPACE 
11 'FROM 16001 TO END OF RAM 
20 DEFUSR0=16001: 'DEFINES START 
21 'OF MACHINE LANGUAGE ROUTINE 
30 POKE65315,PEEK(65315)AND251 
40 POKE65314,PEEK(65314)0R2 
50 POKE65315,PEEK(65315)0R4 
60 FORX=l6001T016063 
70 READM:POKEX,M: 'LOAD ML PRGRM 
80 NEXTX 
90 DATA182,62,192,183,62 ,195,246 
100 DATA62,196,134,2,186,255,34 
110 DATA183,255,34,189,62,180,18 
2 
120 DATA62,193,177,62,195,39,34 
130 DATA134,253,180,255,34,183,2 
55 
140 DATA34,189,62,180,90,38,6 
150 DATA246,62,196,122 ,62,195,12 
6 
160 DATA62,138,182,62 , 195,183 ,62 
170 DATA194,122,62,194 ,38,251,5 7 
180 CLS:PRINT@l28,"START PERIOD( 
1-255) "; 
185 'DETERMINES FREQUENCY SWEEP 
186 'STARTING POINT.LARGE VALUE 
187 'OF S=LOWER FREQUENCY 
190 INPUTS 
200 IFS <lORS>255THEN190 
210 POKE16064,S: 'ADD TO ML PRGM 
220 PRINT:PRINT"END PERIOD(l-255 

) " ; 
225 'END POINT OF FREQ. SWEEP 
230 INPUTE 
240 IFE=S THEN230 
250 IFE<lORE>255THEN230 
260 POKE16065,E: 'ADD TO ML PRGM 
269 'HI TO LO FREQ SWEEP 
270 IFE>S THENPOKE16046,124 
279 'LO TO HI FREQ SWEEP 
280 IFS>E THENPOKE16046,122 
290 PRINT:INPUT"DWELL(l-255)";D 
295 'SWEEP SPEED, LOWER NUMBERS 
296 'CAUSE FASTER SWEEP 
300 IFD<l ORD>255 THEN290 
310 POKE16068,D: 'ADD TO ML PRGM 
320 PRINT:INPUT"REPEATS";T 
330 IFT=0THEN320 
340 FORN=lTOT 
350 X=USR0 (0) : 'CALL ML ROUTINE 
360 NEXTN 
370 PRINT:INPUT"AGAIN";A$ 
380 IFA$="Y"THEN340 
390 PRINT:INPUT"NEW LIMITS";A$ 
400 IFA$="Y"THEN180 
410 END 
500 I 

600 I 

700 'YOU CAN PEEK THE ML PROGRM 

701 '(IF YOU RUN AT LEAST ONCE) 

800 'BY TYPING "RUN 1000" 

.900 
 I 

1000 FORX=l6001T016068 
1010 PRINTPEEK(X); 
1020 NEXT 

Program Listing 2. Whooper 
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noiz, I generated (in Basic) a list of The machine-language routine got its 
1,<XX:l random numbers and POKEd noise data from that list. 
them into that reserved memory area. It took more than 20 seconds to gen­

1 ' *****:t.:t.:t.:t.:t:t:t.:t:t.:t.:tt:t.:t.:t.:t.U:t.:t:l::t.:t:t.t:t:t:t.:t::t.:t.:t:t:t.:t:t.:t.:i::t.:t:<:t.:l: :i::t.U:t.:t.:>::t.:t.:l::t::t. 
2 ' ***********:l:ASSF-ME'LY l_ANGUAGE L!ST!Nt; FrJR l·lHOOPER:i::t.:t.:l::t.U:t.ot.U 
8 '*********:l::l::t.:i::l::t.U:t.:tt:t.UU:t.:t.U:t.:l::t.:t.:t.:<:t:t:ttUU:t::t.:t.:t.:t.:l:UUU:t.U:t.:t. 
4 ' 
5 ; r) F.C HFX OP 81 82 LAB FL MflEMOfl COt'MEfJTS 
6 ':t:t.:t. **** ** :!:JI: :t* :t.U:t.:<U "'**"** :t.:t.:l:~::t.:t:t::t.:t:t:t.:<:t.:t. 
160"'1 31':81 8 6 8E C0 L.DA LON' "STFlRT" PFR I QC> 
16004 3Ei::: 4 ti7 8E C3 STA STOR". RS "cui;·REf·lT" PER I OD 
16" 0? :>E87 ff. 3F C4 L D8 L OAD "Dl·JF.: l l " 
16011'1 3E8A 86 02 POSHAL F L(,A# SET LIP MASK 
11;012 3E8C l'A FF ?2 ORA CHAfJGE 8 IT 1 
160 1~ 3 1"8F 8 ? FF 22 ~TA SET sou~m 01 iTPIJT 1-..l J.GH 
16'1 18 8F92 8 (.> 3F 84 .JSR GQ Tn T H1EQUT 
1 60~1 3F9:5 86 3E Cl l l)A LOPO "17.ND" !=' J::: RiOD 
1602 4 3£::98 81 3E C3 Cl1PR C>Ol'S "CU~REflT" ~" F J NAL "? 
1602? 3F98 27 22 E>EQ I F TRLIF.:, GO TO RETUR;< 
16029 3 F:9D 8E' FD LDA'I Sf'T I.IP t1RSI< 
16031 8E9F' 84 F'F' 2r'. ANDA CHANC:". F:IT 1 
IE'034 3EA2 8? FF ?2 STA SET SOUND OUTPUT Lr1w 
lt;03? 3EA5 8D 3E Fl4 JSR C:O TO TIMFOUT 
16040 3 EA8 :5A OWF.l_L DECB COUNT DUELi- C'iCLF.S 
16041 3EA9 26 06 BNE 1F TRUF: , GO TO .JUMP 
16043 '.'EA8 Ft; 31'. C4 L D8 R". - LrJAD DWF:LL 
160 46 3F.AE ?A 3E C3 DEC REOUCF: CIJRRF.NT PER I OD 
16049 3E8! ?I'. 31'. 8A JUMP J MP GO Tn POSHALF 
160:52 ' 3EB4 66 3E C:> Tl MF.OUT LDA L OAD r.URRENT PF:RIQD 
1 .;05~ 3E8? 87 3E C2 STA :"TORE AS "DEl_AY" 
160:58 3E8A ?A 3F C?. l)ELA'i DEC COUNT D~LfW 
1606 1 3E8D 21' F8 8NE I F TRUE . Gil TO DF.LA'' 
16063 ' 8EBF 39 RETIJRfl RTS GO Tll C'r'CL F.: , N IEl_L , OR 8AS IC 
\606 4 3F.:C0 00 START DATA, START PERIO~ 
1606:5 3EC1 00 rnD DRTA. END PER10D 
\6066 8EC2 00 DELA'r' TEMPORAR'i STORAGE 
\ 606? 3 F.C3 00 CIJRRFNT TEMPO<;:AR'i STORAGE 
16068 3f':C4 00 N JELI_ DATA , DWF. l l 

NOTE, ALTERNATE AT 16046 ( 3F.:AE ) IS OPCOOE 7C (! 1;0. 

Program L isting 3. Assembly-Language Listing f or Whooper 

erate and POKE that list into memory 
though, so I tried an alternate method. 
It occurred to me that the list of random 
numbers already existed inside the com­
puter. The Basic and Extended Basic 
ROMs are simply lists ·of numbers. Ex­
cept for the special meaning they have to 
the microprocessor, they are quite ran­
dom. If you look at location 15236 in 
Program Listing 5, you will see that it 
sets the index register to the starting ad­
dress of the Extended Basic ROM, 
$8<XX:l. The routine uses ROM locations 
$8<XX:l through $BFFF for a list of noise 
data that is more than 11,<XX:l bytes long. 

Although the machine-language pro­
grams shown here are not relocatable, 
they can be rewritten to run on a 4K 
machine. Defining the start of the USR 
routine is different without Extended 
Basic, but the method is described in 
Getting Started with Color Basic. For 
IBitnoiz, it is necessary to start the in­
dex register at $A<XX:l, the first Basic 
ROM location. • 

Write to Barry E. Becker at 37 Dor­
chester Road, Smithtown, NY 11788. 

;1 '**********lBITNOIZ********** 
180 INPUTR: 'TIME BETWEEN CYCLES 

Hl POKE65315,PEEK(65315)AND247 
2 

190 IFR <lORR >255THEN180 
20 CLEAR200,15232 200 POKE15274,R 

210 PRINT:PRINT"LENGTH(l-2~5)";30 DEFUSR0=15233 
220 INPUTL: 'NUMBER OF REPEATS40 POKE65315,PEEK(65315)AND251 
23 0 IFL <lORL >255THEN220 50 POKE65314,PEEK(65314)0R2 
240 POKE15273,L60 POKE65315,PEEK(65315)0R4 
250 X=USR0{A) 70 FORX=l5233T015272 
260 PRINT:INPUT"AGAIN(Y/N)";A$80 READM:POKEX,M 
270 IFA$="Y"THEN25090 NEXTX 
280 PRINT:INPUT"NEW LIMITS(Y/N)"100 DATA246,59,169,142,128,0 
;A$110 DATA134,2,164,128,151,171 
290 IFA$="Y"THEN170120 DATA134,253,180,255,34,154 
300 END130 DATA171,183,255,34,140,191 
1000 FORX=l5233T015274140 DATA255,39,9,182,59,170 
1010 PRINTPEEK(X);150 DATA74,38,253,126,59 , 135 
1020 NEXT160 DATA90,38,220 , 57 

170 CLS:PRINT @l28,"RANGE(l-255)" 

Program Listing 4. JBitnoiz 

1 ' ******************:l:UUU*:t.:l:UUU:t.:t.U:t.UU:t:U:U::l:U:l:U:>::t.:t.:tU 
?. ' :<:t:U:t.:l::U::t.:<UASS F.: MBL Y l_ANt;UAGE UST! Nr'; FllR I 8I TNO1 Z:t:i::t.U:l::t:i:** 
3 ' ***********:t.:l:*****-:l::l:ll::t:l::t.:l::l::t.:t.t:t:t.:t.:t.:l::t::t.U:t:i::l::t.:t:t.:t.:t:l::t;t:l::t.:U:t.:l::l:U** 
4 ' 
~ ' DEC Hl'X OP 81 82 MN EMOfl COl"ME;JTS 
6 ' *** *"** ** ** ** :t:tU:l::I: *U:t.:t.:i:i:*U**** 
l!52~3 .. 3!'81 F6 38 A9 l DB GE T " l ENC:T H" 
1~236 :>884 Bl' Bl'l 0" iNDEX LDX'I Hl<)E)< TQ START OF ROM 
1 ~239 8BF>7 86 1"2 8EGHI LDA* LOAD 8 JT l TRUE 
1:524 1 3f'89 A4 80 ANDA , X+GET 8iT J ~ ! NCR X- RFG 
1~24<' 3688 9? A8 STA STORt. f' lT 1 AT "NOJSE " 
1:=124 :i 3880 86 FD LDA• LrJAD 8 IT l FAl_SE 
1:524? 38BF 84 FF 22 ANDA SET 8 lT 1. FAL SF. 
1::12:50 369 2 9A A8 ORA GH NOISE , SET NE«! BIT I 

1::12!52 
1:52:55 
1::12:58 
1:5260 
1:5263 
1~264 
1 ~26 ('; 

1::1269 ' 
1!52?0 
1:5272 
1!5273 
1:52?4 
1:5275 

3894 
:389? 
3B9A 
389C 
3B9F 
38R0 
3BA2 
88A!5 
3 8A6 
38A" 
38A9 
28AA 
38AB 

8? FF 2;;: 
ec E'F FF 
27 09 
86 38 AA 
4A DEl_A'i 
26 l=D 
?E ::>8 87 
::IA COUNT 
21; DC 
39 
00 L ENGTH 
00 RArlGE 
00 NOI SE 

STA 
CMP><~ 
BEQ 
Ll)A 
DIOCA 
BfJE 
JMP 
DECB 
BNE 
RTS 

SF. T / ClR N['l<J 1-8 1 T SOUrll) 
POINTER AT EflD OF ROM ., 
I ~ YF.S} GO TO "COUMT 11 

GET " RANG" " 

COUN T "RA>JG E:" 

JF ()l;:LAY);t , GC\TO "DFLA'i" 

C:O TO "8Er.! ;;" 
CrJUNT "l_ENGTH " 
I > L".NGTH)<l , GOTO" INDEX" 
Gil BACK TO BAS I C PRGRM 
DATA POK• D FROM E'ASIC 
DATA POKED FROM 8AS! C 
TMPR'l' NOISE i>!T STORAGE 

Program Listing 5. A ssembly-Language Listing for 1 Bitnoiz 
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v203 

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

~ Micronix Does It Again ~ 
•******************** 


40 COLUMN 
High-speed, Accurate, Brush less DOT MATRIX PRINTER 
DC Direct-Drive Motor. Most powerful 

only $149.00 and ideal Drive 1 for your CoCo. 

• Direct-Drive 
• 320K Storage 	

• 2-Color Printing (Black/Red) 
• Using Normal Paper & Normal Ribbon 

• 40 Tracks 	 • 68 cps 
• Low Noise 	 • Frict ion Feed 
• Low Heat Generation 	 •Graphic Printing 

• 	Compatible to Epson Software 
Package 

Incredible double sided, double density • Small-sized Design & Lightweight
drive for only $284.00 • Cen t ronics Interface 

Lowest Price Ever on the Premium Keyboard-$79.95 
Premium Keyboard-$79.95 
• 	 Lower profile than the Professional 
• 	 Extended Radio Shack layout 
• 	Silk-smooth feel 
• 	 All of the popular features of the Professional Keyboard 

Professional Keyboard-$59.95 
• 	 No soldering, cutting, or gluing required-plug right in! 
• 	 New improved version-better layout, light touch . 
• 	 Four function keys complete the matrix 
• 	Complete documentation included 

Plus!I 	 Free Versakey Software 
enhances the Keyboard Utility 

• 	Auto repeat, n key rollover, type ahead 
• 	 May define up to 128 strings of up to 

80 characters each 
• 	Supplied on cassette, may be copied to disk 
Keyboards carry a 90-day limited warranty. 
Include your comp uter's PC b oard type. if known . 
Otherwise . inc lude the comple te cata log number and serial number. 

Micronix Systems Corporation 
8147 Delmar • St. Louis, MO 63130 • (31 4) 721-7969 

Terms: Prepaid c heck o r money o rder. Mastercard of Visa . 

Shipping C harges: U.S. S3.00. COD S5.00. Canada S6.00. 


vSee Lis t o f Advertisers on page 130 	 HOT CoCo April 1984 79 
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GAME 


BY FRANK TIPPS 

NEW LIFE 

FOR AN OLD GAME 


Three dirriensional Tic-Tac-Toe has 
always been one of my favorite 

games. It involves challenge, strategy, 
and luck, and its rules are simple. This 
Coco version, 4NRow, combines ma­
chine-code subroutines and Basic, to 
speed the game to an enjoyable level. 

Two people can play 4NRow while 
the computer maintains the game board 
and indicates a winning combination. 
One person can play against the com­
puter on four different difficulty levels 
with the option to play first or let the 
computer play first. 

The Program 

You can easily adapt the program­
ming techniques used in 4NRow to oth­
er programs, and the game strategy 
might suggest ideas to solve your own 
game-programming dilemmas. 

Line 10 reserves space at the upper 
end of l6K memory for the machine 
portion of the program. Lines 20-80 are 
hexadecimal machine code. They are 
string constants, not DATA statements 
and as such, they require only 2 bytes of 
memory for each byte of machine code. 
Data statements would require much 
more space to represent the machine 
code, and each byte would have to be 
separated by commas or put in separate 
DATA statements. 

In this case, you save over 600 bytes 
of Basic memory by not using commas 
to separate the machine-code bytes. 
String constants do not require string 
space and are not involved in the Basic 
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Play Tic-Tac-Toe in three 
dimensional color and get 
some useful programming 
techniques with 4NROW. 

garbage collection. String constants are 
the same length and have an even num­
ber of characters, both characteristics 
that are used later. 

Patches or changes are easy to im­
plement with the machine code in this 
configuration. Look at line 20. The 
108E3C47 is a LDY #3C47 instruction. 
Change it to LDY #3C48 by editing 
the line and changing the character 7 
to an 8. 

Line 90 assigns some meaningful 
characters to the codes for the colors. It 
is easier to remember characters than 
numbers, just as in Assembly language, 
LDA for load accumulator A is easier 
to remember than 86. 

Line 100 dimensions an array that 
holds data for the Extended Basic GET 
and PUT functions. 

Line 110 defines some locations that 
are used for communications between 
Basic and the machine code. 

Line 120 defines an array used to 
draw the word Won on the game 
screen. 

Lines 130-310 are the instructions for 
playing the game. The single-player op­
tion requires the right joystick, and the 
two-player option requires both. 

Lines 320-490 set up the machine 
code. It takes about 16 seconds to do 
this, and using POKE 65495,0 to speed 
up the process didn't seem to improve 
the time. Since the MPU runs at the 
lower rate when accessing RAM and 
most of the processing involves getting 
the data, little is gained by using the 
double-speed POKE. 

Looking back at line 110, the ma­
chine code starts at location $3C93, the 
check-for-win subroutine. In the Basic 
subroutine in lines 420-490, the FOR 
loop is set up to use 100 addresses (AD 
to AD+ 99). There are 100 bytes of ma­
chine code in each of the 200-character 
lines, 20-80. Two characters contain the 
data to be POKEd. This is why the 
MID$ selects two characters from the 
Ith position of the string and why there 
is an even number of characters in each 
string. 

If you use this technique for machine 
code, remember there must always be 
two characters for each byte. If the byte 
is less than $10 (16 decimal), it must be 
represented in the string with a leading 
zero (a byte of 4 must be "04"). 

Lines 500-580 are the option-selec­
tion portion of the program. Here you 

System Requirements 

16KRAM 
Extended Color Basic 


Editor/Assembler (optional) 




select one or two players. With one 
player, the user selects the level of diffi­
culty. Level one is the easiest and level 
four the hardest. The level of difficulty 
limits how far the computer goes in 
searching for its next move. The one 
player selection also allows you to go 
first or not. 

Lines 590-740 are the graphics com­
mands for drawing the game board. On 
a black-and-white TV, the shading of 
gray gives good definition of the board 
and player selections. 

Lines 750-820 are part of the game 
strategy. In this game, each board posi­
tion has a value. The random operation 
in line 780 determines whether the cor­
ners or the middle positions are empha­
sized in this particular game. 

For simple games where there are 
limited choices of play, some choices 
are more advantageous than others. 
From empirical observations, assign 
values to certain positions or moves and 
it becomes a simple matter for the com­
puter to select advantageous moves 

"When you move first, 

you have a 50-percent 


chance of winning 

because the computer is 


more consistent at picking 

the optimum moves. " 


Program Listing 1. 4NRow, Basic Version 

10 CLEAR200,&H3BFF 
20 DB$="108E3C47C6018E3C0717012B 
1027010630018C3C432FF2CE0000C604 
30C93C07170114102700EF30C93C0817 
0109102700E430C93C091700FE102700 
D930C93C0Al700F3102700CE33C81011 
8300302FCBC610CE000030C93C071700 
DA102700B5334111" 
30 DC$="83000F2FEDC605CE000030C9 
3C071700C21027009D33C81011830030 
2FECC603CE000330C93C071700A91027 
008433C810118300332FECC614CE0000 
30C93C071700901027006B3341118300 
032FEDC60CCE000C30C93C078D792756 
33411183000F2FF0" 
40 DD $="C611CE000030C93C078D6427 
4133441183000C2FF0C60FCE000330C9 
3C078D4F272C33441183000F2FF0C615 
8E3C078D3 E271BC6138E3C0A8D352712 
C60D8E3Cl38D2C2709C60B8E3Cl68D23 
261B34041Fl0833C07F73C0535048603 
3DF03C0550F73C04" 
50 DE$="7F3C03200586FFB73C03394F 
AB843AAB843AAB843AAB84A7A0816427 
02819C398E3C47F63C003085BF3C0186 
32C6CE8E3C47Al842604300120F8108E 
3C47ElA42604312120F8CE3C478632Al 
C42712ElC4270EA6C4Al842F021F31Al 
A42C021F3 2334111" 
60 DF$="B33C012FE0A684814B2C08A6 
A481CE2C021F211Fl0833C471F987F3C 
0681482D2 5 2E064FC6151600A581492E 
078603C61316009A814A2E07860CC60D 
16008F860FC60Bl6008881442D0E8044 
C6043DCB031F98C60Fl6007681402D0B 
8040C6043DlF98C6" 
70 DG $="112067813C2D068030C60C20 
5D 81382D06803 8C61420 5381342D0D80 
34C6103DCB031F98C603204281302D0B 
8030C6103DlF98C605203381202D0680 
20C610 20298110 2DlE811C2D048Bl420 
1281182D048B08200A81142D04800420 
028010C6042007C6" 
80 DH $ ="~43DlF98C6018E3C0730868D 
123A8D0F3A8D0C3A8D091F30833C07F7 
3C0439A6848119270E81E7270AB13 C06 
2D05B73C061Fl33940 825100B9ECBB88 
12Bl6A00BCE1B74DAE54AD2D830200FF 
FFFFFFFFFFFFFFFFFF00000000000000 
0000000000000000" 
90 GRN=l:YEL=2:BLU=3:RED=4 
100 DIM W{7,7) 

110 LV=&H3C00:WO=LV+3:Xl=WO+l:X2 
=Xl+l:VA=X2+2:WI=&H3C93:MO=&H3DD 
F 
120 WI$="D20R6NU10R6U20BR6NR6D20 
R6NU20NL6BR6Ul8NU2R6Dl8BR6BU20" 
130 CLS 
140 PRINT@B,"**** 4NROW ****":PR 
INT@40,"BY FRANK TIPPS":PRINT@74 
,"-WELCOME-":PRINT@l03,"TO THE G 
AME 4NROWI" 
150 PRINT@l60,"TO WIN A PLAYER M 
UST GET FOUR OFHIS/HER COLORS IN 

A STRAIGHT LINE." 
160 PRINT@288,"THIS MAY BE ACROS 
S: ";CHR${175) ;" ";CHR$(175); 
" ";CHR$(175) ;" ";CHR$(175) :PRIN 
T@345,CHR$(159) 
170 PRINT@359,"-0R-":PRINT@376,C 
HR$(159) :PRINT@384,"DOWN ON A LE 
VEL:":PRINT@407,CHR$(159) :PRINT@ 
43 8 ,CHR$ ( 15 9) 
180 PRINT@480,"(PRESS ENTER FOR 
MORE)"; 
190 A$=INKEY$:IF A$<>CHR$(13)THE 
Nl90 
200 CLS:PRINT@23,CHR$(175) :PRINT 
@26,CHR$(159) :PRINT@56,CHR$(175) 
; CHR$ ( 15 9) 
210 PRINT@64,"DIAGONALLY ON A LE 
VEL: ";CHR$(159) ;CHR${175) :PRIN 
T@ll9,CHR${159) :PRINT@l22,CHR${1 
75) 
220 PRINT@l36,"-0R-":PRINT@l53,C 
HR${172) :PRINT@l60,"DOWN THROUGH 

4 LEVELS: ";CHR$(172):PRINT@2 
17 ,CHR$(172) :PRINT@249,CHR${172) 
230 PRINT@264,"-0R-":PRINT@283,C 
HR${175) ;" ";CHR$(159) 
240 PRINT@320,"DIAGONALLY THROUG 
H 4 LEVELS:";CHR${175) ;CHR${159) 
:PRINT@412,CHR${159) ;CHR${175) :P 
RINT@475,CHR$(159) ;" ";CHR${175 
) 
250 PRINT@480,"{PRESS ENTER FOR 
MORE)"; 
260 A$=INKEY$:IF A$<>CHR$(13)THE 
N260 
270 CLS:PRINT"THE PLAYER USING T 
HE RIGHT JOY- STICK HAS THE YELL 
OW COLOR. THE PLAYER USING THE L 
EFT JOYSTICK HAS THE BLUE COLOR 

Listing 1 continued 

from the various possibilities. Make 
sure that the computer's move can lead 
to a win to keep the game challenging. 

In 4NRow, assigning values to board 
positions makes the challenge. At the 
most difficult level, level four, with the 
computer making the first move, you 
have about a 30-percent chance of win­
ning. When you move first, you have a 
50-percent chance of winning because 
the computer is more consistent at pick­
ing the optimum moves. There is also a 
constant switching between offensive 
and defensive play by the computer. 
Any game should be challenging, but 
not unbeatable, and have random 
moves so it remains unpredictable. 

Lines 830-890 control the game and 
handle the switching between players. 

Lines 900-950 conclude the game and 
control whether to play another game 
with the same options, or to allow the 
user to select new options. Line 900 
clears the keyboard input before look­
ing for the user input and ignores ac­
cidental keystrokes. Photo I. The 4NRow Screen 
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------------------------------------------------

Save75to100 Hours of 

Ty~ingTime
with ... 

instant 

T .M. CoCo 
Don't miss another great program because you 

didn't have the time to type it in. instant CoCo, the 

monthly cassette loader from HOT CoCo, will save 

you hours of keyboarding time. Just load instant 

CoCo into your Color Computer* and within sec­

onds you get to use: 


•new applications-reliable programs for 

education, business, home and hobby help the 

whole family grow in computer knowledge. 


the major programs from each issue of HOT CoCo,
• time saving utilities-will make your routine beginning with the Janaury 1984 issue. Every month 

tasks a breeze to perform, while expanding you'll be able to load great programs in seconds and 
the capabilities of your Color Computer. follow right along with your issue of HOT CoCo 

• action-packed games-save your quarters Magazine. 

and get hours of video fun without 
 So don't delay! Mail the attached card or the cou­
leaving home. pon below NOW! You don't want to miss one more 

The Best of '83 cassette contains more than 33 of the great program because you didn't have the time to 
best programs from all the 1983 issues of HOT type it in. 
CoCo Magazine. And it's yours for the astonishingly Or call toll-free-1-800-258-5473-and use your 
low price of $14.97! That means you get quality pro­ MasterCard, Visa, or American Express card. 
grams entered automatically for less than 45¢ each . Foreign and New Hampshire customers, please 
There are monthly cassettes available containing all call 603-924-9471. 

"l'RS-80 Color Computer is a trademark of Radio Shack, a division of Tandy Corp. 

YES! I want to save time with INSTANT COCO® 4·84 

0 Please send me __ copies of the "Best of '83" at $16.47 
each. 

D Please send me __ copies of this month's issue at $11.47 
each. 

D Please sign me up for a one year subscription beginning 
with this month's issue at $99.97 

Price includes postage and hand ling. Foreign Ai r Mail please add an addi tion 45¢ per casse tte or S25 
per subscription. US funds drawn on US banks ONLY. 

D CHECK/MO DMC DVlSA DAE 

Card# ____________Exp. Date. _______ 


Signature
instant Name __________________ 

Address 
r .M City _________State Zip______Coco 

Please allow 6-8 weeks for delivery instant Coco • 80 Pine Street • Peterborough, NH 03458 
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instant 
YES, I want to save time with CoCo@ 

0 Please send me copies of the "Best of '83" at $16.47 each. 

0 Please send me copies of this month's issue at $11.47 each. 

0 Please sign me up for a one year subscription beginning with this months issue at $99.97. 


DCHECK/MO DMC DVISA DAE 

Card# ___________Exp. Date.______ 


Signature
Name _________________________ 

Address ____________________ 

__________State~____Zip.______City 
Price Includes postage and handling. Foreign Air Mall please add an additional 

*per cassette or $25 per subscription. U.S. funds drawn on U.S. banks 
ONLY. Please allow 6-8 weeks for delivery. 

instant CoCo®• 80 Pine Street• Peterborough, NH 03458 4-84 
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Lines %0-1110 handle the joystick 
and fire-button inputs. These lines let 
you select only unoccupied board posi­
tions, and set values for the move. 

Lines 1120-1230 perform a transla­
tion of a board position into a screen 
location. 

Lines 1240-1280 are the subroutines 
for creating the cross hair cursor. 

Lines 1290-1400 call the machine 
code to check for a win. If a win has oc­
curred, the winning positions are con­
nected with a line to make that combi­
nation obvious to the player or players. 

Lines 1410-1570 call the machine 
code for the computer to make a move. 
The cursor flashes on the board over the 
position the computer has selected for a 
few seconds. This allows you to see the 
computer's move. 

Since the joystick software on the 
Color Computer is not that responsive, 
this area of the program can use some 

"4NRow shows 

what you can do with 

the Color Computer 


in just a few 

lines of code . .. " 


help. When you make your move, the 
cursor jumps from position to position. 
Each screen position corresponds to 
bands of X and Y joystick inputs. When 
the cursor is at the desired screen posi ­
tion, remove your hand from the stick, 
then depress the fire button to select the 
position. If you bump the stick while 
pressing the fire button, you might 
select another position and lose. There 
is no recovery from improper selec­
tions. A verification scheme after every 
move would slow the action of the game 
but you can press break and restart the 
program with a RUN command. 

To save you the trouble of disassem­
bling the machine code in lines 20-80, 
the Assembly listing is included here 
(Program Listing 2). 

4NRow shows what you can do with 
the Color Computer in just a few lines 
of code, and the program should be 
helpful to children learning to visualize 
in three dimensions.• 

Address correspondence to Frank 
Tipps, 1837 Cart/en Drive, Placentia, 
CA 92670. 

Listing I continued 

280 PRINT @l60,"THE JOYSTICKS POS 
ITION THE CURSOR ON THE BOA 
RD. THE FIRE BUTTON IS PUSHED 
TO SELECT A POSITION.":PRINT 
290 PRINT"AFTER A WIN, PRESS ENT 
ER TO PLAYAGAIN. PRESS S TO RE-S 
ELECT THE OPTIONS.":PRINT 
300 PRINT@480,"(PRESS ENTER FOR 
MORE)"; 
310 A$=INKEY$:IFA$ <>CHR$(13)THEN 
310 
320 CLS:PRINT@260,"SETT~NG UP MA 
CHINE COD E, •• " 
330 AD =&H3C93 
340 A$ =DB$ :GOSUB420 
350 A$ =DC $:GOSUB420 
360 A$=DD$ :GOSUB420 
370 A$=DE$:GOSUB420 
380 A$=DF$:GOSUB420 
390 A$=DG$:GOSUB420 
400 A$=DH$ :GOSUB420 
410 GOT0500 
420 I=l 
430 FOR A=AD TO AD+99 
440 D=VAL("&H"+MID$(A$,I,2)) 
450 POKE A,D 
460 I=I+2 
470 NEXTA 
4 80 AD=AD+l00 
490 RETURN 
500 CLS 
510 I NPUT "NUMBER OF PLAYERS( l OR2 
)";PN:IF PN <> l ANDPN<>2THEN510 
520 IF PN=2THEN590 
530 INPUT"LEVEL OF DIFFICULTY(l­
4) ";LD:IF LD <lORLD >4THEN530 
540 IF LD=lTHEN POKELV,47 
550 IF LD=2THEN POKELV,55 
560 IF LD=3THEN POKELV,71 
570 IF LD=4THEN POKELV,75 
580 I NPUT "DO YOU WANT TO GO FIRS 
T( Y OR N)";B$:IF B$ <>" Y"AND B$ <> 
"N"THEN580 
590 PMODE 3,l : SCREEN1,0: COLOR GR 
N,RED:PCLS GRN:NP=0 
600 FOR LL=0T0144STEP48 
610 FOR FF=0T080STEP20 
620 LINE(90+FF,44+LL)-(130+FF,4+ 
LL) ,PRESET 
630 NEXT FF 
640 FOR FF=0T040STEP1 0 
650 LINE(90+FF,44+LL-FF)-(170+FF 
,44+LL-FF) ,PRESE T 
660 NEXT FF 
670 NEXT LL 
680 LINE(30,20)-(50,40) ,PRESET,B 
690 DRAW"BM00,66S6C4Ul0R5F2D2G2L 
5BM+l0,4" 
700 DRAW"BM+0,+0C4NU10R5U2BM+4,+ 
2" 
71 0 DRAW"BM+0,+0C4U6E4F4D2NL6D4B 
M+4,0" 
7 20 DRAW "BM+0,-10C4D4F4ND2E4U4BM 
+4,+Hl" 
730 DRAW"BM +0 ,+0C4NR6U6NR3U4R6BM 
+5,+10" 
740 DRAW"BM+0,+0C4Ul0R6F2D2G2L3N 
L2F4S4" 
750 FORX=0T063:POKEVA+X,l:NEXTX 
760 FORZ=0T048STEP48:FORY=0T04ST 
EP4:FORX=5T06 
770 POKEVA+X+Y+Z,2:NEXTX,Y,Z 
780 M=RND(2)+2:IF M=3THEN N=4ELS 
EN=3 
790 FORZ=0T048STEP48:FORY=0T012S 
TEP12:FORX=0T03STEP3 
800 POKEVA+X+Y+Z , M:NEXTX,Y ,Z 
810 FORZ=21T037STEP16:FORY=0T04S 
TEP4:FORX=0T01 
820 POKEVA+X+Y+Z,N:NEXTX,Y,Z 
830 IFPN=2THEN850 
840 IF B$="N"THEN870ELSE NP=l 
850 PR=l:PAINT(45,30) ,YEL ,RED:GO 
SUB960:GOSUB1290 
860 IF PR=0THEN900 
870 PR=2:PAINT(45,30) ,BLU,RED 
880 I F PN=lTHEN GOSUB1410 ELSE G 
OSUB960:GOSUB1290 
890 IF PR<>0THEN850 
900 A$ =INKEY$ 

910 DRAW"BM0,140;S3C4Ul6R8D8L8BD 
8BR16Ul6R8D8L8F8BR8BU16NR8D8NR4D 
8R8BR8NU4R8U8L8U8R8D4BD12BR8NU4R 
8U8L8U8R8D4" 
920 DRAW"BM0,160;BU16NR8D8NR4D8R 
8BR8Ul6NU2R8Dl6BR12Ul6NL4R4BR8NR 
8D8NR4D8R8BR8Ul6R8D8L8F8" 
930 DRAW"BM0,l80;Ul6R8Dl6NL8BR8U 
16R8D8L8F8BR16NU4R8U8L8U8R8D4S4" 
940 A$=INKEY$:IF A$=CHR$(13)THEN 
590 
950 IF A$="S"THEN500ELSE940 
960 RX=JOYSTK(0) :RY=JOYSTK(l) :LX 
=JOYSTK(2) :LY=JOYSTK( 3) 
970 IF PR=2THENX=LX:Y=LY ELSE X= 
RX:Y=RY 
980 L=INT(Y/ 16) :C=INT((Y-l6*L)/4 
) :R=INT(X/ 16) 
990 GOSUB1240 
1000 F=PEEK(65280) 
1010 IF PR=lTHEN1040 
1020 CO=BLU 
1030 IF F <> l 2 5ANDF <> 253THEN1060 
ELSE1070 
1040 CO=YEL 
1050 IF F=l260RF=254THEN1070 
1060 PUT(H-4,V-4)-(H+4,V+4) , W,PS 
ET:GOT0960 
1070 PUT(H-4,V-4)-(H+4,V+4) ,W,PS 
ET 
1080 IF PPOINT(H,V) <>GRN THEN960 
1090 PAINT(H,V) ,CO,RED 
1100 M=R+4*C+l6*L:IF PR=lTHEN PO 
KEVA+M,&HE7 ELSE POKEVA+M,25 
1110 RETURN 
1120 ON L+l GOT01130,ll40,1150,l 
160 
1130 V=8:GOT01170 
1140 V=56:GOT01170 
1150 V=l04:GOT01170 
1160 V=l52 
1170 ON C+l GOT01180,ll90,1200,l 
210 
1180 H=l35:GOT01220 
1190 V=V+l0:H=l25:GOT01220 
1200 V=V+20:H=ll5:GOT01220 
1210 V=V+30:H=l05 
122 0 H=H+20*R 
1230 RETURN 
1240 GOSUB1120 
1250 GET(H-4,V-4)-(H+4,V+4J ,W,G 
1260 LINE(H-2,V)-(H+2,V) ,PRES ET 
1270 LINE(H,V-2)-(H,V+2) ,PRESET 
1280 RETURN 
1290 IF PR=lTHEN C$="C2"ELSE C$= 
"C3 11 

1300 DEFUSR0=WI 
1310 A=USR0 ( 0) 
1320 IFPEEK(W0) <> 0THEN1400 
1330 X=PEEK(Xl) :Y=PEEK(X2) 
1340 Ll=INT(X/ 16) :Cl=INT((X-16*L 
1)/4) :Rl=X-4*Cl-16*Ll 
1350 L2=INT(Y/ 16) :C2=INT((Y-16*L 
2)/4) :R2=Y-4*C2-16*L2 
1360 R=Rl:C=Cl:L=Ll:GOSUB1120:XX 
=H:YY=V:R=R2:C=C2:L=L2:GOSUB1120 
1370 LINE(XX,YY)-(H, V) ,PRESET 
1380 DRAW"BM10,90"+c$+WI$+"BR6Dl 
2BD2D2BR6U2BU2Ul2BR6Dl2BD2D2" 
13 90 PR=0 
1400 RETURN 
1410 IFNP <> 0THEN1440 
1420 IF PEEK(VA)=4THEN X=(RND(2) 
-1)*3ELSE X=RND(2)+20 
1430 NP=l:GOT01470 
1440 DEFUSRl=MO 
1450 A=USRl ( 0) 
1460 X=PEEK(Xl) 
1470 POKEVA+X,25 
1480 L=INT(X/ 16) :C=INT((X-16*L)/ 
4) :R=X-4*C-16*L 
1500 GOSUB1240 
1510 FORK=0T05 
1520 FORI=0T0100:NEXTI 
1530 PUT(H-4,V-4)-(H+4,V+4) ,W,PS 
ET:FOR I=0T0100:NEXTI 
1540 GOSUB1250:NEXTK 
1550 PUT(H-4,V-4)-(H+4,V+4) ,W,PS 
ET 
1560 PAINT(H,V) ,BLU,RED 
1570 GOSUB1290 
1580 RETURN 

END 
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'.f 
::c 
~ Program Listing 2. 4NRow, Assembly Version 

3D30 CE 

ONALS 

0000 
3D33 

00770 
007S0 CKS6S9 

LDU 
EQU 

#0 SET OFF-SET 

* CHECK UPPER BACK TO LOWER FRONT DIAG 

("l 

~ c 

~ 
:I.-
~ 
'.f 

3C00 
3C00 
3C01 
3C03 
3C04 
3C0S 
3C06 
3C07 
3C47 

00110 
00120 
00130 
00140 
001S0 
00160 
00170 
001 S0 
00190 
00200 

LV 
LD 
WO 
Xl 
X2 
N 
VA 
PL 
* 

ORG 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 

$3C00 
1 LEVEL OF PLAY 
2 LAST ADR FOR MATCHING 
1 WON FLAG 
1 START POSITION FOR WIN 
1 f,AST POSIT ION FOR WIN 
1 MAX VALUE OF STRAIGHT LINE 
64 ARRAY OF BOARD VALUES 
76 ARRAY OF POSSIBLE PLAY VALUES 

3D33 30 
3D37 17 
3D3A 1027 
3D3E 33 
3D40 ll S3 
NT? 
3D44 2F 
3D46 C6 
3D4 S CE 

R BACK 

C9 3C07 
0090 
006B 
41 
0003 

ED 
0C 
000C 
3D4B 

00790 
00 S00 
00 Sl0 
00S20 
00S30 

00 S40 
00SS0 
00S60 
00 S70 CK6063 

LEAX 
LBSR 
LBEQ 
LEAU 
CMPU 

BLE 
LDB 
LDU 
EQU 

VA,U GET START POSITION 
WIN LOP CHECK FOR WIN 
WON IF WIN, SET FLAG 
l,U INCREMENT OFF-SET 
#3 I S THIS ALL UPPER BACK TO LOWER FRO 

CKS6S 9 NO, LOOP 
112 SET INCREMENT 
U2 SET OFF-SET 
* CHECK DIAGONALS UPPER FRONT TO LOWE 

3C93 10SE 
3C93 
3C47 

00210 
00220 

WIN EQU 
LDY 

* 
IPL 

CHECK FOR WIN SUBROUTINE 
ADR OF POSSIB LE PLAYS 

3D4B 
3D4F 

30 
SD 

C9 
79 

3C07 00SS0 
00S90 

LEAX 
BSR 

VA ,U GET STARTING POSITION 
WINLOP CHECK FOR WIN 

3C97 
3C99 

C6 
SE 

01 
3C07 
3C9C 

00230 
00240 
002 S0 CK01S 

LDB 
LDX 
EQU 

#1 
#VA 
* 

INCREMENT VALUE 
ADR OF ARRAY VALUES 
CHECK PLAYS 0-lS 

3DS1 
3DS3 
3DSS 

27 
33 
11 SJ 

S6 
41 
000F 

00900 
00910 
00920 

BEQ 
LEAU 
CMPU 

WON 
l , U 
us 

IF WIN, SET FLAG 
INCREMENT OFF-SET 
CHECK FOR ALL THESE DIAGONALS 

3C9C 
3C9F 

17 
1027 

012B 
0106 

00260 
00270 

LBSR 
LBEQ 

WIN LOP 
WON IF 

CHECK EACH 
WON, GO TO 

COLUMN 
SET FLAG 

3DS9 
3DSB 

2F 
C6 

F0 
11 

00930 
00940 

BLE 
LDB 

CK6063 IF NOT ALL , 
#17 SET INCREMENT 

LOOP 

3CA3 30 01 002S0 LEl\X l, X INCREMENT TO ADD TO START CHECK 3DSD CE 0000 009S0 LDU #0 SET OFF-SET 
3CAS 
3C!IS 

SC 
2F 

3C43 
F2 

00290 
00300 

CMPX 
BLE 

#VA+60 
CK0 1 S 

CHECK FOR LAST VALUE 
LOOP IF NOT FINISHED RIGHT 

3D60 00960 CK6467 EQU * CHECK DIAGONALS UPPER LEFT TO LOWER 

3CAA 
3CAD 

CE 
C6 

0000 
04 

00310 
00320 

LDU 
LDB 

#0 
14 

SE T OFF-SET 
SET INCREMENT 

3D60 
3D64 

30 
SD 

C9 
64 

3C07 00970 
009 S0 

LEAX 
BSR 

VA,U GET START VALUE 
WINLOP CHECK FOR WIN 

3CAF 
3CB3 

30 
17 

3CAF 
C9 3C07 
0114 

00330 
00340 
003S0 

CK163 1 EQU 
LEAX 
LBSR 

* CHECK EACH ROW 
VA ,U LOAD START ADR 
WINLOP CHECK FOR ROW WIN 

3D66 
3D6S 
3D611 

27 
33 
11 SJ 

41 
44 
000C 

00990 
01000 
01 010 

BEQ 
LEAU 
CMPU 

WON 
4,U 
#12 

IF WIN, SET FLAG 
INCREMENT OFF-SET 
IS THIS ALL DIAGONALS? 

3CB6 
3CBA 

1027 
30 

00EF 
C9 3C08 

00360 
00370 

LBEQ 
LEAX 

WON IF 
VA+l,U 

WIN, GO SET FLAG 
INCREMENT TO NEXT ROW 

3D6E 
3D70 

2F 
C6 

F0 
0F 

01020 
01030 

BLE 
LDB 

CK6467 IF NOT ALL, 
us SET INCREMENT 

LOOP 

3CBE 17 0109 003 S0 LBSR WINLOP CHECK FOR WIN 3D72 CE 0003 01040 LDU #3 SET OFF-SET 
3CC1 
3CCS 

1027 
30 

00E4 
C9 3C09 

003 90 
00400 

LBEQ 
LEllX 

WON IF 
VA+2 ,U 

WIN, GO SET FLAG 
INCREMENT TO NEXT ROW R LEFT 

3D7S 010S0 CK6S71 EQU * CHECK DIAGONALS UPPER RIGHT TO LOWE 

3CC9 
3CCC 

17 
10 27 

00FE 
00D9 

00410 
00420 

LBSR 
LBEQ 

WINLOP CHECK 
WON IF WIN, 

FOR WIN 
GO SET FLAG 

3D7S 
3D7 9 

30 
SD 

C9 
4F 

3C07 01060 
01070 

LEAX 
BSR 

VA , U GET START POSITION 
WINLOP CHECK FOR WIN 

3CD0 
3CD4 
3CD7 
3CDB 
3CDE 

30 
17 
1027 
33 
11S3 

C9 3C0A 
00F3 
00CE 
ca 10 
0030 

00430 
00440 
004 S0 
00460 
00470 

LEAX 
LBS R 
LBEQ 
LEAU 
CMPU 

VA+3,U INCREMENT TO NEXT ROlv 
WINLOP CHECK FOR WIN 
WON IF WIN, GO SET FLAG 
1 6 ,U INCREMENT FOR NEXT LEVEL 
!4S IS THIS ALL ROWS? 

3D7B 
3D7D 
3D7F 
3DS3 
3D SS 

27 
33 
11S3 
2F 
C6 

2C 
44 
000F 
F0 
lS 

010S0 
01090 
01100 
01110 
01120 CK72 

BEQ 
LEllU 
CMPU 
BLE 
LDB 

WON IF WIN , SET FLAG 
4,U INCREMENT OFF-SET 
us IS THIS LAST DIAGONAL? 
CK6 S71 NO, LOOP 
121 SET INCREMENT FOR UPPER LEFT TO LO 

3CE2 2F CB .004 80 BLE CK1631 NO,LOOP WER RIGHT THROUGH DIAGONAL 
3CE4 C6 10 004 90 LDB #16 SET INCREMENT FOR LEVEL TO LEVEL 3DS7 SE 3C07 01130 LDX IVA SET POSITION 
3CE6 CE 0000 00S00 LDU #0 SET OFF-SET 3DSA SD 3E 01140 BSR WINLOP CHECK FOR WIN 

3CE9 30 
3CE9 
C9 3C07 

00Sl0 
00S20 

CK3247 EQU 
LE AX 

* CHECK LEVEL TO LEVEL 
VA,U GET START POSITION 

3DBC 
3DSE 

27 
C6 

10 
13 

011S0 
01160 CK73 

BEQ 
LDB 

WON 
U9 

IF WIN , SET FLAG 
SET INCREMENT 

3CED 17 00DA 00S3 0 LBSR WINLOP CHECK FOR WIN 3D90 SE 3C0A 01170 LDX IVA+3 SET OFF-SET 
3CF0 1027 00BS 00S40 LBEQ WON IF WIN, GO SET FLAG 3D93 SD 3S 011S0 BSR WINLOP CHE CK WIN UPPER RIGHT TO LOWER 
3CF4 33 41 00SS0 LEAU l , U INCREMENT TO NEXT POSITION LEFT THROUGH DIAGONAL 
3CF6 11S3 
3CFA 2F 
3CFC C6 
3CFE CE 

ONALS 
3D01 30 
3D0S 17 

000F 
ED 
0S 
0000 
3D01 

C9 3C07 
00C2 

00S60 
00S70 
00SS0 
00S 90 
00600 

00610 
00620 

CK4SS1 

CMPU 
BLE 
LDB 
LDU 
EQU 

LEAX 
LBSR 

us IS THIS !ILL LEVEL TO LEVELS? 
CK3247 NO, LOOP 
ts SET INCREMENTS FOR LEVEL DIAGONAL 
#0 SET OFF - SET 
* CHECK UPPER LEFT TO LOWER RIGHT DIAG 

VA,U GET START POSITION 
WINLOP CHECK FOR WIN 

3D9S 27 
3D97 C6 
3D99 SE 
3D9C SD 
DIAGONAL 
3D9E 27 
3DA0 C6 
3DA2 BE 

12 
0D 
3Cl3 
2C 

09 
00 
3Cl6 

01190 
01200 
01210 
01220 

01230 
01240 
012S0 

CK74 

CK7S 

BEQ 
LDB 
LDX 
BSR 

BEQ 
LDB 
LDX 

WON IF WIN, SET FLAG 
#13 SET INCREMENT 
#VA+l2 SET START POSITION 
WINLOP CHECK LOWER RIGHT TO 

WON IF WIN, SET FLAG 
#11 SET INCREMENT 
IVA+lS SET START POSITION 

UPPER LEFT 

3D0S 
3D0C 

1027 
33 

009D 
ca 10 

00630 
006 40 

LBEQ 
LEAU 

WON 
16, U 

IF WIN, SET FLAG 
INCREMENT FOR NEXT DIAGONAL 

3DAS 
OWER 

SD 
LEFT 

23 01260 BSR WINLOP CHECK DIAGONAL UPPE R RIGHT TO L 

3D0F 
s 
3Dl3 

1183 

2F 

0030 

EC 

006S0 

00660 

CMPU 

BLE 

148 IS 

CK4 SSl 

THIS ALL 

NO , LOOP 

LEFT TO RIGHT DIAGONAL 3DA7 

3DA9 

26 

34 

lB 
3DA9 
04 

01270 
012S0 
01290 

WON 
BNE 
EQU 
PSHS 

NOWIN IF NOT WIN , 
* SET WON FLAG 
B SAVE INCREMENT 

SKIP 

3DlS C6 
ER LEFT 
3Dl7 CE 

03 
DIAGON AL 

000 3 

00670 
ON A LEVEL 

006 S0 

LDB 

LDU 

#3 

n 

SET INCREMENT 

SET OFF-SET 

FOR UPPER LEFT TO LOW 3DAB 
)DAD 
3DB0 

lF 
S3 
F7 

10 
3C07 
3C0S 

01300 
01 31 0 
01320 

TFR 
SUBD 
STB 

X, D COPY CURRENT ADR 
#VA SUBSTRACT BEGINNING 
X2 STORE LAST OFF-SET 

ADR 

3DlA 006 90 CKS2SS EQU * CHECK UPPER RIGHT TO LOWER RIGHT DIA 3DB3 3S 04 01330 PULS B RESTORE STACK 
GONALS 3DBS 86 03 01340 LDA 13 GET NUMBER OF INCREMENTS 
3DlA 30 
3Dl E 17 

C9 3C07 
00A9 

00700 
00710 

LEAX 
LBSR 

VA,U GET START POS ITION 
WINLOP CHECK FOR WIN 

3DB7 
3DB8 

3D 
F0 3C0S 

013S0 
01360 

MUL 
SUBB X2 SUBSTRACT LAST POSITION 

3D21 
3D2S 
3D28 

1027 
33 
11S3 

0084 
ca 10 
0033 

007 20 
00730 
007 40 

LBEQ 
LEAU 
CMPU 

WON 
16,U 
#S l 

IF WIN, SET FLAG 
INCREMENT OFF-SET 

CHECK FOR ALL DIAGONALS 

3DBB 
3DBC 
3DBF 

S0 
F7 
7F 

3C04 
3C03 

01370 
013S0 
01390 

NEGB 
STB 
CLR 

COMPLEMENT VALU E 
Xl SAVE BEGINNING 
WO CLEAR WON FLAG 

POSITION 

3D2C 2F EC 007S0 BLE CKS2SS LOOP 3DC2 20 0S 01400 BRA CKRTN GO RETURN 
3D2E C6 14 00760 LDB 120 SET INCREMENT 3DC4 S6 FF 01410 NOWIN LDA #-1 SET FLAG FOR NO WIN 

Listing 2 continued 



SAVE THE LIFE of 

YOUR PROJECT! 


·-· ... _-~· 

OPERATE with the 
PROPER TOOLS! 

JBM'5 MIDWARE line of quality software, is available 

on either five and one-quarter or eight inch diskettes. 
 For more information, contact : 
All of JBM's software packages come complete with 

Dept.HC6 
The JBM Group, Inc. 
332 West Church Road 
King of Prussia, PA USA 19406 
TEL: 215-337-3138 ~llilJU °' J~:;,~"~;~;=~E 
TWX: 510-660-3999 group

for0S9 .-190VISA and MASTERCARD accepted. 

059 · is a registered trademark Gf Microware Corporation. 
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Listing 2 continued 

3DC6 B7 3C03 01420 STA WO 
3DC9 3 9 01430 CKRTN RTS RETURN TO BASIC 

01440 * 
3DCA 01450 WINLOP EQU * CHECK FOR WIN 

3DCA 4F 01460 CLRA CLEAR SUMMING REGISTER 
3DCB AB S4 01470 ADDA ,x ADD lST POSITION VA LU E 
3DCD 3A 014 80 ABX INCREMENT POSITION 
3DCE AB 84 014 90 ADDA ,x ADD 2ND POSITION VALUE 
3DD0 3A 01500 ABX INCREMENT POSITION 
3DD1 l\B 84 01510 ADDA ,x ADD 3RD POSITION VALUE 
3DD3 3A 015 20 ABX INCREMENT POSITION 
3DD4 AB S4 01530 ADDA ,x ADD 4TH POSITION VALUE 
3DD6 A7 A0 01540 STA ,Y+ STORE POSI TION VALUE IN PL ARRAY 
3DDS 81 64 01550 CMPA #100 CHECK FOR PLAYER 2 WIN 
3DDA 
3DDC 

27 
81 

02 
9C 

01560 
01570 

BEQ 
CMPA 

LOPRTN I F WIN , RETURN 
i -100 CHECK OF PLAYER l WIN 

3DDE 39 01580 
015 90 

LOPRTN 
* 

RTS RETURN COND CODE Z= l WIN;Z=0 NO WIN 

3DDF 01600 MOVE EQU * SUBROUTINE FOR COMPUTER'S PLAY 
3DDF SE 3C47 01610 LDX IPL GET PL ARRAY ADR 
3DE2 F6 3C00 01620 LDB LV GET MAXIMUM PLAY TO BE CHECKED--LEV 
EL OF DIFFICULTY 
3DE5 30 S5 01630 LEAX B,X GET LAST ARRAY ADR TO BE CHECKED 
3DE7 BF 3C01 01640 STX LD SAVE ADR 
3DEA 86 32 01650 LDA #5 0 GET POSITIVE VALUE FOR FULL LINE 
3DEC C6 CE 01660 LDB 1- 50 GET NEGATIVE VALUE FOR FULL LINE 
3DEE SE 3C47 01670 LOX IPL GET ADR OF PLAY ARRAY 
3DF1 Al S4 016 80 FINDJ CMPA ,x COMPARE FOR FULL LINE 
3DF3 26 04 01 690 BNE GETK NOT FULL CONT INUE 
3DF5 30 01 01700 LEAX l,X INCREMENT FOR NEXT PLAY VALUE 
3DF7 20 FS 01710 BRA FINDJ LOOP 
3DF9 108E 3C47 01720 GETK LDY #P L GET ADR OF PLAY ARRAY 
3DFD El A4 01730 FINDK CMPB ,Y CHECK FOR FULL LI NE WITH NEGATIVE V 
ALUE 
3DFF 26 04 017 40 BNE FINDM CONTINUE IF NOT FULL LINE 
3E01 31 21 017 50 LEAY l,Y INCREMENT ADR 
3E03 20 FS 01760 BRA FINDK LOOP 
3E05 CE 3C47 01770 FINDM LDU IPL GET ADR OF PLAY ARRAY 
3E0 8 S6 32 01780 MLOOP LDA 150 GET FULL LINE POSITION VALUE 
.3E0A Al C4 017 90 CMPA ,U CHECK FOR FULL LI NE + VALUE 
3E0C 27 12 01S00 BEQ INCU SKIP FULL LINES 
3E0E El C4 01810 CMPB ,u CHECK FOR FULL LINE - VALUE 
3El0 27 0E 01820 BEQ INCU SKIP FULL LINES 
3El2 A6 C4 01S30 LDA ,u GET VALUE FOR PLAY 
3El4 Al 84 01S40 CMPA ,x COMPARE TO CURRENT MAX 
3El6 2F 02 01850 BLE CKK IF </= , SKIP 
3El 8 lF 31 01S60 TFR U,X NEW MAX , COPY 
3ElA Al A4 01870 CKK CMPA ,Y COMPARE TO CURRENT MIN 
3ElC 2C 02 018S0 BGE INCU IF >/ = , SKIP 
3ElE lF 32 01 S90 TFR U,Y NEW MIN, COPY 
3E20 33 41 01900 INCU LEAU l , U INCREMENT PLAY ARRAY INDEX 
3E22 11B3 3C01 01910 CMPU LD CHECK FOR LAST ADR TO CHECK 
3E26 2F E0 01920 BLE MLOOP IF NOT, LOOP 
3E28 A6 S4 01930 LDA ,X GET MAX VALUE 
3E2A 81 4B 01940 CMPA 175 WILL NEXT MOVE MAKE A WIN? 
3E2C 2C 08 01950 BGE GO YES, GO ON 
3E2E A6 A4 01960 LDA , Y GET MIN VALUE 
3E30 81 CE 01970 CMPA 1- 50 WILL PLAYER WIN ON NEXT MOVE? 
3E32 2C 02 019S0 BGE GO NO , GO ON 
3E34 lF 21 01990 TFR Y, X SET NEXT PLAY TO BLOCK 
3E36 lF 10 02000 GO TFR X,D COPY PLAY ARRAY ADR 
3E3 8 83 3C47 020 10 SUBD #PL GET INDEX FOR ARRA 
3E3B lF 98 02020 TFR B,A COPY VALUE 
3E3D 7F 3C06 02030 CLR N CLEAR CURRENT POSSIBLE NEXT PLAY INDEX 
3E40 Sl 48 02040 CMPA #72 CHECK FOR PLAY ARRAY INDEX 72 
3E42 2D 25 02050 BLT S6S IF INDEX < 72 , CHECK OTHERS 
3E44 2E 06 02060 BGT S73 IF INDEX >7 2,CHECK OTHERS 
3E46 4F 02070 CLRA CLEAR VALUE 
3E47 C6 15 020S0 LDB 121 SET INCREMENT VALUE 
3E49 16 00A5 02090 LBRA LOOP GO GET NEXT PLAY 
3E4C Sl 49 02100 S73 CMPA #73 CHECK FOR INDEX OF 73 
3E4E 2E 07 02110 BGT S74 IF >,CHECK NEXT 
3E50 S6 03 02120 LDA #3 GET START INDEX 
3E52 C6 13 02130 LDB 119 GET INCREMENT 

3E54 16 009A 02140 LBRA LOOP GO GET NEXT PLAY 
3E57 Sl 4A 02150 S74 CMPA #74 CHECK INDEX FOR 74 
3E5 9 2E 07 02160 BGT S75 IF >, CHECK NEXT 
3E5B S6 0C 02170 LOA #12 GET START INDEX 
3E5D C6 00 021 S0 LDB #13 GET INCREMENT 
3E5F 16 00SF 02190 LBRA LOOP 
3E62 S6 0F 022 00 S75 LDA #15 GET START INDEX 
3E6 4 C6 0B 02210 LDB i ll GET INCREMENT 
3E66 16 00SS 02220 LBRA LOOP 
3E6 9 Sl 44 0223 0 S6 8 CMPA #6 S CHECK INDEX 
3E6B 2D 0E 02240 BLT S64 IF <. CHECK OTHERS 
3E6D S0 44 02250 SUBA #6S REMOVE OFF-SET 
3E6F C6 04 02260 LDB #4 SET INCREMENT 
3E71 3D 02270 MUL MULTIPLY 
3E72 CB 03 02280 ADDB #3 INCREMENT FOR 4TH POSITION 
3E7 4 lF 98 02290 TF R B,A COPY START INDEX 
3E76 C6 0F 02300 LDB #15 GET INCREMENT 
3E7 S 16 0076 02310 LBRA LOOP 
3E7B Sl 40 02320 S64 CMPA #64 CHECK FOR INDEX 64 
3E7D 2D OB 02330 BLT S60 IF <,CONTINUE 
3E7F S0 40 02340 SUBA #64 SUBTRACT FOR OFF-SET 
3E81 C6 04 02350 LDB #4 SET OFF-SET 
3E83 3D 02360 MUL MULTIPLY 
3ES4 lF 98 02370 TFR B,A COPY START INDEX 
3E86 C6 11 023 80 LDB #17 GET INCREMENT 
3E 88 20 67 023 90 BRA LOOP 
3E8A 81 3C 02400 S60 CMPA 160 CHECK INDEX 
3E8C 20 06 02410 BLT S56 IF <, CONTINUE 
3ESE 80 30 02420 SUBA 148 REMOVE OFF-SET 
3E90 C6 0C 02430 LDB 112 SET INCREMENT 
3E92 20 SD 02440 BRA LOOP 
3E94 81 38 024 50 S56 CMPA 156 CHECK INDEX 
3E96 2D 06 02460 BLT S52 IF<,CONTINUE 
3E98 80 3S 02470 SUBA 156 REMOVE OFFSET 
3E9A C6 14 024 S0 LOB 120 GET INC REMENT 
3E9C 20 53 02490 BRA LOOP 
3E9E 81 34 02500 S52 CMPA 152 CHECK INCREMENT 
3EA0 2D 0D 02510 BLT S48 IF <,SKIP 
3EA2 80 34 02520 SUBA 152 REMOVE OFFSET 
3EA4 C6 10 02530 LDB #16 INCREMENT 
3EA6 3D 02540 MUL MULTIPLE 
3EA7 CB 03 02550 ADDB 13 ADD OFFSET 
3EA9 lF 9S 02560 TFR B,A COPY START INDEX 
3EAB C6 03 02570 LDB 13 INCREMENT 
3EAD 20 42 025S0 BRA LOOP 
3EAF 81 30 02590 S4S CMPA t4 S CHECK INDEX 
3EB1 2D 0B 02600 BLT S32 IF <,SKIP 
3EB3 80 30 02610 SUBA 148 REMOVE OFFSET 
3EB5 C6 10 02620 LOB 116 I NCREMENT 
3EB7 3D 02630 MUL MULTIPLY 
3EB8 lF 98 026 40 TFR B,A COPY START INDEX 
3EBA C6 05 02650 LDB 15 INCREMENT 
3EBC 20 33 02660 BRA LOOP 
3EBE 81 20 02670 S32 CMPA 132 CHECK INDEX 
3EC0 2D 06 026 80 BLT Sl6 IF <,SKIP 
3EC2 80 20 02690 SUBA 132 REMOVE OFFSET 
3EC4 C6 10 02700 LDB 116 INCREMENT . 
3EC6 
3ECS 
3ECA 

20 
Sl 
2D 

29 
10 
lE 

02710 
02720 
02730 

Sl6 
BRA 
CMPA 
BLT 

LOOP 
#16 CHECK INDEX 
D015 IF <,SKIP 

• 
3ECC Sl lC 02740 CMPA 12S CHECK INDEX 
3ECE 2D 04 027 50 BLT S24 IF <,SKIP 
3ED0 BB 14 02760 ADDA 120 ADD OFFSET 
3ED2 20 12 02770 BRA SETB 
3ED4 Sl lS 027S0 S24 CMPA 124 CHECK INDEX 
3ED6 20 04 027 90 BLT S20 IF <, SKIP 
3EDS SB 08 02S00 ADDA IS ADD OFFSET 
3EDA 20 0A 02 Sl 0 BRA SE TB 
3EDC Sl 1 4 02S20 S20 CMPA 120 CHECK INDEX 
3EDE 20 04 02S30 BLT SET16 IF <,SKIP 
3EE0 80 04 02S40 SUBA 14 SET OFFSET 
3EE2 20 02 02S50 BRA SETB 
3EE4 80 10 02S60 SET16 SUBA 116 SET OFFSET 

Listing 2 continued 



MARK DATA PRODUCTS 
SUPER·PRO 

REPLACEMENT 

KEYBOARD KIT 

JOYSTICKS 
DEALER & CLUB INQUIRIES INVITED 

$19.95 EACH 
TWO FOR 

$37.95 

" In use. we found the ENDICOTI 

Best available! Smooth profess ional touch. 
Identica l keyboard layout eliminates re· 
lea rning key loca tions. Simple in stallation! 
No soldering or wiring. Professional 
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TAPE CAROUSEL 

"...provided lhe besl leel of 

Holds up to 25 cassettes in individual compartments. Units are 
stackable and revolve for easy access. Clea r plastic slicting 
covers keep tapes dust-free {tapes not included). Great for your 
stereo too! 

JOYSTICK to be smooth and re· all th e joysticks tes ted. 
sponsive .... built to last. the End i· ...(a) rugged unit al an al· 
cott model is a solid bu y" fordable pr ice." 
the RAINBOW. Oct. 1982 ·80micro. March 1983 

6 Month Warranty. No adaptor · plugs right in! 

NEW DISCOUNTS 
ON SOFTWARE' 15 0/. 0 FF LIST PRICE 

70 OF TWO OR THREE 
We will not be undersold! 

200/. 0 FF LIST PRICE 
70 OF FOUR OR MORE 

Send us any current ad showing a lower price than ours on anything we carry and we will honor it (mall order only) . Don't forget, WE PAY SHIPPING! 

CUSTOM SOFTWARE ENGINEERING 
•DISK DATA HANDLER: Darn Ba se Managemenl 1~. 95 

Fantashc' Powerful and ve1sa111e• Conhg u1e to you1 own' (SUPPLIED 
reouuemenis You dehne son on any O• all l1elas t32K 01 64Kl ON TAPE) 

B-5 
MONEY !Gr 2·:'1 ·41 Helps teach money sys1em $19.95 
BORROW 1G1 2·3·41 Prac11ce subffac11on skills 119.95 
CARRY CG• 2·1 ·41 Prac11ce addi11 on skills 119.95 
MATH FACT CG• I 10 51 F"SI level allows +, - . •. Of ... w1lh 118.95 

grapruc assis tance Second level w/ o assistance 
ABC's Type 1e11ers 10 the tune ol the alphabet sonQ I 9 .95 

SPECTRAL ASSOCIATES 
•LANCER AJous r1ng gooa time 
•MS. GOBBLER Gobbler's female counterpan 
WHIRLYBIRD RUN like Scramble 
STORM ARROWS E•c1r1ng maze chase 
LUNAR ROVER PATROL like Moon Patrol 
SPACE SENTRY Ahens/1adar/reluehng/l&S1 
Pl.ANET INVASION Ou >e k action De!e nder 
ALPHA SEARCH learn alphabet by c aoturing leUers 

1·2players 

COMPUTERWARE 
•JUNIOR' S REVENGE Similar to the erCBde 
•TIME PATROL Travel 11me warp. meel toes& l11ends 
•HYPER ZONE Cockpit vtew ol JO g1aph1cs 
•GRAN PRIX Test your dflv1ng sk ill 
•MOON HOPPER Get 10 moon-base alive 
BLOC HEAD 0 -ben hves' { 1 6K T Of Ol 

ELITE SOFTWARE 
ELITE-WOAD E•cellen1 Word Processor< 
•ZAK SUND Fantas11c1 

EUTE·CALC t 16. 32. 641(1 Powerful spreadsheet' 

T 
S24 .95 
124.95 
124.9 5 
124.95 
124.95 
118.95 
S24 .95 
S18 .95 

T 
128.95 
124.95 
$28.95 
12t.95 
124.95 
128.95 

T 
159.95 
120.95 
159.95 

D 
S28 .95 
128.95 
128.95 
128.95 
128.95 
122.95 
128.95 
120.95 

D 
131 .95 
129.95 
'29.95 
120.95 
129.95 
129.95 

D 
159.95 
129.95 
159.95 

COGNITEC 
TELEWAITEAM (For 16. 32.or 64Kl 

THE wo1d processo1 lor the CoCO' 

ANTECO SOF"IWARE 
8·BA\.L (POOL.I All balls shown. Full Cue c ontrol 
ptNBALL 3 dilterenl lllyOtJt51 

INTERGALACTIC FORCE E•oerience t•ench WIH1are '" 
you1 X·W1nghghter 

T 
...9 .95 

$24 .9 5 
124.35 

D 
1511.95 

ROMpt( 
129.9 5 
129.95 
129.95 

DATASOFT T D 
ZAXXON Tne 0U1cial one' 139.95 139.95 

Additional II stings In our free catalog · call or write. 
•Requires 1!SK Ex1 . BHlc Minimum *R19qulrea 32K Ext. B•alc Minimum. 

0th•" 18K Std. Beale Minimum. 

DISK REQUIRES 32K UNLESS OTHERWISE NOTED. 

ALL SALES FINAL · NO RETURNS UNLESS OEFECTIVE . 

WE PAY SHIPPING! 
Olher eomp•nle• nk yo1,1 lo ADD 11 , 12, 13, o r more for •hlppln9 

WE NEVER 00 to U.S.A.• C•n•d•. M•)l.lco. 
Add 12.00 forC .0 .0 . (U.S.A. Only) . Allow 2 w.-s lor cheek to CINr. 

SHIPPING·ALL OTHER COUNTRIES: Add 12.00 lor •-Ch .oftw•r• Item. 

Add 13.00 for ••ch Joy•l lck, 110.00 for ellCh c.ro1.1••l •nd 110.00 for •11eh lteybo•rd. 
ll•m• will be shlpp<Mf •Ir m•ll.-VIS4- All PAYMENTS MUST BE IN U .S. FUNDS 

ENDICOTT SOFTWARE 
P.O. Box 12543, Huntvt lle, AL 35815 

(205)638-4400 

PHONE OPEN 7 DAYS A WEEK! 

PROGRAMMERS INSTITUTE 
•COLOR ACCOUNTANT The Iles! petson"I hn;m o 11I 

paci.ageav;Hlable 

MARK DATA PRODUCTS 
COSMIC CLONES Cha1teng1nQ' 
EL BAN DITO Gel !he tood and 1un 

TOM MIX 
•CU'BER SeeO·BERT hop' 
•BUZZAAD BAIT Fas! Ac r1on Joust' 
•AIR TRAFFIC CONTROLLER Cont1ol land1ng ~ tak1nq ott 

olmanypla nes 
THE FROG Cross h ighway ana ri ver 
•SPACE SHUTTLE Control the Space Shult!t 
•DONKEY KING 4 Screens · Full ac hon' 
•COLOR GOLF Challenging• Uses tull set 01 clubs 
TRAP FALL M11ny ~P1 ltall s" he1e• 

S74 .95 

T 
S24 .95 
124.95 

T 
S2 7 .95 
127 .95 
$28.95 

$ 2 7 .95 
S28 .95 
S26.95 
S17 .95 
S27.95 

PETROCCI FREELANCE ASSOCIATES 
T 

*INSPECTOR CLUESEAU Find the mu rde• e• tn this 119.95 
e•cel1en1 9raphocadaptal 1ono1Clue 

•BOWLING SECRETARY H elps track ent"e league 124.95 

PR!CKLY·PEAR SOFTWARE 
Special Discounts: Take 15~ OFF L• st Price QI 1. 2 or 3 

T 
ADVENTURE IN WONDEAL..ANO Ci1ea t adventure' "ELIZA" 124.95 

1yoe mtelhgence Talk'" sentences' 
THE DISK MANAGER A ·· mus! nave" u1 1loly 
THE DISK MASTER E~cellen1 uhhty' 
•FLIGHT Reahstoc l1gnr s1mu1a1or 119.95 
•VIKING Go hom peas.ant 10 1<1.-.g' 119.95 
•GANGBUSTERS Lead a li te ol c rome and won' S19 .95 
COLOAKIT Full o l oowerfu l soltware development tools 129.95 

,,.lan111s11c uhhlv' 

D 
$79 .9 5 

D 
S29 .95 
S29 .95 

D 
S30.95 
S30.95 
$31 .95 

S29 .95 

$30.95 

S29 .95 

D 
129.95 

S29 .95 
124.95 
124.95 
524 .95 
S24 .95 
134 .95 

appea ring installat ion. Compute rs made 
af ter or about Oc t. 1982 req uire adapter. 

KEYBOARD:~ 

SPECIAL! $64.95 
ADAPTER: $4 .95 

..-See List of Advertisers on page 130 	 HOT CoCo April 1984 87 
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UTILITY ((i ~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Lt~~ 
BY BRAD WATSON _ Co\..o_ 

CC/ZAP 


There are few programming utili­
ties for the advanced program­

mer-especially utilities written for use 
with Radio Shack's disk system. For 
that reason, I decided to write a Zap 
type of program so the contents of a 
particular sector can be viewed and 
then edited easily. 

CC/ZAP uses the unique DSKI$ 
and DSKO$ functions, which let you 
read and write individual sectors di­
rectly to and from memory (actually 
two string variables). 

For the sake of simplicity, I dis­
played the whole track/sector on the 
screen in ASCII format. From there, 
the user can either page forward or 
backward to other track/sectors, or 

10 CLS:PRINT:PRINT"INSERT bISK I 
N DRIVf: ZERO" 
20 INPUT"HIT <ENTER > TO CONTINUE 
•;A$ 

30 CLS:CLEAR 1000 

40 PRINT"TRACK SECTOR EDITOR" 

50 PRINT"BY BRAD WATSON" 

60 PRINT"JULY, 1983" 

70 PRINT@256,"TRACK # (0-34) "; 

80 INPUTT:IFT <0 OR T>35 THEN 70 

90 PRINT@288,"SECTOR # (1-18) "; 

100 INPUTS:IFS <l OR S>l8 THEN90 

110 DSKI$ 0,T,S,A$,B$ 

120 CLS 

130 FOR A=ll52 TO 1279 

140 POKE A,ASC(MID$(A$,A-1151,l) 

) 
150 NEXTA 
160 FORA=l280 TO 1407 
170 POKE A,ASC(MID$(B$,A-1279,l) 
) 
1 80 NEXTA 

190 A$="" :B$="" 

200 PRINT@0,"TRACK SECTOR EDITOR 


210 PRINT@64,"TRACK";T,"SECTOR"; 

s 

220 PRINT@96,STRING$(32,"-"); 

230 PRINT@416,"HIT <M> TO MODIFY 

T/S CONTENTS"; 

240 PRINT@448," <+> OR< - > TO PAG 
E II i 

250 PRINT@384,STRING$(32,"-"); 
260 T$=INKEY$:IFT$=""THEN260 
270 IF T$="+" THEN GOSUB 310:GOT 
0110 ELSE IFT$="-" THEN GOSUB 34 
0:GOT0110 

Read and write individual 
sectors directly to and 
from memory with this 
advanced Coco utility. 

go into the modify mode to edit the 
contents of that particular track/sec­
tor. Table 1 is a summary of the com­
mands available from the keyboard.• 

Address correspondence to Brad 
Watson at 14844 Olmsted Drive, Den­
ver, CO 80239. 

280 IF T$="M" THEN GOSUB 370 
290 IF T$=CHR$(12) THEN30 
300 GOTO 200 
310 S=S+l:IFS >l 8 THEN T=T+l:S=l 
320 IF T >34 THEN T=34 
330 RETURN 
340 S=S-l:IFS <l THEN T=T-l:S=l8 
350 IF T<0 THEN T=0 
360 RETURN 
370 X=ll 52 
380 P=PEEK(X) 
390 FORA=lTO 25 
400 POKEX,207 
410 T$=INKEY$:IFT$<> ""THEN450 EL 
SE NEXTA 
420 FOR A=l TO 25 
430 POKEX,P 
440 T$=INKEY$:IFT$ <> ""TH EN460 EL 
SE NEXTA 
450 .POKE X,P 
460 IF T$=CHR$(8) THEN X=X-1 ELS 
E IF T$=CHR$(9) THEN X=X+l 
470 IF T$="]" THEN X=X+2 ELSE IF 

T$=CHR$(21) THEN X=X-2 
480 IF T$=""" THEN X=X-32 :IF X<l 
152 THEN X=X+32 
490 IF T$=CHR$(10) THEN X=X +32:I 
F X>l407 THEN X=X-32 
500 IF T$="E" THEN RETURN 
510 IF T$=" " THEN GOSUB 570 
520 IF T$="W"THEN GOSUB 620 
530 IF X<ll52 THEN X=ll52 ELSE I 
F X>l407 THEN X=l407 
540 PRINT@416,"<SPACEBAR> TO MOD 
IFY "; 
550 PRINT@448,"<E> TO EXIT, <W> 
WRITES TO DISK"; 

Program Listing. CC/ZAP 

560 GOTO 3 80 
570 PRINT@448,STRING$(32,32) ;:PR 
INT@448,"MODIFY ("HEX$(P) ") TO " 

' 580 LINEINPUTP$:P=VAL("&H"+P$) 
590 IF P<0 OR P >255 THEN 570 
600 POKE X,P 
610 RETURN 
620 PRINT@448,"WRITING TO DISK .• 
.PLEASE WAIT "; 
630 FORA=ll52 TO 1279 
640 A$=A$+cHR$(PEEK(A)) 
650 NEXTA 
660 FORA=l280 TO 1407 
670 B$=B$+CHR$(PEEK(A)) 
680 NEXTA 
690 DSK0$0,T,S,A$,B$ 
700 PRINT@448,"HIT ANY KEY TO CO 
NTINUE EDIT "; 
710 A$="":B$="" 
720 IFINKEY$=""THEN720 
730 RETURN 

In the Paging Mode: 

+-Pages forward to the next track/sector 

- -Pages backward to the previous track/ 


sector 
CLEAR-Selects completely new track and 

sector values 
M-Goes into the Modify mode 

In the Modify Mode: 
Left Arrow-Moves cursor I byte to the left 
Right Arro.w-Moves cursor I byte to the 

right 
Shifted Left Arrow-Moves cursor 2 bytes 

to the left 
Shifted Right Arrow-Moves cursor 2 bytes 

to the right 
Up Arrow-Moves cursor I byte upward 
Down Arrow-Moves cursor I byte down­

ward 
Spacebar-Modifies current byte under 

cursor 
W-Writes modified track/ sector to disk 
E-Exits Modify Mode, and returns to Pag­

ing Mode 

Table 1. Command Summary 

System Requirements 

16KRAM 
Disk Basic 
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Coming Next Month 

N ext month's issue focuses on 
science and the part your Color 

Computer can play in it. In one 
feature by James Hardy you will see 
how the Coco makes itself indispens­
able in the chemistry lab. Caitlin 
Dangler presents a surprising look at 
particle physics, and in ''Are the 
Stars Random-Part I," the author 
looks at randomness and solutions to 
statistical problems. 

A program called Snark will help 
young children understand graphing 
coordinates. May is also the month 
for Re:FLEX, where you will get a 
look at the Stylograph word pro­
cessor for FLEX and OS-9. The 
Educated Guest tutors on Assembly­
language programming, and J.J. 

Barbarella gives a business program 
called Financial Transactions Tracker. 

Our Review section features the 
Speak-Up voice synthesizer by 
Classical Computing, a new book, 
25 Graphics Programs in Microsoft 
Basic, a look at the Master Writer 
word processor, and Scott Norman's 
review of the Super Stat graph pro­
gram. 

Just for fun, Elmer's Arcade goes 
to the Pits of Ganymede, and you'll 
find a Yahtzee program called 
Tricky Dice. 

As usual, this issue of HOT Coco 
gives you what's important, what 
you want to know, and ways to en­
joy your Color Computer. • 

ATTENTION 
SUBSCRIBERS 

We occasionally make our mailing list available to 
other companies or organizations with products or ser­
vices which we feel might be of interest to you. If you 
prefer that your name be deleted from such a list, 
please fill out the coupon below or affix a copy of your 
mailing label and mail it to: 

The Wayne Green Publications Group 
HOT Coco 

P.O. Box 975 
Farmingdale, NY 11737 

================================ 

Please delete my name 
from mailing lists sent to 

other companies or organizations. 

FL I" I/Jc Fiii 
l11sfr11111c11t 
l'//g/11 
A•f11111/11f11r 

E11citln9 •i•uhtion ot jet tli9ht 

l"-v11~•t• a new eour•• ea c h !l19nt or 

do ••rob.mt.le• . lnatru.ient u111;eoff1 

and land1n;1e. Variable contro l 

aa naitiv1ty for b+q1nnar or ••per t.. 

P'ully ioatr~nt•d 1ncludin;J •11aad a Up"' 

dhphy . Speedy Ult or Hit ax. ~1ic . 


T•SN flt.ts Direct Mve to tlU 


LPVll I DMP 100 Descenders 
&bc:d•(9hi jk 1f"lnop ~r1.tuvr...iJ11Cyz 

U••r tr•n•parent. -cl'IJ n• l•n9ua9•, ~ Include• CHROUT: • pr~r•• to .odlly AAINIOW 
T•l•'"'ri t•r- 64 by Coqni t•c to 1,11e 

tri. D~SCEl'i D I:JlS pr09a•. 

l2~ TA.Pt '1!..9S Dire-ct Hv• to DISK 

Add Sl.00 for •hipping t.o all orders. 

We accept COO orders 
KRT Software 
P 0 lox 4ll95 
St Petersburg, Fl 33743 

t813l 321-2840 9am - Spm EST 

• Integrates Keyboard and Monitor 
• Accepts TC 130 or similar color video 

receiver 
• Useable with Cartridges or Floppy 

Disk/Controller 
• Lifts and tilts Monitor for easier viewing 
• Custom molded of reinforced fiberglass 
• Silver-Gray or Off-White finish 

$37.50 plus $2. 50 shipping & handling 
NYS residents add 7% sales tax 

Syracuse R & 0 Center 
P.O. Box 125 ., 174 

Dewitt, NY 13214 

(315) 437-4089 

"SCANeOUT" 
$24.95 M•d< in USA 

~A'<o•'M<O 
RS 232 Analizer 

11 

TRS . . MODEM I"SCANeOUT' ' TRS .. MODEM 

PRINTER PRI NT ER 
CPUPLOTTER PLOTTER 

Constant Monitoring. Designed for all 
Built in A' to B' Selector. color Computers 
Stays in line. (incl. MC-10) 
Software Compatible. 
Assembled Plastic Enclosure. ORDER NOW 
Line Cords included. ONLY $24.95 

(add S2.00 for shipping) 

(FL R~ents add Sl.25 tax) 

C.0.D. ORDERS ACCEPTED (813) 595-2853 

National Research Group, Inc. 
11580 Oakhurst Rd. .-323 

Largo, FL 33544 
Muldple unit di.Jcount (4 or more) caU for free quote and save/ 
• TR5'l0 rohn- oo""""" is a .-egme.-ed trodemarl< af Tandy c..,,. 
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TUTORIAL 


BY MARK D. GOODWIN 


JOURNEY TO THE CENTER 

OF THE ROM-PART VI 


T his month's installment of our ROM dissection cov­
ers locations A 755 to AD46, and it includes routines 

such as the Color Basic MOTOR command, various cas­
sette functions, graphics, SET and RESET commands, 
joystick functions, and the command mode.-eds. 

A755-A75C Read-Bit-from-the-Cassette Routine 

A755-A756 Read a bit 
A757-A758 B = bit duration 
A759 Decrement the duration 
A75A-A75B Carry= bit value 
A75C Return 

A 75D- A 77B Cassette-Bit Routine 

A75D-A75E Duration=O 
A75F- A760 Test the sync value 
A761-A762 Jump if it's set 
A763-A764 Read a bit 
A765-A766 Loop if it's high 
A767-A768 Read a bit 
A769-A76A Loop if it's low 
A76B Return 
A76C-A76D Bump the duration 
A76E-A770 Read the cassette input value 
A771 Carry= cassette input value 
A772 Return 
A773-A774 Read a bit 
A775-A776 Loop if it's low 
A777-A778 Read a bit 
A779-A77A Loop if it's high 
A77B Return 

A77C-A7BC Read-Cassette-Leader Routine 

A77C-A77D Disable the interrupts 
A77E-A77F Tum cin the motor 
A780-A781 Counter=O 
A782- A783 Read a bit 
A784-A785 Read a high 
A786-A787 Jump if not in sync 
A788-A789 Read a low 
A78A-A78B Jump if not in sync 
A78C-A78D Decrement the counter 
A78E-A78F A =counter value 
A79{}-A791 Leader done? 
A792-A793 Loop until the leader is completely read 
A794-A795 Save the sync value 

A796 Return 
A797-A798 Read a low 
A799-A79A Jump if not in sync 
A79B-A79C Read a high 
A79D-A79E Jump if not in sync 
A79F-A7AO Bump the counter 
A7Al -A7A2 A =counter value 
A7A3-A7A4 Set the flags for the counter value 
A7A5-A7A6 Jump 
A7A7-A7A8 Counter=O 
A7A9-A7AA Read a low 
A7AB-A7AC Jump 
A7AD-A7AE Counter = O 
A7AF-A7BO Read a high 
A7B l-A7B2 B =counter value 
A7B3-A7B4 Sync? 
A7B5-A7B6 Jump if not in sync 
A7B7-A7B8 Check for sync 
A7B9 Return 
A7BA-A7BB Counter=O 
A7BC Return 

A 7BD- A 7C9 Color Basic MOTOR Command 

A7BD-A7BE B ,;, current Basic character 
A7BF- A7CO Get the next Basic character 
A7Cl -A7C2 OFF token? 
A7C3-A7C4 Jump if it's an OFF token 
A7C5-A7C6 ON token? 
A7C7-A7C9 End of the Basic statement? 

A7CA-AID2 Tum-On-the-Cassette-Motor Routine 

A7CA-A7CC A= control register A (PIA2) value 
A7CD-A7CE Set the motor bit 
A7CF-A7CO Tum on the motor 
A7D I-A702 X =delay counter 

AID3-AID7 Delay Routine 

A7D3-A7D4 Decrement the delay counter 
A7D5-A7D6 Loop until the delay is done 
A7D7 Return 

AIDS-A7E4 Write-Cassette-Leader Routine 

A7D8-A7D9 Disable the interrupts 
A7DA-A7DB Tum on the motor 
A7DC-A7DD X :=leader length 
A7DE-A7DF Write a leader byte 
A7EO-A7El Leader done? 

Listing continued 

90 HOT CoCo April 1984 



Listing continued 

A7E2-A7E3 Loop until the leader is completely written 
A7E4 Return 

A 7E5-A 7E8 Cassette Routine 
A7E5-A7E6 Write the leader 

A7E7-A7ES Write a block 


A 7E9-A 7F3 Tum-Off-the-Cassette-Motor Routine 
A7E9-A7EA Enable the interrupts 
A7EB-A7ED A= control register A (PIA2) value 
A7EE-A7EF Clear the motor bit 
A7FO--A7F2 Save the new control register A (PIA2) value 
A7F3 Return 

A 7F4-A827 Write-Cassette-Block Routine 
A7F4-A7F5 Disable the interrupts 
A7F6-A7F7 B =block length 
A7F8-A7F9 Save the block length 
A7FA-A7FB A= block length 
A7FC-A7FD Jump if it's equal to zero 
A7FE-A7FF X =start of the cassette buffer 
A800--A801 Figure the checksum 
A802 Decrement the block length 
A803-A804 Loop until the checksum is computed 
A805-A806 Add the block type to the checksum 
A807-A808 Save the checksum 
A809-ASOA X =start of the cassette buffer 
ASOB-ASOC Write a header byte 
ASOD-ASOE A =sync byte value 
ASOF-ASIO Write the sync byte 
A811-A812 A= Block type 
A813-A814 Write the block type 
A815-A816 A = block length 
A817-A818 Write the block length 
A819 Block length = O? 
ASlA-ASIB Jump if it's equal to zero 
ASIC- AS ID Get a data byte 
ASIE-ASlF Write the data byte 
A820--A821 Block done? 
A822- A823 Loop until the block is completely written 
A824-A825 A=checksum 
A826-A827 Write the checksum 

A828-A85B Write-Cassette-Byte Routine 
A828-A829 A = byte to write 
A82A-A82B Save it 
A82C-A82D B = bit to write 
A82E-A82F A =last value written 
A830--A832 Send it to the DAC 
A833-A836 Y =start of the cassette sine table 
A837-A838 Bit set? 
A839-A83A Jump if the bit is set 
A83B-A83C A =value to write 
A83D-A840 End of the sine table? 
A841-A842 Jump if it's the end of the sine table 
A843-A845 Send the value to the DAC 
A846-A847 Loop until all the sine values have been sent 
A848-A849 A= value to write 
A84A-A84D End of the sine table? 
A84E-A84F Jump if it's the end of the sine table 

A850--A852 Send the value to the DAC 
A853-A854 Loop until all the sine values have been sent 
A855-A856 Save the last value 
A857 Shift the bit test value 
A858-A859 Loop until all the bits have been written 
A85A-A85B Get the byte written and return 

A85C-A87F Cassette Sine Table 

A880-A8BO Color Basic SET Command 
A880--A881 Figure the memory location and the bit mask 
A882-A883 Save the memory location 
A884-A886 B=color 
A887-A888 Get the memory location 
A889-A88A Color> 8? 
A88B-A88C Jump if the color > 8 
A88D Decrement the color value 
A88E-A88F Jump if it's equal to zero 
A890--A891 A =color mask multiplier 
A892 Figure the color mask 
A893-A894 Jump 
A895-A8% Get the video character 
A897-A898 Jump if it's nongraphics 

A899-A89A Mask it for the color 

A89B-A89C Ignore 

A89C Zero the color mask 
A89D-A89E Save the color mask 
A89F-ASAO Check the syntax 
A8Al-ASA2 Get the video character 
ASA3-ASA4 Jump if it's graphics 
ASA5 Blank the character 
ASA6-ASA7 Mask the graphics bits 
ASA8-ASA9 Set the pixel 
ASAA-ASAB Set the color 
ASAC-ASAD Make it a graphic character 
ASAE-ASAF Display the new character 
ASBO Return 

A8Bl-A8CO Color Basic RESET Command 
A8Bl-ASB2 Figure the memory location and the bit mask 
ASB3-ASB4 Check the syntax 
ASB5 Zero A 
ASB6-ASB7 B = video character 
ASB8-ASB9 Jump if it's nongraphics 
ASBA-ASBB Invert the bit mask 
ASBC-ASBD Reset the pixel 
ASBE-ASBF Display the new character 
ASCO Return 

A8Cl-A8F4 Graphics Routine 
A8Cl-ASC3 Check the syntax 
ASC4-ASC6 Call the Extended Color Basic link 
ASC7-ASC9 B =x value 
ASCA-ASCB X value > 63? 
ASCC-ASCD Jump if the x value > 63 
ASCE-ASCF Save the x value 
ASDO--ASD2 Check the syntax and B = Y value 
ASD3-ASD4 Y value > 31? 
ASD5-ASD6 Jump if they value > 31 
ASD7-ASDS Save the y value 
ASD9 Figure the number of video lines 
ASDA-ASDB A= number of characters per line 
ASDC Figure the line offset 
ASDD-ASDF X =start of video memory 
ASEO--ASEl Adjust it for the line offset 
ASE2-ASE3 B=x value 
ASE4 Figure the column offset 
ASE5 X =video memory location 
ASE6-ASE7 Get the x value and the y value 
ASE8-ASE9 Mask the y value 
ASEA Adjust the x value 
ASEB Adjust the y value 
ASEC-ASED Mask B for the bit mask 
ASEE Adjust the bit mask 
ASEF Bit mask done? 
ASFO-ASFI Loop until the bit mask is complete 

Listing continued 
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C-05, C-06, C-10, C-12, C-20, C-24, C-32 

From the leading supplier of Computer Cassettes, 
new, longer length C-12's (6 minutes per side) provide 
the extra few feet needed for some 16K programs. 

0 BASF-LHD (DPS) world standard tape. 
Premium 5 screw shell with leader. 

0 Internationally acclaimed. 
Thousands of repeat users. 

0 Error Free • Money back guarantee. 
,,-156 

*
500 C-12's or C-10's - 38¢ each 
(w / labels, add 4¢ •Shipping $17./500 

500 Boxes 13¢ ea. • Shipping $10. /500 
(Free Caddy offer does not apply) 

TRACTOR FEED • DIE-CUT 
BLANK CASSETTE LABELS 
WHITE : $3.00/100 $20.00/1000 

COLORED LABELS • Pastels · 
..1e;.\fJ Red , Blue , Green . Yellow . Lavender 
,... . $4 .00/100 $30 .00/1 000 

CASSETTE STORAGE CADDY 
Holds 12 cassettes $2.95 

~~u~~:e:dge labelsljJ 
and index card ~ 

FREE 
1 CADDY.WITH EVERY 
4 DOZ. CASSETTES PURCHASED 
(does not apply to 500 quantity otter) 

~ Call· 213/700-0330 tor IMME.DIATE SHIPMENT ~ 
~ • 

ORDER r\ MAIL 
NOW .. .L( TO . .. 

r - - - - - ­
I ITEM 1 DOZEN 

C-05 D 1.00 

I c-os D 1.00 
C-10 D 7.50 

I c-12 D 7.50 
C-20 D B.75 
C-24I D 9.oo 
c-a2 D 11 .00 

I Hard Box D 2.50 
White Labels O 

· on Credit Card Orders ~ 

YORH 10r"' 9525 Vassar Ave . #HC 
Chatsworth, CA 91311 

ORDER FORM • - - - - - - .. 
2 DOZEN TOTAL Each cassette ' "' • 

D 13.00 
D 13.oo 
D 14.00 
D 14.00 
D !6.50 
D 17 00 · 
D 21 00·
0 4 oo 

J .00 1100 D 20.00 11000 

I 
Colored Labels 0 4 .00 1100 D 30 0011000 
Cole>< 

includes two YORK 10 
labels on ly . Boxes are I 
sold separa tely . We 
pre/er to ship by UPS I 
as being the fastest and 
safest. If you need sh1 p­ I 
ment by Parcel Post. 
check here 0 . I 

·­
NOTE: Additional I 
charges outside 48 

I 
DESCR:?TlON QUANTITYPRICE Continental States . I2.95Storage Caddy 

I 
Shipments to AK . Ht . 
and USA possessions 

SUB TOTAL Igo by Priority Mail: 

I 

Calif . residenls add sales lcu: 
 Canada &Mexico­ IAirma11 : 


All others- Sea Mail . 

3.50Shipping /handling (any quantity - using prices above) 

I Outside 48 Continen!al Slates - Additional 51 per I
caddy ; per doz. cassettes or boxes. 

Ask about ourTOTAL II CHECK OR M.0 . Charge to DUPLICATING 
.• ENCLOSED 0 Credit Card : VISA 0 MASTERCARD 0 ISERVICE

0 PLEASE SEND QUANTITY DISCOUNTS 

II 
Card No. ---·-- ------------------- Exp. ____

I I 
Name ------------------ ----·---------- ­I I 
Address _ _________________________________I I 


I I 

City --·--------------- State/ Zip ----------- I 

I Signature __ ___ _ ________ _ ____Phone __________ 
II Computer make & model ------·------ Disk? (y/n) ___ ..·----------------­92 HOT CoCo April t984 

listing continued 

A8F2-A8F3 Save the bit mask 
A8F4 Return 

A8F5-A90F Color Basic POINT Command 

A8F5-A8F6 
A8F7-A8F8 
A8F9-A8FA 
A8FB-A8FC 
A8FD-A8FE 
A8FF-A900 
A901-A902 
A903 
A904 
A905 
A906 
A907-A908 
A90'J 
A90A-A90C 
A90D-A90F 

Figure the memory location and the bit mask 
B= -1 
A = video character 
Jump if it's nongraphics 
Mask the graphics character 
Jump if the pixel isn't set 
B ,;, video character 
Shift the color value 
Shift the color value 
Shift the color value 
Shift the color value 
Mask the color value 
Bump the color value 
Save B as the current result 
Check the syntax and return 

A910-A936 Color Basic CLS Command 

A910-A912 
A913-A914 
A915-A917 
A918-A919 
A91A-A91B 
A91C 
A91D-A91E 
A91F 
A920-A921 
A922 
A923- A924 
A925- A926 
A927-A929 
A928- A929 
A92A-A92C 
A92D- A92E 
A92F- A930 
A931 -A933 
A934-A935 
A936 

Call the Extended Color Basic link 
Jump if it's the end of the Basic statement 
B =color 
Color> 8? 
Jump if the color > 8 
Color=O? 
Jump if the color= 0 
Decrement the color value 
A =Color mask multiplier 
Figure the color mask 
Set all the graphics bits 
Make it a graphics character 
Ignore 
B =green graphics character 
X =start of video memory 
Save it as the new cursor position 
Display a graphics character 
End of video memory? 
Loop until the end of video memory is reached 
Return 

A937-A93E CLS and Display Microsoft Message 

A937-A938 Clear the screen 
A939- A93B X = Microsoft message pointer 
A93C- A93E Display the message 

A93F-A94A Check the Syntax and Evaluate the Expression 

A93F-A941 Check the syntax 
A942-A944 Evaluate the expression and return with the 8-bit result 

in B 
A945 B=O? 
A946-A947 JumpifB <> 0 
A948-A94A Display FC error message 

A94B-A973 Color Basic SOUND Command 

A94B-A94C 
A94D-A94E 
A94F-A950 
A951-A952 
A953 
A954-A955 
A956-A958 
A959-A95A 
A95B-A95D 
A95E-A95F 

B=tone 
Save the tone 
B=duration 
A= duration multiplier 
D =adjusted duration 
Save the duration 
A= control register B (PIA!) value 
Set the 16.7 msec. IRQ bit 
Save the new control register B (PIAl) value 
Clear the flag 

Listing continued 



Listing continued 

A960-A961 Turn on the sound from the DAC 
A962-A963 Turn on the sound 
A964-A965 Send a high 
~A967 A=low value 
A968-A969 Send a low 
A96A-A96B Send a high 
A96C-A96D A= value to send 
A96E-A96F Send it 
A970-A971 X =duration counter 
A972-A973 Loop until done 

A974-A984 Sound-On/Off Routine 

A974 A= sound-off mask 
A975-A977 Ignore 
A976-A977 A =sound-on mask 
A978-A979 Save the mask 
A97A-A97C A= control register B (PIA2) value 
A97D-A97E Clear the sound-enable bit 
A97F-A980 Mask the sound-enable bit 
A981-A983 Save the new control register B (PIA2) value 
A984 Return 

A985-A98F Send-Value-to-DAC Routine 
A985-A986 A =value to send 
A987-A989 Send it to the DAC 
A98A-A98B A= tone counter 
A98C Bump the tone counter 
A98D-A98E Loop until the delay is done 
A98F Return 

A990-A9Al Color Basic AUDIO Command 
A990-A991 B =current Basic character 
A992-A993 Get the next Basic character 
A994-A995 OFF token? 
A996-A997 Jump if it' s an OFF token 
A998-A999 Adjust the character for an ON token 
A99A-A99C Check for an ON token 
A99D BumpB 
A99E-A99F Channel the sound from the cassette 
A9AO-A9Al Turn on the sound 

A9A2-A9B2 4-1 MUX Routine 

A9A2-A9A4 U =PIA! pointer 
A9A5-A9A6 Set the 4-1 MUX 
A9A 7-A9A8 A = control register value 
A9A9-A9AA Clear bit 3 
A9AB Reset? 
A9AC-A9AD Jump if reset 
A9AE-A9AF Set bit 3 
A9BO-A9Bl Save the new control register value 
A9B2 Return 

A9B3-A9C5 IRQ Routine 

A9B3-A9B5 Interrupt? 
A9B6-A9B7 Jump if no interrupt 
A9B8-A9BA Reset the interrupt 
A9BB-A9BD X =sound duration counter 
A9BE-A9BF Jump if it's equal to zero 
A9CO-A9Cl Decrement the duration counter 
A9C2-A9C4 Save it 
A9C5 Return from the interrupt 

A9C6-A9DD Color Basic JOYSTK Command 

A9C6-A9C8 B =joystick 
A9C9-A9CA Joystick > 3? 
A9CB-A9CE FC error if joystick > 3 

Listing continued 

"THE CODE BUSTER" 
disassembles any 6809 or 6800 


machine code program Into beautiful source 


• Learn to program like the experts! 
• Adapt existing programs to your needs! 
• convert your 6800 programs to 6809! 
• Automatic LABEL generation . 
• Allows specifying FCB's, FCC's, FDB 's, etc. 
• Constants input from DISK or CONSOLE. 
• Automatically uses system variable NAMES. 
• output to console, printer, or disk file . 
• Available for all popular 6809 operating systems. 

FLEX™ 5100 per copy; specify S" or 8" diskette. 

OS·9™ 5150 per copy; specify 5" or 8" diskette. 

UniFLEX™ 5300 per copy; 8" diskette only. 


For a free sample disassembly that'll convince 
you DYNAMITE+ is the world's best disassembler, 
send us your name, address, and the name of 
your operating system. 

Order your DYNAMITE+ today! 
see your local DYNAMITE+ dealer, or order di· 
rectly from csc at the address below. we accept 
telephone orders from 10 am to 6 pm, Monday 
through Friday. Call us at 314-576-5020. Your VISA 
or Mastercard is welcome. Orders outside North 
America add SS per copy. Please specify diskette 
size for FLEX or OS-9 versions. 

Foreign Dealers: 
Australia & southeast Asia: order from Paris 
Radio Electronics, 161 Bunnerong Road !PO Box 
380l Kingsford, 2032 NSW Australia . Telephone: 
02·344-9111. 
United Kingdom: order from compusense, Ltd., 
PO Box 169, London N13 4HT. Telephone: 
01-882-0681. 
Scandinavia: order from Swedish Electronics hk 
AB, Murargatan 23-25, Uppsala S-754 37 Sweden. 
Telephone: 18-25-30-00. 

Computer Systems center 
13461 Olive Blvd. 

Chesterfield, MO 63017 
(314) 576-5020 

uniFLEX software prices include maintenance 

for the first year. 


DYNAMITE+ is a trademark of computer Systems center. 


FLEX and UniFLEX are trademarks of TSC. 
05·9 is a trademark of Microware and Motorola. 

Dealer lnQulrles welcome. 
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Lisring conrinued 

A9CF 
A9DO-A9Dl 
A9D2-A9D3 
A9D4-A9D6 
A9D7-A9D8 
A9D9-A9DA 
A9DB-A9DD 

Joystick= O? 
Jump if joystick < > 0 
Scan the joysticks 
X =start of the joystick storage area 
B=joystick 
B= joystick value 
Save it as the current result 

A9DE-AA19 Scan-Joysticks Routine 

A9DE-A9DF 
A9EO-A9E2 
A9E3-A9E4 
A9E5-A9E6 
A9E7-A9E8 
A9E9-A9EA 
A9EB-A9ED 
A9EE-A9EF 
A9FO-A9Fl 
A9F2-A9F4 
A9F5-A9F6 
A9F7-A9F9 
A9FA-A9FB 
A9FC-A9FD 
A9FE-AAOO 
A9FF-AAOO 
AA01-AA02 
AA03 
AA04-AA05 
AA06-AA07 
AA08 

Turn off the sound 
X =end of the joystick storage area 
B =number of scans - 1 
A= number of comparisons 
Save the counters 
Set the 4 - 1 MUX 
D = counter and starting joystick value 
Save the counter 
Adjust the joystick value 
Send it to the DAC 
Adjust the joystick value 
A = comparison input value 
Jump if set 
Adjust the joystick value 
Ignore 
Adjust the joystick value 
A = counter 
Shift it 
Done? 
Loop until done 
Adjust the joystick value 

AA09 
AAOA-AAOB 
AAOC- AAOD 
AA OE-AA OF 
AA lO-AA ll 
AA12-AA 13 
AA14-AA15 
AA16 
AA17-AA18 
AA 19 

Adjust the joystick value 
Same as the last value? 
Jump if match 
Decrement the comparisons counter 
Loop until the comparisons are done 
Save the new joystick value 
Get the counters 
All joysticks done? 
Loop until all the joysticks have been done 
Return 

AA1A-AA28 Part of Get-Next-Character Routine 
AAlA- AA lB 
AAl C-AAID 
AAlE- AAlF 
AA20-AA21 
AA22- AA23 
AA24-AA27 
AA28 

Character > colon? 
Return if it's > colon 
Space? 
Jump if it isn ' t a space 
Bump to the next character 
Set Carry for numeric characters 
Return 

AA29-AASO Color Basic Commands Jump Table 

AAS1-AA65 Color Basic List of Precedence Values and . 

Jump Addresses 

AA66--AB66 Color Basic Reserved-Words List 

AB67-ABAE Color Basic Commands Jump Table 

ABAF-ABEO Color Basic Error Messages 

ABE1-ABE7 Color Basic ERROR Mes.sage 

L isrin>: comimu•d 
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SAMPLE ISSUE 

FREE 

1-800-338 6800 
MON .· FRI. 9·S E.S . T . 

<nnlnr :tlirrn 3Jnurnal 
SU! ,_ ..._ Vol. I , 1- l Qnokr, l ttl J 

OS-9 on the COLOR COMPUTER 
/I THIS 'N THAT I/ Subscription Rates 

USA-$16.50 per year. 
Canada& Mexico-$23.00 per year 

TM Color Micro Journ a l is a trademark of Computer Publishing In c . Surface Foreign-$28.00 per year. 

Airmail Foreign-$52.00 per year 

5900 Cassandra Smith Rd. 

Hixson.TN. 37343 Qlolnr ilirrn 3Jourual™..- 213 
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SUPER PRO KEYBOARD 


• Only S69.95 
• Original key layout. 
• No special software required. 

• Fast simple installation-no soldering. 
• Individually boxed with full instructions. 

• Professional, low profile, finished appearance. 

• U.S. made-high quality, quad gold contacts. 
• Smooth "Touch Typist" feel-no sagging. 

Rainbow, April '83 

A fine piece of hardware from Mark Data Products ... It is 
super and it is professional too ... If you are searching 
for a replacement keyboard, it is an excellent buy. . . 

Hot Coco, August '83 

Like putting leather upholstery in your Volkswagen .. .Very 
impressed w ith the appearance and performance. . . Could 
easily pass as original equipment. .. Insta llation is very 
simple .. 

Color Computer Magazine, June '83 

The installation procedure is well detailed and quite 
simple ...Has a professional feel, reacts well to the touch.. 
has held up to some purposeful pounding .. 

Color. Computer News, June '83 

Mark Data Products is well known to us "longtimers" ... 
Every bit as finished as if Tandy had done it. .. The 
Mark Data Super-Pro is your best buy ..The one that 
is in my Coco to stay . 

Great Computer Software Also 
• Adventure Games • Arcade Games and Utility Software 

·_;.-; 

24001 ALICIA PKWY., NO. 207 • MISSION VIEJO, CA 92691 • (714) 768-1551 
All Orders: Pl ease add $2 .00 sh ipping and hand ling in the continen tal U.S All o thers. add air shipping and $3.00 han!=Jling. Californ ia 
residents add 6% sa les tax . Foreign orders please remit U.S . fund s. So f tware authors-contact us for exc iting program marke tin g details. 
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l isting continued 

ABE8-ABEC Color Basic IN Message 

ABED-ABFI Color Basic OK Message 

ABF2-ABF8 Color Basic BREAK Message 

ABF9-ACID Scan-Stack Routine 

ABF9-ABFA X =stack pointer plus 4 
ABFB-ABFC B =number of bytes to bump stack pointer 
ABFD-ABFE Save the stack memory pointer 
ABFF-ACOO A =stack character 
ACOl-AC02 Adjust it 
AC03-AC04 Jump if it's a SUB token 
AC05-AC06 X =stack VARPTR 
AC07-AC08 Save it 
ACW-ACOA X = VARPTR to locate 
ACOB-ACOC Jump if it's a NEXT default 
A COD-A COE Match? 
ACOF-ACIO Jump if the V ARPTRs match 
ACII-ACI2 X =stack memory pointer 
ACI3 Bump it past the NEXT frame 
ACI4-AC15 Loop until the proper NEXT frame is found 
ACI6--ACI7 X =stack VARPTR 
ACI8-ACI9 Save it as the current VARPTR 
ACIA-ACIB X = stack memory pointer 
ACIC Set the nags for the stack character 
ACID Return 

ACIE-AC32 Block-Move Routine 

ACIE-ACIF Do memory check 

AC20-AC21 U =end of destination pointer 
AC22-AC23 Bump it 
AC24-AC25 X =end of source pointer 
AC26--AC27 Bump it · 
AC28-AC29 Get a character 
AC2A-AC28 Move it 
AC2C-AC2D Block move done? 
AC2E-AC2F Loop until the block move is done 
AC30-AC3 1 Save the start of the destination pointer 
AC32 Return 

AC33-AC45 Memory-Check Routine 

AC33 Zero A 
AC34 D = number of bytes to check for 
AC35-AC36 Add in the start of the free-memory-area pointer 
AC37-AC39 Add in 58 bytes for a little more room 
AC3A-AC3B Display OM error message if overnow 
AC3C-AC3E Save the stack pointer 
AC3F-AC41 Overlay the stack? 
AC42-AC43 Jump if the stack won't be overlayed 
AC44-AC45 B = OM error code 

AC46-AC72 Error Routine 

AC46--AC48 
AC49-AC4B 
AC4C-AC4E 
AC4F-AC51 
AC52-AC54 

Call the Extended Color Basic link 
Call the Extended Color Basic link 
Tum off the cassette motor 
Tum off the sound 
Reset the Basic pointers 

Lisrin~ comi1111 ed 
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SUPER .SCREEN 


• A big 51 character by 24 line screen. • Auto-key repeat for greater keyboard 
• Full upper and lower case characters. convenience. 
• 	 Easily combine text with hi-res • Control codes for additional functions. 

graphics. • Works with 16K, 32K or 64K com­
• 	 PRINT @ Is completely functional on puters. 


the big screen. • Available on disc or cassette. 

• 	 The powerful ON ERROR GOTO Is • Works with extended and/ or disc 

fully Implemented. BASIC. 

51 CHARACTERS BY 24 LINE DISPLAY 
Super Sc reen is a powerful. machine language program that sign ifi cantly upgrades 
the performance and usefu lness of 16K or greater. Extended· and Disc Basic Color 
Computers. The standard Color Computer display screen is totally inadequate for 
serious. personal or business applications so Super Screen replaces it with a brand 
new. 51 character wide by 24 line screen including full upper and lower case 
characters. Instead of a confusing checkerboard appearance, you now have true 
lower case letters along with a screen that is capable of displaying 1224 characters. 
The difference is startling! Your computer takes on new dimensions and can easi ly 
handle lines of text that were simply too long and complex to display on the old 
screen . 

COMBINE TEXT WITH HI-RES GRAPHICS 
You can now write truly professional looking programs that combine text with h i-res 
graphics . Super Screen allows you to create graph ics displays with the Basic LINE. 
DRAW and CIRCLE statements and then notate the graphics with descriptive text . 
You can even use PRINT @ if you wish for greater programming convenience. Super 
Screen's versatility will amaze you . 

PRINT@ IS FULLY IMPLEMENTED 
The PRINT @ statement is a valuable asset to the programmer when formatting text 
on the screen. The standard Color Computer will report an error if you specify a 
location higher than 511 but Super Screen allows locations all the way to 1223' You 
get a big screen 3nd a powerful formatting tool as well. Of course. Super Screen also 
supports the CLS command allowing you to clea r the big screen using sta ndard Basic 
syntax . 

ON ERROR GOTO 
That 's right! Super Sc reen gives you a lull implemen tation of ON ERROR GOTO 
including the ERR and ERL functions. Now you can trap errors and take corrective 
action to prevent crashed programs and lost data us ing the same standard syntax as 
other computers. The ON ERROR GOTO capabili ty overcomes a serious def iciency 
of Color Computer Basic and great 1y improves your capability to handle 
sophisticated tasks . All well written. 'user friendly ' programs use erro r trapping 
techniques and yours can too! Now that's power! 

AUTO KEY REPEAT 
No more frustration as you edi t a long line in you r Basic program: just hold the space 
bar down and automatically step to the desi red position in the line. Need a line of 
asterisks? Hold the key down and auto repeat will give them to you. Those of you who 
spend many hours at your keyboard will appreciate thi s Outstanding addition to Super 
Screen's long list of impressive capabilities. 

CONTROL CODES FOR ADDITIONAL FUNCTIONS 
Super Screen recognizes several special control code characters that allow select ion 
of block or underline. solid or blinking cursor and other functions . You can 'Home up· 
the cursor or you may erase from the cursor to the end of a line or to the end of the 
screen just like many other computers . These special codes give you an extra 
dimension of versat ility and convenience that put Super Screen in a c lass by i tself . 

AND MORE GOOD NEWS... 
Super Screen comes with complete, well detailed inst ructions and is available on 
cassette or disc. It adjusts automatically to any 16K or greater. Extended or Disc Basic 
Color Computer .or TOP-100 and uses only 2K of memory in addition to the sc reen 
memory reserved during power up. Guaranteed to be the most frequentl y used 
program in your software library...once you use it, you won't be without it! Super 
Screen's low price will really please you ; only $29.95 on cassette or $32.95 on d isc! 

ACCOUNTING SYSTEM 
The Mark Data Products acc:;ounting system is ideal for the small businessman 
needing a fast . efficient means to process income and expenses, prepare detailed 
reports and maintain most of the information required at tax time. The system is a 
family of programs which operate by means of a " menu" selection scheme. When the 
operator selects a task to perform, the computer loads a program designed to handle 
that task from the system disc. The system disc contains all of the programs required 
lo create, update and maintain data files and prepare the necessary accounting 
reports including a transaction journal, a P&L or income report. an interim or trial 
balance and a balance sheet. 

Up to 255 separate accounts may be defined and a single disc system can hold over 
1.400 transactions. This system automatically enhances the monitor screen to a 51 
character by 24 line display. 32K of memory is required along with an SO-column 
printer and one or more disc drives. 

The MOP system: 

• Is accurate, user friendly and simple to use. 
• Is easy to customize for specific user requirements . 
• Immediately updates the chart of accounts. 
• Provides an audit tra(I. 
• Includes end of period procedures. 
• Is capable of future expandabi lity . 

This accounting software equals or exceeds higher priced packages for other 
computers and includes a deta iled operating manual. 

Requires 32K and a Single Disc Drive 

PRICE: $99.95 


ORDER ENTRY SYSTEM 
The Mark Data Products sales order processing system provides a fast , efficient 
means to enter orders, pr int shipping papers and invoices. prepare sales report s. and 
monitor receivables . The system automatically enhances the monitor screen to a 51 
character by 24 line display . 32K of memory is requ ired along with an 80-column 
pri nter. and one or more disc drives. 

The MOP o rder en try system is a family or programs which operate interact ively by 
means of a " menu ·· selection scheme. Up 10 900 products may be def ined and a single 
disc system ca n hold over 600 transaction s When the operato r selects a task to be 
perlormed . the computer loads a program designed to handle that task from lhe 
system disc . The system disc contains all of th e programs required to c reate. update 
and maintain data tiles and prepare the necessary paperwork including shipping and 
invoice forms. dally sales reports . a monthly (o r other period) sales report and a 
receivables report 

The MDP system: 
• Is accurate. user friendly and simple to use. 
• Is easy to customize for specif ic user requirements. 
• Produces a traceable invoice . 
• Handles receivables as well as closed orde rs. 
• Is capable o f future expandability. 

This order entry software equa ls or exceeds higher priced packages for other 
compu ters and includes a deta iled operating manual. 

Requ ires 32K and es Single D isc Drive 

PRICE: $99.95 


THE MARK DATA PRODUCTS 

SUPER PRO KEYBOARD... 
The most popular replacement keyboard for your Coco. 

• Original key layout. 
• No special software required . 
• Fast . simple installation-no soldering . 
• Individually boxed with full instructions. 
• Professional , low profi le, fini shed appearance. 
• U.S. made-high quality. quad gold contacts. 
• Smooth "Touch Typist" feel-no sagging . 	 Only $69.95 

IMPORTANT NEW BOOKS 
" Your Color Computer·· by Doug Mosher. Over 300 pages of detailed informat1on ­
A Coco encycloped ia . S 12.95 . 

"Programming the 6809" by Rodnay Zaks and Wi ll iam Labiak . One of the best 6809 
machine language texts avai lable- required reference material. $15 .95. 

WE STOCK SOFTLAW PRODUCTS 
The VIP WRI TER Text Processor is rated tops by Rainbow. Hot Coco and Color 
Computer Magazine. After evaluation we rate ii tops too. Disc 559.95. 

64K Memory Expansion Kit 
All parts and complete instructions 

$64.95 

24001 ALICIA PK\X/Y., NO. 207 • MISSION VIEJO. CA 92691 • (714) 768-1551 
All Orders : Please add $2.00 shipping and handling in the continental U.S. All others. add air shipping and $3 .00 handling. California residents add 6% sales tax. Foreign orders 
please remit U.S. funds. Software authors-Contact us for exciting program marketing details . We accept MasterCard and VISA. Distributed in Canada by Kelly Software 
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Take Your Pick 


We Have it Your Way 
Whether you're using cassette or disk. we have the right systems 
software for you. Not games. but serious software for putting your 
computer to work. 

WORD PROCESSING SOFTWARE 
SPELL 'N FIX finds and fixes your spelling and typographical er­
rors . Cassette or disk ve rsions cost just $69 .29 with a 20.000 
word dictionary. FLEX version $178.58. 
75.000 word optional dictionary costs $50 additional. 
ALL-IN-ONE editor / word processor / mailing list program costs 
$50 (STAR -DOS version) or $75 (FLEX version) 

DISK OPERATING SYSTEMS 
STAR-DOS provides the power of a big DOS with the simplicity 
o f standard R /S disk format. $49.90 for 16K-64K systems . 
STAR-FLEX is a full implementation of FLEX1 M (a trademark of 
Technical Systems Consultants Inc .) for the Color Computer. 
$225 includes text editor. macro assembler. and HUMBUG 
debugger program. 

SYSTEMS SOFTWARE 
HUMBUG is the famous 6809 monitorI debugger adapted to the 
CoCo. $39.95 for 16K or 32K disk or tape systems : $59.95 fo r 
64K systems using STAR-DOS or FLEX: $29.95 for the MC-10. 
REMOTERM lets a terminal or modem control the CoCo or 
MC -10 for $19.95. Disk or cassette. 
COMMTERM communications terminal program for the MC -10 
costs just $19.95. 
NEWTALK reads out memory contents in words through the TV 
speaker. $20. Disk or cassette. 

HOME FINANCE 
CHECK 'N TAX lets you check on your bank. Not just a 
checkbook balancing program , but a help at tax time too. $50, 
disk only. 

EDUCATION 
Numerical Methods is a college level course on computer 
mathematics. $75 , disk or cassette. 

GAMES 
SHRINK is our version of Eliza for $15. Disk or cassette. 
THREE-D teaches spatial relationships through thre e­
dimensional tic tac toe. $25 , disk or cassette. 

..-432STAR-KITS 
P.O. BOX 209-H 
MT. KISCO, NY. 10549 
(914) 241-0287 

Listing continued 

AC55-AC56 Current device =Video display 
AC57-AC59 Do a caniage return 
AC5A-AC5C Display a? 
AC5D-AC5F X =start of the error messages 
AC60 Point to the proper error message 
AC61-AC62 Display the first character of the error message 
AC63-AC64 Display the second character of the error message 
AC65­ AC67 X =ERROR message pointer 
AC68­ AC6A Display the message 
AC6B-AC6C A= MSB of the current Basic line number 
AC6D Command mode? 
AC6E-AC6F Jump if it's the command mode 
AC70-AC72 Display the current Basic line number 

AC73-AC9F Command Mode 

AC73- AC7S 
AC76-AC78 
AC79- AC7B 
AC7C-AC7E 
AC7F- AC81 
AC82- AC83 
AC84-AC85 
AC86-AC87 
AC88-AC8B 
AC8C- AC8D 
AC8E- AC8F 
AC90-AC91 
AC92- AC93 
AC94-AC9S 
AC96-AC97 
AC98- AC98 
AC99-AC9C 
AC9D- AC9F 

Do a caniage ret urn 
X = OK message pointer 
Display the message 
Get the input 
U =command mode line number 
Save it as the current Basic line number 
Loop if break key was pressed 
EOF? 
Jump ifEOF 
Save the start of the input as the new ESP 
Get the next character 
Loop if the buffer is empty 
Jump if it 's numeric 
B= OS error code 
Current device = keyboard? 
Jump if it isn't the keyboard 
Tokenize the input 
Jump to the Basic interpreter 

ACAO-ACA4 Output Routine 

ACAO-ACA l A = character to display 
ACA2-ACA4 Display it 

ACAS-ACEE Insert Line into Basic Program 
ACAS-ACA7 
ACA8- ACA9 
ACAA- ACAC 
ACAD- ACAF 
ACBO-ACBI 
ACB2- ACB3 
ACB4-ACBS 
ACB6-ACB7 
ACB8-ACB9 
ACBA- ACBB 
ACBC-ACBD 
ACBE-ACBF 
ACCO-A CC I 
ACC2-ACC3 
ACC4-ACC5 
ACC6-ACC7 
ACCS- ACCA 
ACCB-ACCC 
ACCD-ACCE 
ACCF- ACDO 
ACDl-ACD2 
ACD3-ACD4 
ACD5-ACD6 
ACD7-ACD9 
A CD A-ACDC 
ACDD-ACDE 
ACDF- ACEO 
ACE1-ACE2 

Evaluate the line number 
X = line number 
Save it in the buffer 
Tokenize the input 
Save the length of the tokenized input 
Find the storage location 
Jump if no matching line 
D =storage location 
D = storage location-next line pointer 
Figure the new simple-variables pointer 
Save the new simple-variables pointer 
U = next line pointer 
Get a character 
Move it 
Program move done? 
Loop until the program has been moved 
Just a line number input? 
Jump if just a line number was input 
D =simple-variables-area pointer 
Save it as the end of the source pointer 
Add in the length of the new line 
Figure the new simple-variables pointer 
Save it as the end of the destination pointer 
Open up a hole for the new line 
U =start of the tokenized line 
Get a character 
Move it 
Line moved? 

Lis ting continued 
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Listing conrinued 

ACE3-ACE4 Loop until the line is completely moved 
ACE5-ACE6 X =new simple-variables pointer 
ACE7-ACE8 Save it 
ACE9-ACEA Reset the Basic pointers 
ACEB-ACEC Reset the Basic line pointers 
ACED-ACEE Jump to the command mode 

ACEF-ADOO Reset-the-Basic-Line-Pointers Routine 

ACEF-ACFO X =start of the Basic program pointer 
ACFl-ACF2 End of the Basic program? 
ACF3-ACF4 Jump if it ' s the end of the Basic program 
ACF5-ACF6 U = current memory pointer 
ACF7-ACF8 Get the next character 
ACF9-ACFA Loop until the end of the Basic line 
ACFB-ACFC Save the next-line pointer 
ACFD-ACFE Update the memory pointer 
ACFF-ADOO Loop until done 

AD01-AD16 Locate-the-Basic-Line Routine 

AD01-AD02 D =line number to locate 
AD03-AD04 X = start of the Basic program pointer 
AD05- AD06 U =next line pointer 
AD07-AD08 Jump if it's the end of the Basic program 
AD09-ADOB Line numbers match? 
ADOC-ADOD Jump if match 
ADOE-ADOF Update the memory pointer 
AD I 0-A D 11 Loop until done 
ADl2-AD13 Set Carry to signal line not found 
AD 14-AD 15 Save the memory pointer 
AD16 Return 

AD17-AD46 Color Basic NEW Command 

AD17-AD18 Jump if it isn't the end of the Basic statement 
ADl9-ADIA X =start of the Basic program pointer 
AD lB-ADIC Zero the MSB of the next-line pointer 
ADID-AD lE Zero the LSB of the next-line pointer 
AD IF-AD20 Save the memory pointer as the new simple-variables 

pointer 
AD21-AD22 X =start of the Basic program pointer 
AD23-AD25 Set the new ESP 
AD26--AD27 X =start of the reserved-memory pointer 
AD28-AD29 Save it as the next available location in string-space 

pointer 
AD2A-AD2C Reset the READ pointer 
AD2D-AD2E X =start of the simple-variables pointer 
AD2F- AD30 Save it as the start of the array-variables pointer 
AD3 1-AD32 Save it as the start of the free-memory pointer 
AD33- AD35 X = start of the temporary string area 
AD36--AD37 Save it as the next available location in the temporary 

string-area pointer 
AD38-AD39 X = return address 
AD3A-AD3C Reset the stack pointer 
AD3D- AD3E Leave a hole on the stack 
AD3F-AD40 Zero the BREAK ESP 
AD4 1-AD42 Zero the BREAK ESP 
AD43- AD44 Flag no FOR 
AD45-AD46 Jump to the return address 

Address correspondence to Mark Goodwin, Star Route 
79, Box 103, Orland, ME 04472. 
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Subscription formThe choice is yours - and you can get 1 Fill in this form and send it 
to the appropriate 
magazine's subscription your first issue free if you subscribe now: department , c/o Business 

If you want to make the most of your 
new Dragon computer, then you 
need Dragon User. This 
independent, international 
magazine for all Dragon owners is 
packed with software and hardware 
advice. 
Regular features: 
• Pages of program listings 
• Chance to win $300 prizes 
• Advice on which software to buy 
• In-depth hardware evaluations 
• Technical advisory service 
• All the latest news 

If you've ever been killed by the evil 
goblin , flamed by a dragon or 
turned to stone by a wizard, then 
you need Micro Adventurer - the 
new magazine devoted to all 
microcomputer adventures, war 
games and simulations. 
Each issue features: 
• Helpline and Contact columns 
• Reviews of the latest adventures 
• Competitions with exciting prizes 
• Adventures to type in and play 
• Advice on how to write your own 

adventures · 
• Profiles of famous adventurers 

Press International, 205 
I East 42nd Street, New York, 

NY 10017. 
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at US$33.95 
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at US$29.95 
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from the following issue 
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UTILITY 


BY FRANCIS S. KALINOWSKI 


90 and POKEing them into text display 
memory. 

CLSO quickly provides a solid black 
screen background for reversed charac­
ter text. But, the display could look 
patchy at high color levels. The charac­
ters' greenish-black background causes 
the patchy effect. You can eliminate the 
effect by using FORP = 1024T01535: 
POKEP,32:NEXT to fill the screen 
with reversed spaces before printing or 
POKEing the text. 

Extended Color Basie's SCREENO,l 
statement changes normal text charac­
ters to black on orange and reversed 
characters to orange on reddish black. 
However, the change lasts only until the 
microprocessor returns to Basic. You 
can temporarily block the return by 
diverting control to a delaying state­
ment such as FOR-TO-NEXT, INPUT, 
INKEY$, EXEC44539, DRAW, or 
PLAY.• 

Address correspondence to Francis 
S. Kalinowski, 16 N. Alder Drive, Or­
lando, FL 32807. 

System Requirements 

4KRAM 
Color Basic 

Neither Radio Shack's CoCo man­
uals nor their Quick Reference 

Guide tells how to print reversed (green 
on black) numbers and symbols on the 
display screen. While the Shift/ O mode 
provides for keyed-in reversed letters, it 
limits numbers, punctuation marks, 
and symbols to black on green. 

You can also display all reversed let­
ters and six reversed symbols by using 

1111 0 'PRINT AND POKE VALUES FOR 
NORMAL AND REVERSED CHARACTERS . 
10 CLS:PRINT" <--PRINT CHR$(32) ­

CHR$(63)--- >":P=32:C=32:GOSUB10 
0 
20 PRINT@96," <PRINT/ POKE CHR$(64 
) - CHR$(95) >":GOSUB100 
30 PRINT@l92," <--PRINT CHR$(96) 
- CHR$(127)-- >":GOSUB100 
40 PRINT @2 88," <--POKE 1344,0 - P 
OKE 1375,31-->":P=l344:C=0:GOSUB 
110 
50 PRINT@384," <-POKE 1440,32 - P 
OKE 1471,63-->":P=l440:GOSUB110 
60 PRINT@448," <-SEE READ/ DATA LI 
NES 70 & 80-- >"; 
70 FORP=l504T01535:READD : POKEP,D 
:NEXT 
80 DATA8,9,20,32,60,19,16,l,3,5, 
2,1,18,62,32,20,15,32,18,5,22,5, 
18,19,5,32,3,15,12,15,18,46 
85 'Delete line 90 when using 

non-Extended Color BASIC. 
90 EXEC44539:SCREEN0,l:EXEC44539 
:SCREEN0,0:GOT090 
95 GOT095 
100 FORC=C TOC+3l:PRINT@P,CHR$(C 
) :P=P+l:NEXT:P=P+64:RETURN 
110 FORC=C TOC+3l:POKEP,C:P=P+l: 
NEXT:RETURN 

Program Listing. Normal and Reversed 
Characters 

Try this brief utility 
for your CoCo to print 
reversed letters, numbers, 
punctuation, and symbols. 

CHR$(96) through CHR$(127) in a 
program's PRINT lines. You can dis­
play all letters, numbers, punctuations, 
and symbols by POKEing their assigned 
reverse-format ASCII codes into text 
screen memory locations. Text screen 
memory starts at location 1024 (upper 
left corner of display screen) and ends 
at 1535 (lower right corner). 

The Program Listing displays all 
normal and reversed characters and 
their assigned PRINT and POKE 
ASCII values. The display's third dou­
ble line, for example, shows the ASCII 
value range (%--127) for printing 26 re­
versed letters and six symbols, using 
CHR$(x) functions. The ASCII %--127 
range does not include a reversed space. 
You can get a solid black space with 
CHR$(128) or a reversed (greenish 
black) space with POKExxxx,32. 

The display's fourth and fifth double 
lines show all the reversed characters 
that can be POKEd by using ASCII val­
ues 0-63. Line 70 displays the screen's 
bottom line instruction by sequentially 
reading ASCII values from DATA line 

100 HOT CoCo April 1984 



TOM MIX SOFTWARE TELEX 
706139 

•FOR THE COLOR COMPUTER & TOP 100 • 3424 College N.E., Grand Rapids, Ml 49505 (616) 364-4791• 

CU*BER 
32K Mach. Lang. 

$27.95 TAPE 
$30.95 DISK 

C::>'•J~ 
l~~:~~~ 

oGl.\E.S\ 
GO O•J 

AIR TRAFFIC 
. ~CONTROLLER 

''M-'.:: 32K Ext. Basic 

Approaches the excite­
ment and challenges of 

@~-·~- $28.95 TAPE 
$31.95 DISKArcade Action . Method of play you are the Grabber. 

any Video Arcade. The "" ·' 
hazards of CU· BER are many. Help CU· BER 
change the colors on the pyramid while avoiding 
many of the dangers always present. Vipers, the 
Nurd, the Dork, bonus points all add up to another 
exciting release from Tom Mix Software. 

The object is to grab the 8 treasures and store them 
in the center boxes. You start with .3 Grabbers and 
get extra ones at 20,000 points. Watch out for the 
googlies! Super high resolution graphics . 

Air Traffic Controller is a computer model of an 
air traffic control situation in which Remotely 
Piloted Vehicles (RPV 's) are operated by the con· 
troller in landing on and taking off from 
designated runways . 

32K Machine Language 
$27.95 TAPE $30.95 DISK 

BUZZARD BAIT 
By RUGBY CIRCLE 

32K Machine Language 

$27.95 Tape $30.95 Disk 

We 've done it again! You 
thought the King was great? 
wait 'till you see thi s '! 

JOURNEY 
TO 

MT. DOOM 
32K Mach. Lang. 

$27.95 DISK ONLY , 

DEVIL 
ASSAULT 

16K Machine 
Language 

$27.95 TAPE 
$30.95 DISK 

Devil Assault is a multi-level multi-screen game 
in which bird-like creatures , robots and the devi l 
himself assault your home base which you must 
defend. 

Outstanding high resolution graphi cs, tremendous 
sou nd make thi s " Joust" type game a must for 
your so ftware collec tion. As you fly from cloud to 
c loud you wil l enjoy sky high exci tement dealing 
with the challenges presented to you by this 
newest release by Tom Mi x Software. 

The Necromancer is 
about to wage war on 
earth . He needs his lost gold ring to acquire the 
power to do so. You must find the ring, take it to Mt. 
Doom and destroy it in the flames from which it 
came, thus eliminating the Necromancer's evil 
powers. 

"THE FROG" 
.. •ARCADE ACTION••• 
This one will give you 
hours of exciting play... 
Cross the busy highway 
to the safety of the me­
dian and rest awhile 
before you set out across 
the swollen river team­
ing with hidden hazards. 
Outstanding sound and 
graphics . 

,~'.~ 

THE 
~;..FRO
\\ :J,l 

,,~ ~ 

16K MACHINE LANGUAGE 
$27.95 TAPE 
$30.95 DISK 

"TRAPFALL" 
By KEN KALISH 

•••ARCADE ACTION••• 
The "Pitfalls" in this 
game are many. Hidden 
treasures, jump over the 
pits, swing on the vine, 
watch out for alligators, 
beware of the scorpion . 
Another game for the 
Color Computer with the 
same high resolution 
graphics as "The King." 

THE 
KING 

32K Machine Language 
$26.95 TAPE 
$29.95 DISK 

ARCADE ACTION - How high can you climb? Four full graphic screens. 
Exciting Sound . Realistic graphics. Never before has the color com· 
puter seen a game like this. Early reviews say: Just like the arcade 
Simply outstanding! 

JUNIOR'S REVENGE 
Climb vines, avoid obstacles & creatures 
to save your father from Lu$·gi. 

32K CASS $28.95 NEW 
32K DISK $31.95 

SPACE .\ 

,i ;J:~I SHUTTLE 
~ .. f ·1 

,,_ 32K Ext. Basic 

$28.95 TAPE 
$31.95 DISK 

This program gives you the real feeling 
of flight. Full instrumentat ion complete 
to the max . Actual simulation of space 
flight. 32K Extended Basic 

OTHER GREAT GAMES 
PROTECTORS · Exciting fast paced arcade game that looks and plays 
like the popular arcade game "DEFENDER". 
32K Machine Code Tape $24.95 Disk $27.95 
COLOR GOLF . Now sit at your computer and play nine or eighteen 
holes. Outstanding graphics in the fairway.or on the green. Helps your 
game.32K Extended Basic $17.95 
'YAAZEE" (C) 1983 · Yaazee is a 2 player game using five dice to get the 
best poker hand. After game is loaded flashing digit below player 
number determines which player rolls dice at the start of the game. 16K 
Machine Language Ext. Basic $19.95 
BIRD ATIACK · A fast paced machine language arcade game. Shoot the 
birdmen before they descend upon you . Watch out for their bombs ! 16K 
Machine Language $21.95 
MAZE RACE. Maze race is a one or two player game. Play either against 
the built in timer or against your favorite opponent. 16K Machine 
Code $17.95 

VISA" Call our BBS Number 
616-364-8217 24 Hours a Day ADD $1.00 POSTAGE & HANDLING • TOP ROYALTIES PAID 

MICHIGAN RESIDENTS ADD 4% SALES TAX • LOOKING FOR NEW SOFTWARE 



Switchable Expansion Is Here 
A PERFECT COMPANION FOR COCO 
The key to versacilicy is che new BT-2000 
COMPANION. •Load 5 carcridges and enjoy che 
benefics of Push-Bunon seleccion. •SAVE CoCo's 
conneccor. Reduce plugging. •Indicator lights, 
know ac a glance which carcridge is in use. •No 
more Turn-Offs. Swiech to che nexc carcridge in 
your COMPANION. •Push a button co 
RESTART wichouc curning power ON and OFF. 
$225.00 

FOR THE ADVANCED USER AND EXPERIMENTER 
The utmost in power and versacilicy is che BT-1000 Expansion Interface 
Unit. •Built in supply to power your peripherals or experimenter circuics. 
•5 Expansion slots --- Internal memory decoding. •Space for your ML 
ucilicies in EPROM or in opcional 8K of RAM. $250.00 . Or wich 8K of 
RAM, $275.00 

Wrice now for FREE brochure, Also for CoCo: 
Add •5 .00 s & h. Check, money BT-1010 Parallel Printer Interface 
order, VISA, MC (Account no. 79.95 
and expir. dace). COD charge BT- 1020 Real Time Clock/ Calendar 
•2.00 (req's cercified check or 109.00 
money order) . Mich. residents BT-1030 Versacile Interface Port 

add 4 % sales cax. 69.95 


asiC Dept. H P.O. Box 511 Ortonville, Ml 48462 

ECHNOLOGY t313) a27-6146 ...- 248 

COLOR TREK - Blast Klingons and save the Federa­
tion in this game of both skill and strategy. Includes 
an instructions program and ten levels of difficulty. 
Requires 16K of memory. 

Casseue S7 .95 
ADVANCED D&D NON-PLAYER CHARACTER 
MAKER - Takes into account spells, weapons, hi! 
points, level , class , gender, race, alignment , constitu­
tion bonus, racial adjustments, and minimum re ­
quirements. Whew! A musl for all dice weary DM 's. 
Requires 16K of memory. 

Cassette S14 .95 

ARE YOU BORED WITH YOUR 
4K COLOR COMPUTER? 

COLOR ALEPH PROGRAM PACKAGE - Includes 
COLO R C YC LES, COLOR BLACKOUT. and 
COLOR MAZE . Each is progress ively difficult and 
requires o nly 4K of memo ry. 

Cassette S11. 95 
COLOR CYCLES - P lay chicken against moto rcycles 
of light with up to seven enemies at one time. Written in 
machine language. 

Cassette $4 .95 
COLOR BLACKOUT - Armed with only a tennis rac­
quet and five balls, you must knock out the colored bars 
piece by piece. Joys1icks are required . 

Cassette S4 .95 
COLOR MAZE - Run For your li[e through a twisty 
maze. All the while, an angry ghost is chasing a1 yo ur 
heels throwing paralys is rays. Be wary of 1he med­
dlesome programming wizard who rearranges the maze 
around you. Includes machine language subroutines. 

Cassette S4 .95 

MAleph Unlimited 
P. 0 . Bo• 8007 
Stockton, California 95204 ..-60 

HI-RE S SC ~EEH Ul ll l l Y 
~ Doub I ~ Hei 9hl ~ 

B • I ~ nC ~ ~~: ~ r. ~H P§~ ~ I H ; ~~ r • I or 
l wit ch•b l • Fvl I Sc r••n ~•v• rs • V1d• o

1mii.iWN.tm:m1hm1iliiil 
Pr o .,r• ..• b l• l 1n • l •n11 tt.s fr o .. 2& t o .?~5 c h M' l <:: T• rf 

28 Ch•r •C t •r s ,..,.,. I • •• '<' 
l ~ 6 C th•i.r;.! ~ l ::/ .. ~ ~r l o 

1 
n 
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s1 C1nt;;;:=.::1·~ :;:­ ' i·~·· 
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~~ : I ~lJBij;Wn(n~F; , tGf f 1rn~r~~i ~~·~l ~ th!">~ ,c~sr 

• FULLY BASIC COMPATI BL E 
• DISPLAY FOR MAT S O F 28 ro 255 

CHARACTERS PER UN ~ 

• FULL 96 UPPER LOW ER CASE CHARAC TERS 

• MIX ED GRAPHI CS & TE XT OR SE PARA IE 
GRAPHIC & TE XT SCREE NS 

• 1NO!VIDUAL C HARAC TE R HIG HLIGH TIN G 
• REVERSE C HA RAC TER HIG HLIGHT MOOE 
• WRITTEN IN FAST MACH INE LANGUAG E 
• AUTOMATIC RELOC ATE S ro TOP OF 16 32K 
• AU TOMAT IC ALL Y SUPPORT S 64K of RAM 

WIT H RESE T CO NTROL 
• t-iE VE RS E SCREEN 
• ON SCREE N UNDE RLIN E 

• DOUBLE sin CHARAC TERS 
• ERASE 10 END OF LI NE 
• ERASE TO END OF SCREE N 
• HOME CURSOR 
• BELL TONE CHARACI ER 
• HOME CURSOR & CLE AR SCREE N 
• REQUIRES O NLY 2K OF RAM 
• CO MPAT IBL E WITH ALL ! APE & 

DISK SYS TEM S 

Introducing The "Super Smart" 

DATAPACKD 
Terminal Communications Sotware 

"FEATURES" 
• No Lost Inform a tion When Using Hi .Resolutio n Display 

On Line 
• ASCII Compa tible File Format 
• Full Text Buffering 
• Terminal Ba ud Rates 300 to 9600 
• Automatic Word Wrap Eliminates Split Words 
• Full / Half Duplex 
• Automatic File Ca pture 
• Programmable Word Length, Parity a nd Stop Bits 
• Save and Load Text Buffer and Progra m Key Buffers 

to Tape or Disk 
• 9 Hi-Resolution Display Formats, 28 lo 255 x 24 
• True Upper / Lower Case Display 
• Kill Graphics O ption £or An Extra 6K 

• Supports Line Break 
• Freeze Display a nd Review Information On Line 
• Send Files Direc tory fro m Buffer or Disk 
• Full Disk Support for Disk Version 
• Send Control Codes from Keyboard 
• Separa te Printer Baud Rates 110-9600 
• Display On Screen or Output Co ntents of Buffer lo Print er . 
• Auto mal ic Me mory Sense I 6-64K 
• 9 Progra mmable Function Key Variable Lenglh Macro Buffer 
• Programmable Prompt Character or Delay to Send Next Lin e 
• Progra mmable Control Character Trapping 
• Progra mmable Open/ Close Buffer Characters 
• Auto mal ic Key Repea t for Editing 
• Progra m a nd Memory Sta tus Displays 

DISK $44.95 

~1f'l'1ENT110~ 

FOREIGN COMPUTER 


STORES 

MAGAZINE DEALERS 


You have a large technical audi­
ence that speaks English and is 
in need of the kind of microcom­
puter information the Wayne 
Green Publications group pro­
vides. 

Provide your audience with the 
magazines they need and make 
money at the same time. For de­
tails on selling Microcomputing, 
80 Micro, inCider, HOT Coco, 
RUN, jr, and Wayne Green 
Books contact: 

SANDRA JOSEPH 
WORLD WIDE MEDIA 
386 PARK AVE. SOUTH 
NEW YORK, N.Y. 10016 
PHONE-(212) 686-1520 

TELEX-620430 
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ATM-80 
DATA ACQ UI SITION & CONTROL SYSTEM 

FOR THE CO LOR COM PUTER 

APPLICATIONS: 
•ENERGY MANAGEMENT• PROCESS CONTROL • SCIENTIFIC 

:x;~~~~~T~T~YS;EMRSOBOTI CS • TEC HN ICAL EDUCATION 

FEATU RES: 
• 20us 8-BIT A-T0-0 CONVERTER • 32-C HANNEL ANALOG 
MULTIPLEXER • PROGRAMMABLE GAIN AMPLIFIER • PEAK 
DETECTOR AMPLIFIER •8- BITD-TO- ACONVERTER • 4-BIT 110 
PORT (PROGRAMMABLE) • 2K RAM • CONTROL SO FTWARE 
IN ROM •USER'S MANUAL 

ASSEMBLED & TESTED $184.95 
MANUAL. $ 15.00 

CLOCK/CAL/MEM CARTRI DG E 

FEATURE S· 
• COUNTS HOURS. MIN.. SEC.. MONTH. DATE, DAY OF WEEK. 
YEAR, LEAP YEAR • PROGRAMMABLE INTERRUPT TI ME R(.5, 
5.0 AND 60 SECOND INTERVALS) • RO M BASED CONTROL 
SO FTWARE • 8K RA M SPACE •CLOCK BACKUP BATIERY 

ASSEMBLED & TESTED . $ 89.95 
Wl8K RAM . $119.95 

For more information. call or write to: 

CYB ERTR ON TECHNOLOGY 
3131 TIMM ONS #723 
HOUSTON . TEXAS 77027 
(713) 840 -1272 .,-536 

MICRO-GRIP FRICTION FEED 

Add inexpen sive fric li on feed to your MX-80 or 

RX-80. Easily installed with sc rewd river . no solde r­

ing. Does not distu rb trac tor feed . Al so fits 

print ers ba sed on Epson des ign such as IBM PC. 

Commodore and H-P Dot Matrix printers. 


Wt. 1 lb. ONLY $39.95/ea . 


CARTRIDGE RIBBON S FOR . 
EPSON MX 70180 $5.85/ea.SS.DO/ea.~" ~ RS LP Ill. V 
EPSON MX 100 9.75/ea. '- '\:~~\.. · RS LP VI. VII I 7.00/ea. 

RS Daisy Wheel II MIS 5.75/ea. ~~ - RS DMP 400 5.50/ea. 

RS LP 1. IV (Zi p Pack) 2.75/ea . ~ , DIABLO Hytype II MIS 4.50/ea_ 

RS LP I. 11 . IV (Ca rt ) 5.85/ea. OKIDATA 84 5.00/ea . 

COM PUTER PAPER 

M IN I PACKS 


9-112 " x 11 " Blank. 20 lb. 1 pt.. 1000/c tn . 

(Ex tra fin e perforations r. & I.) O NLY $16.25/c t n . 


14-718" x 11 " 112 " Green Bar. 15 lb. 1pt..1500/c tn . 

O N L Y $25 .00/c t n . 


ST AN DA RD PACKAG ING 
9-112 ' x 11 " Bla nk . 15 lb. 1 p t 3300/ct n. O N LY $26.00/c t n . 

14-7/8 " x 11 · 112" Gree n Bar. 15 lb. 1pt.. 3500/ctn. 
O N L Y $40.00/ctn. 

ALL COMPUTER SUPPLIES AT DISCOUNT PRICES 
TERMS AND CON DITIONS 

Vfr •eciuuc d m1n1rnurn Ol!Je r a t S1000. not incl uding st11pp1ng c harges Pr ices e ltec 11ve 71 1183 and Sub1ec 1 !O 
cnange w1m out no 11 ce ro keep puces compet1!1ve we opera te on casn basis Cre cl1t ex l ended 10 Federal ageri 

~ c 1e::. Du t all 0 111er 1 ri~ t 11 u11 ons and 1nq1v1duals senu paymen t w1!h o raer . ou r pri c es DO NOT include snipping No 
VISA C 0 D order s acce p lCLI We ~ r11p via UPS o r m o tor tr c1gtll Inc lude s tree t address. w e don" t ship 10 P 0 bo xes 
-- Fre19ri1 c t1ar gcs Mlclccl 10 c reu1 1 c ard purc r1a ses No mc rc rianc ise retu rn cu w1tt1 o u1 p11or writ ten a u1ho ri1at1 o n 

11 0111 us M crcr1and1 ~t: o rt!ereo 111 err o r o r no t wan let! i s sub1cc t to 25 ~ n rcst och1ng c tHHge and lirrnted to rn er c nan· 

u1 se c reu1 t o ri 1y 

Send for our Free Brochure of Computer Suppl ies . Ask fo r C atalog N o . D P-50. 

r'r•
i/i1 

BILL COLE ENTERPRISES, INC. 
P.O. BOX 60 • DEPT H.C. WOLLASTON, MA 021 70-0060 617-963-5510 .,.397 

For Credit Card Orders ONLY! Call Toll Free 1-800-225-8249 

PRESSURE SENSITIVE 

LABELS 


ONE ACROSS 3112 " x 15116 " 

ONLY S2.70/M 


Orcfer 111 increment s o l 5.000 


/' 
COLOR v22 "' 
C OMPUT E Rhollow earth software· W E EKL Y 

1-800-235-6646 ex 529 
1-800-235-6647 ex 529 CCAI 

1-800-235-6646 ex. 528 	 p.o. box 148 
1-800-235-6647 ex. 528 (Ca) 	 still river, ma 01467 

. ccw offers you r eg ul ar features 
DATAFILE and DATAFILE 64: A unique. STARS: Edu cat ional and cn ter t.:iining. Stars coco MERGE: 1\llodularl y design your on a w1de range of topics . 
multipurpose d.:i t<t sto rage system. This is <t wil l create a dome of 1he night sky on your pro.gr;ims. writing each scc 1i on .1nd . Columns : St uck ;n that adventure? sopfiistica ted, nonformaued type datt1base, televisio n. Constellations. slilrs, .rnd other debugging ;, separa tely. This program 

with user -defined c;Hegories. It perfo rms naked eye objects arc d rawn using ex- appends one 13ASIC program to !he en d of 
 Our Adve nture Q&A will help . Also co lumns 

on Logo, Disk. Fort h, Graphics. Compu­
prints in various fo rmal s. Also included is views show 1hc planets after sunset. s·19.95/ ta pe, $21.95/d isk 
str ing searches, deletes, so rt s, merges and tended resolution graphics. Special hor izon 11 nothcr . Easy 10 use, se lf pro mpting. 

se rve. Novice. etc. 

Datafile 64, <he &4K vers ion with more Deta i led docu m entation . $19.95/ tape, 
 .Di sco uni Card: Use yo ur CCW Discount 
memory space. $27.95/l ape, $29.95/disk 521 .95/ d;sk BEETHOVEN'S FIFTH and WILLIAM TELL 

OVERTURE: You rea lly won·1 bel ieve the Card to purchase softwa re and hardware at 
DISKPRO: No more crt1shed disks! This a discount. Save enough in d iscounts to pay 
progra m cou ld be a li fest1ver. Diskpro 

CASSETIE LABEL PRINT PROG RAM: Arc incredible muSic co ming from yo U1 CoCo . 
yo ur ca ss e11e labels covered with scrawled 16K anti 32K versions on the s.:imc 1ape or pay for your subscription. 

creates backups of your disk directory and writin g and smud ged ink ? ;\re you afr11id to disk . $14.95/ tape, $16.95/ cli sk. (Specif y • News: lf we find Out abo ut it Monday. youallocation table s. Djsk crashes are easil y lend your casse ttes lO fri ends-fea rful whi ch selec tion when ordering, or better read about it Friday. Get your news whileresto red. Also in cluded ;, INDEX, a they' l l laugh as they tr y to read 1he l;ibel? If yc1 order both and save: $25.00/ tape, it's still hot.directory utility program. Bo1h programs the answer to these questions is yes. you 528.00/ cU sk 
come on disk with complete documenta- . Programs: Useful. en tertaining . educa ­
tion. $25.00/ disk 

n ee d o u r ca sse tt e label pro gra m. CA LENDAR GEN ERATOR : Wan1 ,1 calendar ti ona l, busi ness. etc. We even so licit your$14.95/ !ape, $16.95/ disk for the year you were born? What t1 bout 
ideas on programs you might want to see inno or DTI: Transfer your programs to disk SHA NORI A ANO PEMDICAOIA: This is the 	 twent y years down the road for 1hosc who 

or effortlessly. $14.95 each/ both future issues . 

fo r $25.00 


tape 	 first part of a threepartad ve rHure. After you like to plan ahead? This prog ram gcncr<tt es . Just S 1 / week ($52 / year). Payable 
DISK REPA IR: M os t cra shed disks ca n be fo rward too . $14.95/t.1pe, $16.95/disk wii h the program isan Altern.1tc Data Util ity 

so lve thi s one yo u sti ll have more to look such .1 calendar to your print er. Included 
quarte rly (S 14 / check, $ 1 3 / charge). o r 

repai red using thi s progra m. Saves you <t 101 1hat co rn pre ss esd~tes IO fit into two bytes of yea rl y . 

of heanache. $25.00 ~ p.i ce . S14.95/ lape, $16.95/ disk 


MILLBORN: li ke IO p lay cards? f rom 
France, we bring }'Oll thi s popular ca rd . For a limited time, subscribe by the year and 

DISK FILE DUPLI CATOR: Have you ever g;ime fo r your Coco. The object of the receive a complete set of back iss ues free. 
wished you could number 1he programs on game is to drive 700 miles, while avoi ding 

Vip Writer (Super ColorWritcr II) Reference 
C.ud : Hand y reference guide for use with Tt1i s offe r is good un ti l ou r back issues run 

you r disk and tell you r CoCo to copyl,4, 16, accidents. tire blowout s. detours, etc. VIP Writer. (Also included is a ni ce letter- out or we come to our se nse. Hurry!24. etc? Then thi s program isfor you. Work s $14.95/ lape, $16.95/ disk head forma t program. ) 
on up to four dri ves. Creal for duplicat ion Telewriter 64 Reference Card: HandyBIORHYTHM: Things aren't going wel l andwork. $25.00 reference card fo r use with Telewriter 64.you feel it 's just not yo ur day. Find ou t fo r Name 

sure. Know when 10 stay home and read a 	 C irds $3 each. 
(Save $20. Buy Diskpro, TTO, OTT, Disk Address 

Repair, and Disk File Duplicator in one 
 book. Printout a chan by the week, month, Library Slyle Cassette Cases : Do yo u fil e 

Cityetc. $14.95/tapc, $16.95/disk 	 your ct1ssencs away by thro wing them in il 
drawer, and hope fo r the bes! when you try

package for $80.00.) 
State Zip 

to find one? Your problems arc so lved. We Tiny Signature
t1re se lling amacti ve li brary-sty le cases thatGRAPHI C ANALYSIS: Summarize year end 0 VISA 0 MasterCardwill hold twelve cassett es each. These are 


plotted graph on hi-res PlV10DE 3 sc reen, or 

expense informat ion . View listing plus (VISA and MC ca rd orders 

the best cassette casesavail ab le. $7 .00/each. Card No.accepted. Include Card Number 13u y in quantity and save : five or moreoutput to prin1e r (screen dump program re- Exp. Date.and Expiration Date with order.) $6.00/ e;ichqu;red) . 514.95/tapc, $16.95/d;sk 

COLOR COMPUTER WEEKLY
Free catalog available upon request 	 (Author and dealer Inquiries Invited.) 

\. P.O. Box 1355, Bost on MA 02205 
~ 
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REFERENCE 


BY MARTIN H. GOODMAN 


1/0 QUICK REFERENCE 


The 68()C)E is a powerful little chip 
and its capabilities are only bound 

by the imagination of programmers. 
The programmer must be able to com­
municate instructions to the processor 
and, in tum, the processor must have 
ways of transmitting data to the pro­

grammer. Keyboards, joysticks, mo­
dems, and printers all have information 
the processor might use, and each per­
ipheral needs certain signals and infor­
mation from the processor in order to 
operate-input/ output. 

The following is a quick-reference 

guide to communicating with your 
CoCo through various channels. In­
put/ output is the key to carrying out 
fruitful conversations with the CoCo. • 

Write to Marty Goodman at 1633 
Bayo Vista Ave., San Pablo, CA 94806. 

Disk Misc. Control Port (FF40) 
Drive Select 0-3: When set to 1, that drive will be selected for use and its red 
LED will go on. · 

Motor On: When set to 1, the disk motors on all drives go on (wait 1.5 
seconds before read/ write). 

Start Precompensation: Set to I when writing to tracks greater than 21. 
This improves reliability. 

Double-Density Enable: Set for double density. 

Wait Enable: Set to allow 1793 to stop the CPU when it doesn't have a data 
byte available. 

1793 Commands Used in the CoCo: 
03 Restore head of selected drive to track 0. 
13 Position head of selected drive to track given in data register. 
80 Read sector given in sector register. 
AO Write sector given in sector register. 
FO Write (format) track, used in DSKINI function. 
DO Terminate current function immediately. 

To use these commands, store the byte in FF48. 

Video Control Modes 

Siu Nmn'­ FF22 Ail 

x y Colors 7-A/G 6-GM2 

256x 192 2 l I 
128x 192 4 l I 
128x 192 2 I I 
128x96 4 I 1 
128x96 2 l 0 
128x64 4 l 0 
128x64 2 I 0 
64x64 4 I 0 
ALPHA 2 0 0 
64x32 s• 0 0 
64x48 4 0 0 
64x64 s• 0 0 
64x96 s• 0 0 
64x 192 s• 0 0 

SAM Bits 

5-GMI 4-GMO V2 VI VO 

I I I I 0 
I 0 I 1 0 
0 I I 0 I 
0 0 I 0 0 
I I 0 I I 
I 0 0 I 0 
0 I 0 0 I 
0 0 0 0 I 
0 0 0 0 0 
0 0 0 0 0 
0 I 0 0 0 
0 0 0 I 0 
0 0 l 0 0 
0 0 I I 0 

Notes: FF22 bit 3 (CSS) selects between two color sets for the two­
and four-color and ALPHA modes. ALPHA is available in eight-color 

graphics modes. 
•The color can be set only for a group of pixels. 

PIA 1 (A) Data Register 
Bit 0: Keyboard row 1 and right joystick button 
Bit I: Keyboard row 2 and left joystick button 
Bit 2: Keyboard row 3 

FFOO Bit 3: Keyboard row 4 
Bit 4: Keyboard row 5 
Bit 5: Keyboard row 6 
Bit 6: Keyboard row 7 
Bit 7: Joystick comparator input 

PIA 1 (A) Control Register 
Bit 0: 63.5 µS. IRQ enable (I =enabled) 
Bit I: 63.5 µS . IRQ polarity (I = rising edge) 
Bit 2: FFOO data/direction select (I = data) 

FFOI Bit 3: Analog mux select LSB 
Bit 4: Always I 
Bit 5: Always I 
Bit 6: Not used 
Bit 7: 63.5 µS. IRQ flag (I = transition occurred) 

PIA 1 (B) Data Register 
Bit 0: Keyboard column I 
Bit I: Keyboard column 2 
Bit 2: Keyboard column 3 

FF02 Bit 3: Keyboard column 4 
Bit 4: Keyboard column 5 
Bit 5: Keyboard column 6 
Bit 6: Keyboard column 7 
Bit 7: Keyboard column 8 

PIA 1 (B) Control Register 
Bit 0: 16.7 ms. IRQ enable (I =enabled) 
Bit I: 16.7 ms. IRQ polarity (I =rising edge) 
Bit 2: FF02 data/direction select (I =data) 

FF03 Bit 3: Analog mux select MSB 
Bit 4: Always I 
Bit 5: Always I 
Bit 6: Not used 
Bit 7: 16. 7 ms. IRQ flag (I =transition occurred) 

Listing continued 
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the Coco 
Professional 

ofit or (Lou) From Bu•lneu or P rofeulon 

on and Amor11zatlon 

83 

-­,­

TAX 
PREPARER 
FOR THE INDIVIDUAL, 
IT ELIMINATES ANXIETY 
File your taxes in confidence. The CoCo Professional Tax Pre­
parer is accurate, thorough, and easy to use . Just answer the 
questions. 

The CoCo Tax Preparer interv iews you the way professionals in 
the large walk-in tax firm s do. It takes you th rough each tax 
fo rm in an organized manner. It knows which forms you need 
based on how you answer the questions it asks. And you can 
change data and make corrections - no hassle. 

When you're done, the program prints your completed tax 
return on government-approved fo rms. 

FOR THE PROFESSIONAL TAX PREPARER, 
IT SAVES TIME 
Spend your time doing what you' re supposed to do . You make 
the important business decisions, the CoCo Tax Preparer will 
do the rest. And you can simpl ify your fi ling ­ one diskette per 
client·. 
Interview.your clients in a time-saving manner and get rid of 
your check-off sheets. 

Produce complete tax returns on government-approved fo rms . 
The CoCo Tax Preparer lets you run continuous mul ticopy 
forms in the order you need, when you need them .. 

Mail to : Micro Data Systems 
6 Edw ard Drive 
Ashland, MA 01721 

D Masterca rd D Visa D Check o r Money 0 rder Enclosed 

Card a._· ­ -­--­-­ Exp. Date ________ 
Name ____ _ ___________ _ ___ 

Address -----­ ----------­--­
City --­--­- - - - State __ Zip _____ 

Signature -­--­-----­-­-­---­
!need the built-in sales tax table for _______ (state). 

PROGRAM FEATURES 
Designed by a 15-year tax consult­ ---------­
ant, the program has built-in tax ta- $ 95 
bles and tax rate schedules and 
supports the fo llowing fo rms: 

1040 
Schedules A, B, C, D, E, G, SE, W 
Forms 2106, 2119, 3903, 4797 
Office-a t-Home 
Installment Gain 
Dependency Support 
Credits and Other Taxes 

MORE FEATURES 

For a limited time onJy. 
A $400 value 

• Over 170 full -screen menus displayed on command . Fully 
menu-driven screens - each appears only when requi red . 

• Full reverse-screen scrolling and forward-screen block scroll. 

•Calculator mode supports + , - , * , / , = on numeric data. 

• Edit capability: any line at any time . Supports change, delete, 
hack, search, and insert commands. Eliminates the need fo r 
check-off sheets 

• Runs on 32K extended Basic (one disk drive with change of 
d iskette during program execution) or two disk d rives. (A 
special-order vers ion runs on 64K RAM units with one or two 
d isk drives.) Comes with diskettes and operating manual tha t 
describes each screen presentation. Additional fo rms are 
ava ilable by special order. 

• Full disk drive storage for all data and computations . 

• Printed output on pin-fed or trac tor-fed printers, fo r gov­
ernment-approved fo rms. 

• Its combination of machine language and Basic is fas t and it 

,___"_ 7_,__m_i_n-im- iz_e_s_m­em_ o_r_y_u_s_e_. -~·f:R•l 
Mass. residents adtl 5% sales tax. Shipped post paid. Afltlll' tri •o 1n·rks filT dl'lh•cr}/· 

Yearly update availnli/e. 


... see List of Advertisers on page 130 HOT CoCo April 1984 105 



RIGHT 
JOYSTICK 

LEFT 

SINGLE BIT 
SOUND 

7 
FFOO 

Fig. 3. Coco PIA 110 Functions 

PIA 2 (B) Control Register PIA 2 (A) Data Register 
Bit 0: CART FIRQ Enable (I =enabled)Bit 0: Cassette data input (I =input < - l .5V) 
Bit I : CART FIRQ polarity (I =rising edge)Bit I: RS-232 data output (I =output at - IOV) 
Bit 2: FF20 data/direction select (I =data)Bit 2: LSB 

FF23 Bit 3: 6-bit sound enable (I =enabled) 

Bit 4: LSB 6-bit DIA (digital to analog) 
Bit 3: LSBFF20 

Bit 4: Always I 
Bit 5: Always I Bit 5: LSB 
Bit 6: Not usedBit 6: LSB 
Bit 7: CART FIRQ flag (I =transition occurred)Bit 7: MSB 

PIA 2 (A) Control Register Drive-Select/Misc. Control Port 
Bit 0: CD input FIRQ enable (I =enabled) Bit 0: Drive select 0 (I =drive 0 active) 
Bit I: CD input FIRQ polarity (I =rising edge) Bit I: Drive select I (I= drive I active) 
Bit 2: FF20 data/direction select (I =data) Bit 2: Drive select 2 (I= drive 2 active) 

FF21 Bit 3: Cassette motor control (I =on) FF40 Bit 3: Motor on (I =all drive motors on) 
Bit 4: Always I Bit 4: Write precompensation (I =active) 
Bit 5: Always I Bit 5: Double density (I =double density) 
Bit 6: Not used Bit 6: Drive select 3 (I =drive 3 active) 
Bit 7: CD input FIRQ flag (I =transition) Bit 7: Wait synchronization enable (I =enabled) 

FF48 1793 status/command register 
FF49 1793 track register 

PIA 2 (B) Data Register 
Bit 0: RS-232 data input (I =input<+ IV) 

FF4A 1793 sector register Bit I: Single-bit sound output (normally of!) 
FF4B 1793 data registerBit 2: RAM size input (0 = 4K, I = 16K, TISL = 32K) 

FF22 Bit 3: VDG color-set selection SAM Control Registers 
Bit 4: VDG GMO and rNT/EXT 

Bit 5: VDG GM! 

Bit 6: VDG GM2 

Bit 7: VDG ALHA/ GRAPH 


KEY BOARD JOYSTICK 

ARR AY BUTTONS 


Clear 

(0) 

FFDE 

Set 

(I) 

FFDF (fY) Map type (0=32K RAM, I =64K RAM) 

FFDC 

FFDA 

FFDD 

FFDB 

(MO) 

(Ml) 

Memory type 

00=4K, 01=16K, 10=64K 

FFDB 
FFD6 

FFD9 

FFD7 

(RI) 

(RO) 

Clock rate 

00= .9MHz, 01 =address dependent 

FFD4 FFD5 (Pl) Memory page (O=paged, I =page I) 

FFD2 

FFDO 
FFCE 

FFCC 

FFCA 

FFCB 

FFC6 

FFD3 

FFDI 

FFCF 

FFCD 

FFCB 

FFC9 

FFC7 

(F6) 

(F5) 

(F4) 

(F3) 

(F2) 

(Fl) 

(FO) 

Display address offset 

in 512-byte ($200) steps 

FFC4 

FFC2 

FFCO 

FFC5 

FFC3 

FFCI 

(V2) 

(VI) 

(VO) 

Video mode 

(see video-display data) 

Fig. 1. The CoCo Keyboard AJTay 

PIN NUMBERING FOR CONNECTORS : 

(AS VIEWED FROM THE BACK OF THE COMPUTER) 


4~1 

k_Y. 
4 PIN DIN (USED FOR RS-232) 

30°1 5 PIN DIN (USED FOR CASSETTE) 
~ 0 0 0 4 

2 

u 6 PIN DIN (USED FOR JOYSTICKS)4·~··'2 

3 

Fig. 2. CoCo Pin Configurations 
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CASSETTE 
INPUT 

0. A. C. 
OUT 

FF20 


FF03 
BIT3 

FFOl 
BIT3 

SOUND 
SOURCE 

JOYST ICK 

JOYSTICK 

0 
l 
z 
3 

0 
0 
l 
l 

0 
l 
0 
l 

DAC 
CASSETTE 
CARTRIDG E 
NO SOUND 

RIGHT· X 
RIGH T·Y 
LEFT- X 
LEFT-Y 



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

Subroutines To Go 

Help yourself to Machine-Language Subroutines for the 

Color Computer. It's a library of useful ready-to-use 
machine-language routines. Each subroutine is on the cas­
sette that is included in the package. Many of the routines 
can be used in BASIC as well as machine-language pro­
grams. You'll find ROM subroutines, which are located in the 
interpreter ROMs of the Color Computer, and RAM subrou­
tines, a collection of routines written by David McLeod . 

Whafs inside 

Each chapter contains a specific category of routine, giving a 
six-letter filename for each routine , a brief description of the 
routine and what it does, entry and exit requirements and a 
program listing or sample call. You'll learn about Color 
BASIC 1.1, Extended BASIC 1.0, Disk BASIC 1.0, numeric 
conversions, data processing routines, keyboard input rou­
tines, text output using high-resolution graphics, tape/ disk in­
put/ output and multiple precision routines. 

Easy to use 

Machine-Language Subroutines for the Color Computer is 
packaged for ease of use while you are working at the com­
puter. Each major section is marked with an index tab. Ap­
pendixes and an index of subroutines are included . If you are 
a machine-language programmer, you'll find Machine-Lan ­
guage Subroutines for the Color Computer a valuable addi­
tion to your program library. 

Machine-Language Subroutines for the Color Computer 
David D. McLeod ISBN 0-88006-070-0 BK7404 81/2x11 
$29 .97 cassette included 

To order 

To order, call toll-free 1-800-258-5473 for credit card orders. 
Or mail your order with check or money order or complete 
credit card information to : Wayne Green Books, Retail Sales, 
Peterborough , NH 03458. Please include $3 .00 per book for 
shipping and handling. WGBooks are also available at your 
local bookstore. Dealer inquiries invited . ,... 332 

D Yes ... Send me copiesof 
Machine-Language Subroutines for the Color Computer (BK7404) 
at $29.97 each, plus $3.00 per book for shipping and handling. 

D payment enclosed D MasterCard D Visa D Am. Ex. 

Card# MC bank # 

Expiration date Signature 

Name 

Address 

O ty State Zip 

Wayne Green Books, Peterborough, NH 03458 
344B4M 
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BY BRIAN H. ALSOPHARDWARE 

WHEN THE Joy GOES 


FROM YOUR JOYSTICK 


Trouble with your joysticks? 

You don't have to be a hardware expert to find and fix the problem. 


Fortunately for comput­
er owners who use 

joysticks, repair is easy and 
inexpensive. Here are some 
instructions on trouble­
shooting joystick problems 
and how to replace a worn­
out joystick potentiometer 
assembly. First, it is impor­
tant to know how a joystick 
works. 

How a Joystick Works 

A Color Computer joy­
stick is a pair of voltage di­
viders (see Fig. 1). Point A is 
equal to (5*R)/100,000, the 

value of R being directly 
proportional to the rota­

wiper arm 
linked to 

arm, 
converts 

motion 

tion of the wiper arm. The 
is mechanically 

the joystick 
and this linkage 

the linear 
on the arm 

to rotational motion required by the 
potentiometer. A second potentio­
meter is mounted at right angles and 
also mechanically linked to the same 
arm. One potentiometer responds to 
up/ down motion. The other responds 
to right/ left motion. Each sends a 
voltage to the Color Computer. 

Once inside the Color Computer, 
the voltage from each potentiometer is 
sampled via an analog multiplexer. 
The sampled voltage is converted to a 
6-bit digital word by a digital-to-ana­
log converter. You use a software tech­
nique called successive approximation 
to determine whether a bit is a one or a 
zero. The 6-bit word is sent to a periph­
eral interface adapter (PIA) for even­
tual use by the computer. The 
JOYSTK(O), JOYSTK(l), JOYSTK(2), 
and JOYSTK(3) commands call up the 
digital word. The JOYSTK(O) com­
mand tells the PIA to .~tart joystick 
voltage sampling. This is why this com­
mand must always appear first, even if 

the value of JOYSTK(O) isn't needed . 
Six bits of information can only re­

solve the input voltage into bins that 
are 5/ 64 volts wide. This corresponds 
to about 1.7-percent accuracy. This is 
also why the values returned by the 
JOYSTK commands are in the range of 
zero to 63 . The middle position of the 
joystick arm corresponds to the wiper 
being half on the resistor. This is why a 
centered joystick returns coordinates 
of 31 and 31 from the two JOYSTK 
calls. 

The push-button control simply 
grounds either the PAO or PA1 address 
lines of the PIA. This changes the val­
ue of the word in location 65280. Un­
fortunately, the same address lines are 
used to decode @ABCDEFG and HI · 
JKLMNO keyboard values as well . 
This is why pressing a joystick button 
results in either of the above strings of 
characters being printed when a pro­
gram isn't running. When a program is 
running and a push-button is depressed 
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2 

any INKEY$ loop could pick up one of 
the above characters and proceed erro­
neously. 

Joystick Inspection 

You don't want to replace a good 
joystick. Other things can go wrong 
too. Burned out joystick interface ICs 
in the computer can make a joystick 
appear bad. The first step is to swap 
joysticks. If the second joystick works, 
then the problem is in the first joystick 
somewhere. If both joysticks don' t 
work, the problem is probably in the 
channel (e .g., the right channel), 
meaning the multiplexer U9 is proba­
bly bad. If both channels are dead, 
probably both U9s are bad. 

If the problem has been narrowed 
down to one joystick, there are only a 
few possibilities. The first is a broken 
wire. Depending upon the wire that's 
broken, the whole joystick might ap­
pear dead, or one motion might be 
dead. If the problem is of an intermit­
tent nature or if a small motion pro­
duces large changes, then it is probably 
a bad potentiometer. In either case you 
need to open up the joystick. 

To open, remove the two large 
screws on the bottom. You should see 
internals as in Fig. 2. Look for broken 
wires. Plug the joystick in and wiggle 
the cable. If the problem gets worse or 
better, then you have a broken wire 
somewhere. If the wiggling indicates a 
broken wire near the joystick head, 
tum off the computer and cut 6 inches 
off the head end. Strip back 4 inches of 
cable insulation. Note that the wires 
are color coded. In my joysticks the 
colors are as shown in Fig. 2. Strip each 
wire and replace each one at a time. 
Now tum on the CoCo and try it again. 
If the problem goes away, you're done. 

Now, assume there is a problem at 
the plug end of the joystick. You ' ll 
have to disassemble the connector to 
look inside for a broken wire. You can 
also perform a continuity test to rule 

+5V 

t 
I 

lOOKn -R 

IOOKfi ,____~___1 1 

j 
TO CO LOR COMPUTER 

Fig. I. Joystick Voltage Divider 

-~. 

out a broken wire. This is a good first 
step. 

If you don't have an ohmmeter, you 
can construct a continuity tester from a 
9-volt battery, a resistor and light­
emitting diode (LED) (see Fig. 3). Test 
the continuity tester first by shorting 
the probe leads together . If the LED 
lights, it 's working. If not, reverse the 
battery leads. 

"If none of these 
steps provide a cure, 

then the joystick 
head is bad. " 

To do a continuity test, first center 
the joystick arm, then touch one lead 
to R l , lug 1. Touch the other lead to 
pin 3 of the connector. See Fig. 2 for 
these places. If the LED lights (or the 
ohmmeter reads zero resistance), then 
there is no break in one of the cable 
wires. Repeat this continuity test for all 
five pins. If one or more pins fail this 
test, you'll have to open up the plug. 

To open the plug, insert a small 
screwdriver under the tab and pry up. 
Slide the plastic sheath up the cable 
(see Fig. 4). A metal band might fall in­
to your hand. Look at the pin that 

PLUG 

• • 4·o·, 
' 

Fig. 2. Joystick Wiring 

1--------PIN I 

'3 VOLT 
BATTERY 

Fig. 3. Continuity Tester 

LED 

failed the test. The 
wire might be broken. If 
it is not broken, then the 
problem is somewhere 
between the connector 
and joystick head. The 
chances of this are very 
remote, unless you have 
slammed the cable in a 
door or your dog chewed 
it. Solder any broken 
wires and reassemble. 
Do the continuity test 
again. If everything is 
okay, plug in the joy­
stick and test it. 

Joystick Mechanism 
Repair 

If none of these steps 
provide a cure, then the 
joystick head is bad. 
Look at it for obvious 
mechanical problems. To 
replace it purchase a 
lOOk-ohm joystick mech­
anism from Radio Shack 
(#271 - 1705) for $5 . Be 
sure to get the lOOk-ohm 
mechanism, since Radio 
Shack sells a 40k-ohm 
look-alike. 

Remove the joystick 
top, unscrew the remain­
ing two screws, and lift 
out the joystick assem­
bly. If the wire colors 
are different from Fig. 2, 
record the color coding 
before proceeding. Re­
place the wires one at a 
time and solder in the 
jumper wires between 
various potentiometer 
lugs, the ground lug, and 
push-button. Plug in the 
joystick and test it. Re­
check the wiring if it 
doesn't work . Chances 
are good you've fixed 
the problem. 

PIA and Multiplexer 
Replacement 

PIA U8 (6821) is the 
joystick interface as well 
as the keyboard inter­
face . Chances are that 
you'll be having key­
board entry problems in 
addition to joystick 
problems if it's bad. 
To test U8, 
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''Multiplexer replacement 
is indicated if both 
joysticks are dead 

or certain channels don't 
work. . .. A replacement 

might be hard to find, but 
it can be bought 

directly from Radio Shack 
National Parts in Texas. " 

remove it and swap it with U4. U4 is 
also a 6821. Be careful to reinsert the 
ICs in the proper direction. There is a 
notch indicated on the printed circuit 
board. 

Make sure the end of the IC with a 
notch is in the same direction when re­
inserting. Turn on the computer and 
see if the joystick problem is gone. If 
U8 was bad you probably have some 
other problem because of the insertion 
of the bad 6821 into U4. The key is that 
the nature of · the problem changed. 
Purchase a replacement for about $4 at 
mail-order stores. 

Multiplexer replacement is indicated 
if both joysticks are dead or certain 
channels don't work (e.g., the up/down 
motion on the right joystick channel). 
The multiplexer is U9 and is an 
MC14529. Remove it and insert a re­
placement. A replacement might be 
hard to find, but it can be bought direct­
ly from Radio Shack National Parts in 
Texas. 

Another part that could be bad is 
Ul4. This is the operational amplifier 
that interfaces the multiplexer to the 
PIA. It is a LM339 and costs less than a 
dollar. 

None of the above operations are dif­
ficult, and they make it easy and satisfy­
ing to fix your own computer. • 

Address correspondence to Brian H. 
Alsop, 113 Boone Road, Trafford, PA . 
15085. 

~ 
~ASSEMBLED 

~r----~, DISASSEMBLED 

Fig. 4. Joystick Plug 

Buy Direct from the Manufacturer 

Dragon by TANO Color Computer $149.95 
64K RAM, 32K ROM. Microsoft* Extended Color BASIC, standard. 6809E Microprocessor. 
Professional quality keyboard. Includes 9 software programs (C.C. Writer, C.C. Mail, C.C. 
Merge, C.C. Filer, C.C. Cale, Courier Pilot, Gold Digger, Dragon Quest, Tower of Fear) 

ACCESSORIES 
Mannesmann Talley Spirit Microprinter 349.95 
Ultra-high quality dot matrix printer. 80 CPS.Tractor, roll and single sheet feed. Unique square 
print hammers give exceptional print quality. Quiet and stylish! 

Printer Cable 29.95 
Monitor Cable 9.95 
Dragon Magic Book 5.95 

Colorful, animated children's book on BASIC. 
Dragon Joysticks (pair) 19.95 
Dragon Single Disk Drive 359.95 

5!4 in. 184K memory. With controller and DOS manual. 
Dragon Double Disk Drive 529.95 

SOFTWARE 
(Cartridges, $19.95; cassettes, $9.95) 

Educational, For Kids 4-11: 

Dream (Screen Editor and Assembler) 9.95 

Number Gulper 9.95 Astroblast 19.95 
Number Puzzler 9.95 Cosmic Invaders 19.95 
Circus Adventure 9.95 Ghost Attack 19.95 
School Maze 9.95 Doodlebug 19.95 
Hide and Seek 

Games: 
Shark Treasure 
Flag 

9.95 

9.95 
9.95 

Utilities: 
Graphic Animator 
Computavoice 

9.95 
9.95 

Quest 9.95 Pixel Editor 9.95
Calixto Island 9.95 
Black Sanctum 9.95 Self-Help/Business: 
Moonhopper 9.95 Typing Tutor 9.95 
Robottack 9.95 Timscript (Speed Writer) 9.95 
Cave Hunter 19.95 Personal Finance 9.95 
Berserk 19.95 Word Processor 9.95 

ORDER NOW 
...-291TOLL FREE 1-800-327-7671 

or write 

~Microcomputer 
~ Products Corp. 

4301 Poche Court West, New Orleans. LA 70129 

Terms: VISA, MasterCard, certified check or money order. Add 5% shipping and handling. 
Louisiana residents add 8% sales tax. *Microsoft is aregistered trademark of Microsoft Corp. 

Dragon is aregistered trademark of Dragon Data. Ltd. 
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> Super Sale on New Disk Drives Cl < 
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Ci Starting at $169.00! 
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0
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~ Tandon - Siemens - Remex - MPI - Teac - Shugart Tabor A 
0> 

~ 40 or 80 Tracks - Single or Dual Head - New 3 Y2" DrivetteM ::D 

< m::.:::: Our Disk Drives Are Capable Of Single And Dual Density Operation (/) 
(/) 

0 
(/) 

The NEWEST Technology Capable Of Operating On Most Popular Computers 
0 
u; 
Aw 

> Drive a Hard Bargain!!™ - 5 M.B.-20 M.B. Complete Systems ...... trom $999.95 o 
- ::D 

Cl 
a:: 

Diskette Breakthrough - 10 Pack in Library Case - $1.8-:95 p~~i\.: ~ 
0

Since We Are Always Finding Ways To Save You Money, ~ (/) 

> 
w 

Please CALL For Our Most Current Pricing. ~ 
a:: 
Cl < 
~ TOLL FREE ORDERING GENERAL AND TECHNICAL rn 

Cfl1-800-343-8841 1-617-872-9090 
A 

0 

(/) 
w Model I/Ill/IV Drives (0 1 2 3) ..... ..... . .. ................. starting at $169.00 0
> 
a:: Color Computer Drive (0 1 2 3) . .. ... . .. .................... . ...... $Call Toll Free ::o 

Cl Apple/Franklin Compatible Add-On Drives with Case & Cable .. ~<$>" . {$~~~~ < 
::.:::: Apple/Franklin Compatible Drives with Controller ............~0,,,_,~~. . $259.95 ~~,c~ rn 
(/) 

Model I/Ill/IV Memory Upgrade ... .... .......... . ...... .. .. . . . ...... Call Toll Free 20 
(/) Printers - Daisywheel/Dot Matrix . ... ... . ......... . .. . ............ $Call Toll Free en 

w Diskettes in Library Gas.es .... : . .. ... .. .... . : . .. .. . ......... . ... $~5 New Low Price~ 

a: 
> Cases and Power Supplies - (Smgle-Dual-1/2 Height) ... ... ... starting at $59.95 ::o 
c Printer Buffers 8K to 512K ... .......... . ... ... .. ......... starting at $143.95 < 
::.:::: Percom Double Density Controller (Model I) ............. ...... .... .. $Call Toll Free rn 
(/) Holmes Model I/Ill Speed-up Mod-VID/80 . ... ... ............. starting at $90.00 00 
(/) 

Color Computer Printer Interfaces ......................... starting at $29.95 en 

w Cables - Printer/Disk Drive ............ . .................. starting at $23.00 A 

> DOSPLUS ... ... .. ... ................ . ............. . .. $Special Prices ~ 

a: Repair Services Now Offered - FAST Turn-a-Round ............. .. ... $Call Toll Free <
c 
::.:::: Warranty on Disk Drives - 6 Months - Extended Warranty $ Call Toll Free rn
(/) 

u; 
(/) A 

0 SOFTWARE SUPPORT, INC. 
0 

w 
0> 

a: One Edgell Road, Framingham, MA 01701 ( 617) 872-9090 ::D 
Hours : Mon. thru Fri. 9:30 am 10 5:30 (E.S.T.) Sat. 10 am to 4:30 pm c <m 

~ DEALER INQUIRIES INVITED. Cfl 

0 Service! Service! 0
u;

en TERMS: CANADA All in SIOCk produc1s are shipped wi1hin A 
W M.C. / Visa/ Amex and perso nal 24 h if d R · / i-IC02: checks accepted at no extra charge . MICRO R.G.S. INC. ours or er. epatr arra/1/y O 
a: 751 , CARRE VICTORIA, SUITE 403 service is performed wilhin 24 hours of ::D 
C C.0 .D., please add $3.00. MONTREAL, QUEBEC, CANADA, H2Y 2J3 receip1 unless o1henvise nOled. We < 
-..... Shipping: Please ca ll for amount . Regular Tel. (514) 845-1534 accep1 C.O.D., foreign and APO orders. m 
...... Not responsible for typographical errors. s h I d D&B po Cfl 
~ Canadian Toll Free 800-361·5155 c 00 s an corporaie · .s 
C © Copyright 1983 accep1ed. S2 
S3All::IC )f$1C S3J\ll::IC )fSIO S3J\ll::IO )fSIO S3All::IO )fSIO S3J\ll::IO )fSIO S3J\ll::IO )fSIO S3J\ll::IO )fSIO S3All::IO )fSIC ~ 
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NEW GOOD STUFF 
~ 

FOR EVERY COLOR COMPUTER 
Turn your Color Computer into a graphic design center with the ease of a 

keystroke! MagiGraph makes it simple to create highly detailed figures up to 
and including an entire high-resolution screen . Designed for those with some 
experience in Basic and Assembly Language programming , MaglGraph 
includes lots of special features: 

• 	 A full set of logical and pixel manipulation functions simplif ies the 
development of complex figures. 

• 	 An editor lets you zoom in and work on every detail of your design . 
Toggle between the " macro" and " micro " screens for perspective on 
your creations. ·' 

• 	 Nine animation buffers allow you to preview each sequence to ensure 
continuity and smooth flow . 

• 	 Versatile 1/0 routines store a graphic screen on cassette or floppy disk; 
recall it later for use by another program or revise it with MaglGraph . 

If you' re looking for the finest graphic development utility avai lable for you r 
Color Computer , THIS IS IT . Maximize your machine's potential, while you 
push your imagination to the limit - with MagiGraph! 

By Kevin Dooley . Cassette $34.95 (16K required) ; Disk $39.95 (32K Ex­
tended Color BASIC required); Amdisk cartridge $44.95. 

CSPOOL 

Color Computer Print Spooler 


Stop Waiting Around for the Printer! CSPOOL allows you to use your printer 
and computer concurrently, takes on ly 26 bytes of Color Basie 's memory, and 
gives you 32K of print buffer. It's like having two computers in one! By 
intercepting characters sent to the printer and storing them in the upper 32K of 
RAM, CS POOL allows you to run other programs while your printer is doing its 
job . CSPOOL is FREE with the purchase of a 64K RAM UPGRADE KIT from The 
Micro Works, or it may be purchased separately on cassette or diskette for 
$19.95 . Requires 64K; not for FLEX or OS9. 

64K MEMORY UPGRADE KIT: For Rev . levels E, ET , NC , TDP-100s , and Color 
Computer II. Eight prime 64K RAM chips , instructions, and CSPOOL: $64.95. 

SYSTEMS SOFTWARE 
MACRO-SOC: DISK-BASED EDITOR, 
ASSEMBLER AND MONITOR-With all the 
features the serious programmer wants , this 
package includes a powerful 2-pass macro 
assembler with conditional assembly , local labels, 
include files and cross referenced symbol tables. 
MACRO-BOC supports the complete Motorola 6B09 
instruction set in standard source format. Incorpo ­
rating all the features of our Rompack-based 
assembler (S OS -BOC) , MACRO-BOC contains many 
more useful instructions and pseudo-ops which aid 
the programmer and add power and flexibility. The 
screen -oriented editor is designed for efficient and 
easy editing of assembly language programs. 
MACRO-BOC allows global changes and moving / 
copying blocks of text . You can edit lines of 
assembly source which exceed 32 characters . 
OCBUG is amachine language monitor which allows 
examining and altering of memory , setting break 
points , etc. 

Editor, assembler and monitor~a long with 
sample programs-come on one Radio Shack com ­
patible disk . Extensive documentation included . By 
Andy Phelps. $99.95 

SOS-SOC: SOFTWARE DEVELOPMENT 
SYSTEM-Our famous editor , assembler and 
monitor in Rompack. Like MACRO-BOC , it allows 
the user to write, assemble and debug assembly 
language programs with no rel oading , object patch­
ing or other hass les. Supports full 6B09 instruction 
set. Complete manual included . $89.95 

MICROTEXT: COMMUNICATIONS VIA 
YOUR MODEM! Now you can use your printer 
with your modem! You r computer can be an intelli­
gent printing terminal. Talk to timeshare services or 
to other personal computers; print simultaneously 
through a second printer port; and re-display text 
stored in memory . Download text to Basic pro ­
grams; dump to acassette tape , or printer, or both . 
Microtext can be used with any printer or no printer 
at all . It features user- configurable duplex/parity 
for special applications, and can send any ASCII 
character. You'll find many uses for this general 
purpose module! ROMPACK includes additional 
serial port for printer. $59.95 

MICRO WORKS COLOR FORTH 
• Faster to program in than Basic 
• Easier to learn than Assembly Language 
• Executes in less time than Basic 

The MICRO WORKS COLOR FORTH is aRompack 
containing everything you need to run Forth on your 
Color Computer . COLOR FORTH consists of the 
standard Forth Interest Group (F IG) implementation 
of the language plus most of FORTH -79 . It has a 
super screen editor with split screen display. Mass 
storage is on cassette . COLOR FORTH also contains 
a decompiler and other aids for learning the inner 
workings of this fasci nating language. It will run on 
4K , 16K, and 32K computers. And COLOR FORTH 
contains 1OK of ROM , leaving your RAM for your 
programs! There are simple words to effectively use 
the Hi-Res Color Computer graphics, joysticks , and 
sound . 

Includes a 112-page manual with a glossary of 
the system-spec ific words, a full standard FIG 
glossary and complete source listing . 

MICRO WORKS CO LOR FORTH . . . THE BEST! 
From the leader in FORTH . Talbot Microsystems. 
$1 09 .95 

MACHINE LANGUAGE 
MONITOR TAPE: A cassette tape which allows 

you to directly access memory, 1/ 0 and registers 
with a formatted hex display. Great for machine lan­
guage programming, debugging and learning . It 
can also send /receive RS232 at up to 9600 baud , 
including host system download/upload . 19 com­
mands in all. Relocatable and reentrant. CBUG 
TAPE: $29.95 

MONITOR ROM: The same program as above, 
supplied in 2716 EPROM. This allows you to use 
the entire RAM space. And you don't need to re­
load the monitor each time you use it. The EPROM 
plugs into the Extended Basic ROM Socket or the 
Romless Pack I. CBUG ROM : $39.95 

SOURCE GENERATOR : Th is package is a disas- · 
sembler which runs on the Color Computer and 
generates your own source listi ng of the BASIC 
interpreter ROM . Also included is a documentation 
package which gives useful ROM entry points , 
complete memory map, 1/0 hardware details and 
more . A 16K system is required for the use of this 
cassette. SOC Disassembler: $49.95 

HARDWARE 
PARALLEL PRINTER INTERFACE-Serial to parallel 

· converter allows use of all standard parallel 
printers. PIBOC plugs into the serial output port, 
leaving your Rompack slot free . You supply the 
printer cable . PIBOC: $59.95 
SUPER-PRO KEYBOARD-$69.95 (For computers 
manufactured after Oct. 19B2, add $4.95) 
ROM LESS PACKS for your custom EPROMS - call 
or write for information .

l:r•r•UfJ 
6809 ASSEMBLY LANGUAGE PROGRAMMING , by 
Lance Leventhal , $16.95 
TRS-80 COLOR COMPUTER GRAPHICS , by Don 
Inman , $14.95 
ASSEMBLY LANGUAGE GRAPHICS FOR THE 
TRS-80 COLOR COMPUTER , by Don Inman, $14.95 
STARTING FORTH , by L. Brodie, $17.95 

'®Mii 
ZAXXON-The real thing . Excellent. What more can 
we say? Cassette requires 32K. $39.95 
STAR BLASTER-Blast your way through an 
asteroid field in this action-packed Hi-Res graphics 
game. Available in ROMPACK; requires 16K. 
$39.95 
PAC ATTACK-Try your hand at this challenging 
game by Computerware, with fantastic graphics, 
sound and action! Cassette requires 16K. $24.95 
HAYWIRE-Have fun zapping robots with this Hi ­
Res game by Mark Data Products . Cassette 
requires 16K. $24.95 
ADVENTURE-Black Sanctum and Calixto Island by 
Mark Data Products . Each cassette requires 16K. 
$19.95 each. 
CAVE HUNTER-Experience vivid colors, bizarre 
sounds and eerie creatures as you wind your way 
through a cave maze in search of gold treasures . 
This exciting Hi-Res game by Mark Data Products 
requires 16K for cassette version. $24.95 
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HARDWARE 


BY JEREMY A. DONIMIRSKI 

SAFE POWER FOR 

YOUR COMPUTER 


I f the multiple-outlet strip in Photo 1 
looks a bit different from the one 

you saw at the Radio Shack store, that's 
because this one was retrofitted with an 
EMI (electromagnetic interference) fil­
ter and provides transient protection. 
The whole operation costs less than $10 
worth of parts and an evening's work. 
Even with all new parts at list prices, the 
cost shouldn't exceed $15 . 

Why bother to ''roll your own'' when 
you can buy one ready made? The cost! 
While Radio Shack's prices for the stan­
dard and protected outlet strips are 
some of the best around, the protected 
model costs double the standard unit. 

What is the purpose of protection? It 
is twofold: It prevents electrical in­
terference from entering the computer 
from the power line (or entering the 
power line from the computer, for that 
matter), and it absorbs high-voltage 
transients. 

Build this low-cost pro­
tected outlet strip that 
includes an EMI filter 
and transient protection. 

The additional protection to your 
computer's power source is much like 
insurance. You may never need the pro­
tection, but you'll wish you had spent 
the money if a power-line transient 
destroys your computer. 

Figure 1 a · shows the schematic 
diagram of a typical EMI filter. The 
capacitors provide an electrical short to 
high frequency, while the coils impede 
its path towards your computer. Since 
transients contain substantial high ­
frequency energy, this circuitry reduces 
much of the transient. 

Figure 1 b is a drawing of the same 

:0111111111 

filter, but with metal oxide varistor 
(MOV) protection. A MOV absorbs 
and dissipates any high-voltage energy 
that may have slipped through the EMI 
filter . The values of all these com­
ponents are selected to have maximum 
effect on noise and transients, but 
minimum effect on 60 Hz ac. They are 
quiet and inconspicuous, but are always 
ready to do their job. 

Notice that there is a total of three 
varistors shown in Fig. 1 b . MOV 1 is the 
primary protection device. It absorbs 
transients that are superimposed on the 
power line in common mode. This 
means that the transient propagates 
through your computer the usual way; 
the voltage difference is such that it 
causes current flow from one side of the 
line to the other. 

a} 

~ 
I rj 

IN) )N 

LINE LOAD

I IL) )L 

Fig. la. Typical EM! Filter 

LOAD 

MOV3 

Fig. lb. EM! Filter with MOV Protection 

Photo 1. Multiple Outlet Strip Modified to Include Transient Protection 
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SendYour Child 

on the Rainbow Quest. 


Fiction, Fantasy, and Computer Adventure 
for the Color Computer 

IDlainbow Quest will take your 
~child on a space adventure of 
the future. The planet Rainbow is a 
faraway land of ancient and mysterious 
cities, mazes, and puzzling events for 
young readers to discover. Rain­
bow Quest by Richard Ramella is 
a book,and-cassette adventure for 
the Radio Shack Color Com, 
puter. Children read and play 
along as Molly and Sam meet 
pirates, robots, and strange 
creatures as they make their 
way across the planet 
Rainbow. To reach their 
goal, they must survive on 
their own and face the 
challenges they meet along 
the way. Readers will hel • 
Molly and Sam find their way 

through dark and confusing mazes, 


solve word and number puzzles, and 

conquer invaders . 


·..,~!!1iin arcade,style •~=;:=;;:=:=~r..~~. ::~· 

Each obstacle they meet is a pro, 
gram, on the Rainbow Quest 

cassette, ready to load and run. 

Rainbow Quest has 25 programs in 
all. Book and cassette are sold 


together in a protective storage 

binder with complete instructions. 


Each Rainbow Quest package for 
the Color Computer is $24.97. 

To order Rainbow Quest, call toll­
free for credit card orders, 

1-800,258-5473. (In New 
Hampshire, call 924-9471.) 

Or mail your order with payment 
or complete credit card information 
to: Wayne Green Inc., Attn. Book 
Sales, Peterborough, NH 03458. 

ainbow Quest by Richard Ramella 
Illustrated by Coni Porter 
ISBN 0-88006-064-6 BK7391 
7 by 9 book, cassette of 25 programs 
softcover, spiral-bound, 128 pp. 

games. ~~-C~k:~;~hild~i~:;::ti~~i · . t::d) 
. -6­

Requires 16K 
Extended Color J 
BASIC 

Send me copies of Rainbow Quest for the 

Color Computer (BK7391) at $24.97 per package. 


(Include $2.00 per package for 
shipping and handling.) D Payment Enclosed 

D MasterCard D VISA D AMEX 

_______MC Bank #___,_.xp. date____ 

------Signature ------- ­

.City State____ Zip.___ 

Wayne Green Books, Peterborough, NH 03458 344840 

----------------------~
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D AMEX 

----­
Exp. date.___ 

ZiP·-------i:i 

Color my child's imagination! Send 
me copies of Rainbow Quest for the 
Commodore 64 (BK7401) at $24.97 per package. 
(Include $2.00 per package for shipping and handling.) 

D Payment Enclosed D MasterCard D VISA 

Card# MC Bank# 
Signature __________ 

Name 

Address 
City ________Stat___ 

Wayne Green Books, Peterborough, NH 03458 
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The usual sources for this type of 
transient are compressors, contractors, 
and other large inductive loads that 
share your line. MOY I is usually suffi­
cient protection. 

MOYs 2 and 3 are optional devices 
that absorb transient energy in normal 
mode, meaning high voltage that has 
the same polarity on both sides of a 
power line. No current flows from one 
side of the line to the other. Rather , the 
current flows from power line to 
ground. 

Lightning provides the usual source 
for this type of transient when it strikes 
both sides of a power line at once. 

Notice that MOYs 2 and 3 are con­
figured to divert the high-voltage tran­

"If lightning is a problem 

in your area, 


and you have a good 

electrical ground available, 


you may want to add 

all three MO V devices. " 


sients to ground. Therefore, you need a 
good ground for them to function 
properly. 

Unfortunately, a good ground may 
not be available to you if you live in a 
house constructed prior to 1960. Lack 
of the third prong in the wall outlet is an 
indication of this. Sometimes the 
outlet's cover-plate holding screw is 
grounded, but you should check 
carefully before assuming that it is. 

If lightning is a problem in your area, 
and you have a good electrical ground 
available, you may want to add all three 
MOY devices. They are available from 
Radio Shack as part #276-570. 

The MOYs have a limited capacity 
for energy absorption. They can dis­
sipate only so much power. If your 
house should happen to sustain a direct 
hit from a lightning bolt, do not expect 
these devices to survive the strike. 

Photo 2 shows three EMI filters. The 
one on the left is similar to the model of­
fered by Radio Shack (part #273- 100). 
This is the one to use if your multiple­
outlet box is short and square shaped. 
Such a box is often available through 
hardware stores. 

Use the filter in the middle for the 
Radio Shack multiple-outlet strip . Un­

fortunately, it is not available from 
Radio Shack. It is, however, becoming 
a popular item and is often available 
from surplus dealers and commercial 
electronic supply houses. See the list of 
suitable filters and surplus supply 
dealers at the end of this article. 

Keep in mind that the filter you buy 
should have at least a 6-amp rating. 
You'll also need a business-machine 
power cord with rectangular contacts, 
such as a Belden 17250 or 17255. 

The construction of this project is not 
as difficult as it may seem . In fact, 
things went so quickly that it surprised 
even me. 

The following is a list of tools you 
will need for the project: 
•Electric drill and bits 
•Nibbling tool (Radio Shack #64-823 
or equal) 
• Locking pliers 
• Soldering iron and solder 
•File to remove burrs 
•Wire-cutters and strippers 

•Ruler and pencil 
If you have to buy these tools, you'll 
nullify the cost advantage of doing the 
job yourself. 

The Modifications 

To begin, start warming the soldering 
iron. Put it aside in a safe place. Next, 
remove the tamper-resistant screws 
from the end plate nearest the power 
cord. Use the locking pliers as shown in 
Photo 3. 

Pull the plate away the best you can, 
despite the green wire attached to it. 
Slide the bottom cover off and put it 
aside for now. 

Use the wire cutters to cut the three 
power-cord wires right at the black 
bushing. Use the locking pliers to 
remove the bushing and power cord. 
The three wires should be as long as 
possible, since they will connect to the 
EMI filter. 

You now have an empty cavity to in­
stall the EMI filter. It should fit with 

/""-­
Photo 2. Various EM! Filters 

Photo 3. Removing Tamper-Resistant Screws with Locking Pliers 
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room all around it, as shown in Photo 
4. Use your ruler and pencil to mark the 
outlet strip for a well-centered hole. If 
you make the hole just a tiny bit larger 
than the filter, there should be no prob­
lem with the fit. 

Drill, nibble, and file the aluminum 
until it permits the filter to slip into 
place. Using the filter as a template, 
drill two mounting holes. Fasten it with 
two 4-40 screws and nuts. You are 
almost done. 

The soldering iron should be warm 
by now. You will need to attach the 
MOVs at this time. Don't forget to 
place some insulating tubing on the ex­
posed leads. The MOV is not sensitive 
to polarity. Either lead can be con­
nected to neutral/ ground. 

Fasten the three leads to the ap­
propriate filter tabs, keeping the colors 

correct. Green is ground, black is line 
hot, and white is line neutral . Solder 
them well, since these solder joints 
might sometimes carry substantial elec­
trical current. 

There are two optional safety-related 
tasks remaining at this point. First, in­
sulate the solder connections so they 
cannot short to the lid . Tape is good for 
this but looks messy. If you prefer, glue 
some insulating material (fiberglass 
board or cardboard) to the lid in the 
area of the solder connections. 

Second, put some heavy tape over the 
bushing hole. Metal tape is nice if 
available, but heat duct or adhesive tape 
will work. 

All that remains is to check your con­
nections, reinstall the lid, and reattach 
the end plate. You can reuse the tam­
per-resistant screws if you like, driving 

Photo 4. Inside View Showing Connections and MO V 

them with the locking pliers. The screw 
size is 6-32, should you prefer to pur­
chase new ones. 

Once you've reassembled the outlet 
strip, plug in the cord, test the unit, and 
verify proper operation. Your protected 
outlet strip is ready for service. 

Locating the Parts 

You can purchase a CDE brand unit 
(#A7414) from_: 

Poly Paks 

16-18 Del Carmine St. 

Wakefield, MA 01880 


It sells for under $6 and is displayed on 
page 5 of catalog 251. 

Poly Paks also displays a line cord on 
page 14 of the same catalog, but does 
not describe it sufficiently. It is part 
#07297. If this cord mates with the 
filter, then you can purchase both for 
under $10. 

I encourage you to investigate the 
electronics stores in your community. 
EMI filters are showing up in surplus 
stores and as regular stock at many elec­
tronics distributors. You should be able 
to find what you want and get some 
good ideas of other items that are 
available. 

Regardless of where you acquire the 
necessary parts, you will enjoy the feel­
ing of security your protected power 
source gives you . • 

Write to Jeremy A. Donimirski, P.O. 
Box 66369, Seattle, WA 98166. 

IT'S SIMPLE • • • CALL AND SAVE MONEY! 
GA. & INFOSince 1978 1-800-841-0860 912-377-7120 

DIRECT MARKETING 

COMPUTERS AND 


EQUIPMENT 

TO SAVE YOU MONEY! 


FREE UPON REQUEST 
•DISCOUNT PRICE LIST AND INFORMATION KIT 

•COPY OF MFR'S WARRANTY 

PRICES AND PRODUCTS ARE SUBJECT TO CHANGE 

WITHOUT NOTICE. 

AMDEK • COMREX • EPSON • C. ITOH 
FRANKLIN • OKIDATA •COLUMBIA BOTEK •59 

SERIAL TO PARALLEL 

INTERFACE & CABLE'CALL 
TRS-80 

Color 2 FROM 

Color Computer . . 1CALL 
Color Disc ...... . 1CALL 
DMP 120 Printer . . 1CALL 

PRINTERS 
FROM 

Epson ........... 1CALL 
SCM TP-11 . ... ... . 1CALL 
Gemini lOX .. ... . 1CALL 

Micro Management 
Systems, Inc. 

2803 Thomasville Road East 
Cairo, Georgia 31728 

TELEMARKET DEPT . 
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SUN SOFTWARE 
P.O. Box 7498 

Wilmington. OE 19803 
(302) 764 -8328 

SUN REPORTER 
·"ULTIMATE WORD-PROCESSOR .. 

85124 64124 51 124 42/24 True Upper-Lowercase. Switch to any of formats by a 
Single Key Command 

Full Width Screen D1s;>1ay .. What you see on the Screen is what you will get from 
the Printer 

Full Screen Editing .. Single Key Commands for lnsen , Delete and Change 
Embedded Control Cod<?S for . Underline. variable Lener sizes 

Subscript , Superscript 

Global Search for .. Replacement or Deletion 


Simple Disk or Cassene 1/0 ·· Merge files from Cassene or Di sk 

Right Justification 

And Many More.. 


32K EXB 	Cassette I 29.95 
Disk I 34 .95 

SUN DISK MANAGER 
Alphabetical Saning . filenames and EX!ension • Directory on the Screen · 10 at a time · or 
on lhe Printer • Single Key Commands for Rename , Delete. Run and Copy file • Save a 
Spare Directory Track and Recall it for an Emergency • Routine for Cleaning Disk Head 

16K or 32K Disk I 19.95 

Do You Like B R A H M S ? ? 
Famous Classic Musics played by Computer • Polyphonic ·· Four Pan Harmony 

16K I 12.95 

DISKETTES 
5114" SSIDD S27 .00 Box of tO3M 
Head Cleaning Kit S22.00 For JO Cleanings 

We accept Visa . Master Card, Money Order or Personal Check 
" 147Please Add S2 for Shipping & Handling 

~\\\~ii~. EAS~~~VE 1 \]I t!111111

your copies of 

HOTCoCo 

Your magazine library is your prime reference source-keep it 

handy and keep it neat with these strong library shelf boxes. 
They are made of white corrugated cardboard and are dust resis­
tant. Use them to keep a/I your magazines orderly yet available 
for constant reference. 

Self-stickiog labels are available for the following: 

80 Micro 73 Magazine Radio Electronics 
Microcomputing QST Personal Computing 
inCider CQ HOT CoCo 
RUN Ham Radio Interface 

One box (BXlOOO) is $2.00, 2-7 boxes (BXlOOl) are $1.50 each, 
and 8 or more boxes (BX1002) are $1.25 each. Be sure to specify 
which labels we should send. 

Call TOLL-FREE for credit card orders: 

1-800-258-5473 
Or use the order form in this magazine and mail to: 

HOTCoCo 
Attn: Book Sales, Peterborough, NH 03458 

D SHIPPING AND HANDLING CHARGES $2.00 per order, up 
to and including a quantity of eight . 25¢ for each additional box 
ordered. D 

TANDON DISK DRIVES 
FOR YOUR Co Co 

DRIVE 0 $3 79. DRIVE 1 $239. 

DOUBLE HEADED ADD $100. 

NEW PRINTER 

ADAPTER $74.95 

a Serial/Pa ra llel Interface fa r the 

Radio Shack'" Color Compute r. 

Our Interface allows your Coco 

to connect with most. c urre ntly 

manufac tured. printers and offers 

suc h features a s: 


D Switc h selectable baud ra tes 

from 300 to 9600. 


D Switc h selectable printe r or pbh
modem ope rations. 

D Elimination of recable ing. It coco 
comes cabled with sta ndard Serial I Parallel 
"DIN" connectors for CoCo Interface 
a nd Modem. Alsc "Cen1ronles'' 

standard 36 pin connectorfor 

printe rs. 


D 	 Self conta ined Power Supply 

and Cord . 


Radio Shack ~ is o 10Q•s1c roo 1 roc~mo1~ 01 fandV Corp. 

MODE ~.\ orr Pn LN l Hl 

C. ttoh Prowrlr e r 

$399.8510 	 •
MM 

KEYBOARDS 

HJL MICRONIX 
/ '1ORDER THEM ON OUR 

TOLL FREE LINE ~ 1
" 

64K UPGRADE KIT $62.95 

Verbatim D•tallle 

SS/DD 

$25.95 

·- 455COMPUKIT 
' 	 local orders and sh1pp1ng info 

1-800-231-6671 1-713-480-6000 
162060 Hickory Knoll Houston, Texas 77059 

VISA 	 MASTERCARD 
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~--InstantCoCo__ 

by Amee Eisenberg 

ROM VERSION CONFUSION 

When Radio Shack created the 
first CoCo ROM (version 

1.0), users noticed that the CoCo had 
some trouble with PCLEAR and 
PMODE commands. Since then, the 
ROM has gone through revisions that 
took care of the PCLEAR and 
PMODE problems, but left us with 
some different memory locations for 
keyboard input. What this means to 
Instant CoCo users is that some pro­
grams that work beautifully on the 
author's computer hang up on yours. 

Use the command EXEC 41175 to 
discover which ROM version is in 
your computer. The computer 
responds with the message "Color 
Basic X .X (c) 198X Tandy," where 
X.X is either 1.0, 1.1, or 1.2. 

If you have a 1.0 ROM, and your 
programs hang up at PCLEAR or 

SIDE A 

ARTICLE NAME/AUTHOR 


Copyright Statement 
Color Lisp/Sievers 

PCLEAR I <enter> before loading on a 32K 
machine. 

COCO/FX-80 Connection/ Eichman 
Use with Epson FX-80 Printer. 

Sound Advice/Becker 

New Life for an Old Game/Tipp 

SIDEB 


CC ZAP/Watson 

Graphically Speaking/Searls 


Elmer's Arcade/Ramella 
Educated Guest/Santee 

REFERENCE SQUARE WAVE 

0 

COMPUTER MEMORY DATA 

D/A OUTPUT 

INPUT TO TAPE 

Fig. I. Corrected CoCo Cassette-Loading 
Wave Form 

FlLE PAGE# SYSTEM 

TITLE All 
LISP 58 32K Ext. 

FXPRINT 64 16K Ext. 

CLlKBUZZ 74 16K Ext. 
WHOOPER 74 16KExt. 
IBITNOIZ 74 16K Ext. 
4NROW 80 16K Ext. 

CCZAP 88 16K Disk 
UST! 132 16K 
LIST2 132 16K 
TANTRUM2 16 16K 
MAPGAME 120 32K Ext. 

The symbol (m) in the Article Name column indicates the program is machine-language and 
must be loaded using the CLOADM command. Additional preparatory commands are listed 
under the article name where appropriate. CSA VEM addresses are listed for your use with the 
machine-language programs. 

Instant CoCo Directory-April 

PMODE statements, try this. Load 
the program from Instant Coco. Be­
fore you run it, delete the PCLEAR 
and PMODE statements from the 
program. Execute the PCLEAR and 
PMODE statements from the immedi­
ate mode (that is, type arid enter them 
without line numbers), then run the 
program. 

The I. I ROM cleared up these 1.0 
quirks. The 1.2 ROM adds a new 
twist; in its latest version, the CoCo 
ROM stores its keyboard information 
(the POLCAT routine) at a different 
memory location than the 1.0 or 1.1. 
This slows up keyboard response in 
many machine-language programs. 
This following one-liner will handle 
any problems that arise due to the dif­
ference between the 1.2 and earlier 
RO Ms. 

10 PRINT" WORK ING":FORT = (PEEK 
(157)*256 + PEEK(l58))T032766:ff PEEK(T) = 
161 AND PEEK(T + l) = l93 THEN POKE 
T + l ,203:NEXT:ELSE NEXT 

To use this program, CLOADM 
your machine-language program but 
before you execute it, type in the one­
liner. Run it, and then EXEC the ma­
chine-language program. This will 
speed up the 1.2 ROM's keyboard re­
sponse . 

Egg-on-My-Face Department 

Oops. I didn't do my homework 
very well in February. My illustra­
tions for ideal and real cassette-load­
ing wave forms weren't accurate. Al­
though the CoCo does refer its audio 
signal to a square wave, its timing is 
not done through a regular sync 
pulse, but through the actual speed of 
the wave. An audio signal completing 
one cycle of 1,200 Hz reads as a logi­
cal O; a 2,400-Hz cycle reads as a logi­
cal 1. See improved Fig. 1. • 
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OS-9* SOFTWARE 

SDISK - Standard disk driver module. Allows the use of 40 or 80 

trk single/double-sided drives with coco OS-9, plus you gain the abili­

ty to read/write/format the standard OS-9 disk formats used on other 

OS-9 systems. - $29.95 


SDISK + BOOTFIX - To create BOOTABLE double sided disks. ­
$35.95 


Filter Kit #1 - $29.95 Hacker's Kit #1 - $24.95 

Send SASE for current catalog. 

Terms: Prepaid by check, MO, VISA, Mastercard, or COD. Add $1 S&H, 

COD add $3. 


D.P. Johnson 7655 SW Cedarcrest St., Portland, OR 97223 
(503) 244-8152 (we appreciate your calling only 9-11 am PST) .,.gg 
"OS-9 is a trademark of MICROWARE and MOTOROLA, INC. 

ATTENTllON 
FOREIGN COMPUTER STORES/MAGAZINE DEALERS 

You have a large technical audience that speaks English and is in need of the 
kind of microcomputer information the Wayne Green Publications group 
provides. 

Provide your audience with the magazines they need and make money at the 
same time. For details on selling Microcomputing, 80 Micro, inCider, HOT 
CoCo, RUN, jr, and Wayne Green Books contact: 

SANDRA JOSEPH WORLD WIDE MEDIA 

386 PARK AVE. SOUTH NEW YORK, N.Y. 10016 


PHONE-(212) 686-1520 TELEX-620430 


New Games 
For Your Coco. 

from 

University Microfilms 
International 

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor, Mi. 48106 
U.S.A. 

30-32 Mortimer Street 
Dept. P.R. 
London WIN 7RA 
England 

..- See List of Advertisers on page 130 

TITAN MISSION 16K $12.95 

GOPHER 16K $12.95 

SUBDESTROYER 16K $12.95 

HANGMAN 16K . $12.95 

RATRACE 16K $12.95 

Send check, money order, 
MasterCard or VISA to 

YOUNG HORIZONS SOFTWARE 
215 BELLAIRE AVE. 

DAYTON, OHIO 45420 

Add $1 .50 for ohlpplng/handllng . 
Ohio reoldento •dd 6% Soleo Tax 
~ would be pleased ro answer 

any qut1suons you have 
concarnmg your TRS·BO Color Computer 

Send tor Cllalog ol other programs .,.. 11 1 

OZONE ENGINEERING 

4769 S - 200 East 

Kokomo, IN 46902 


Ph . 317-453-0989 6-10 p.m. 


SUPER-DISK CHARGER 

On Disk ................. $19. 

This software supports DSDD 6 or 

12 ms TIT. Requires 64k. Release 

the full potential of your after market 
drive!! Free with purchase of our 
drives & RSDOS 1.1 

QUME MODEL 142-A 
HALF HEIGHT DSDD 

(double sided double density) 
40 track, 5%, 12ms track to track, 
15ms settling over twice as fast as 
std. COCO drives. Release the full 
potential of these drives with an 
operating system or the new J&M 
Systems Extended Disk Basic. 

DRIVE 0 & 1 ............ $619. 
Above uses J&M controller, specify 
DOS. See below for details. Specify 
grey or white case. 

J&M DISK CONTROLLER for 
coco .................. $139. 

Specify RSDOS or JOOS. JOOS 

supports double sided drives & 35 

or 40 tracks. 


CASE & SUPPLY for 5114 DISK 

DRIVES 

Single vertical .. . . .. .. .. ... $50. 

Dual vertical . ....... .. .. . . $80. 

Dual 112 height vertical . . . . . . $70. 

above in choice of grey or white. 


LIBRARY CASE .......... $19. 
· Data Defender by RING KING , holds 

70 disks, acrylic case, key lock. 

GENERIC DISKETTES . .. . .. $9. 
SSDD, box of 10, certified, hub 
rings , labels, write tabs. 

SERIAL TO PARALLEL 
INTERFACE ........ . ..... $59. 
crystal controlled, uses UART, 
switch selectable baud rate 600­
9600. 

Call or write for catalog including 
warranties and complete product de­
scriptions. Add $3. per order for 
S&H. Add $1.75 for COD, Indiana 
res . add 5% sales tax. 

.,-298 
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~TheEducatedGuest_~-·-~--~ 

Which is better in educational 
software programs-drill and 

practice or simulations and problem 
solving? My goal for this month was to 
write a program demonstrating the 
Santee Method for developing educa­
tional games that gives a little of both. 

As usual, I got a little carried away. 
You need 32K for my Mapgame pro­
gram. If you have 16K, study the pro­
gram and see if you can write a shorter 
one. The procedure outlined is still use­
ful, and it has many applications be­
yond the ones I demonstrate. 

The whole issue of drill and practice 
versus simulation and problem solving 
is a hot one in education. Educators 
and parents alike have a tendency to 
put educational computer programs in 
a hierarchy of quality with drill and 
practice on the bottom and simula­
tions, problem solving, and inquiry in 
the superior position. They automati­
cally assume that higher-level activities 
are better. 

Granted, research proves that a stu­
dent actively involved in a learning ac­
tivity retains more information, but the 
same type of active involvement is pos­
sible in drill and practice. 

In fact, it is difficult to prove the 
value of one type over the other. With 
simulations, for example, how can you 
prove that theoretically operating a 
business or running a nuclear power 
plant teaches skills needed for the real 
task? 

The educational community needs to 
come up with some creative account­
ability. How do you prove that such 
programs enhance achievement or real­
world accomplishments? That would, 
perhaps, put an end to the controversy. 

My challenge for the month-tell 
me about some good simulations and 
higher-level programs. Simple. Then, 
tell me how you prove their success. 
Prove that they are better than drill 
and practice. Not so simple. 

The Mapgame Program 

Mapgame is a cross between a tuto­
rial and a problem-solving game. If 
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SIMULATIONS 


OR 

DRILL 


AND 

PRACTICE 

by Charles H. Santee 

you disagree that it has educational 
value, let me hear from you. In Map­
game the student figures out how to 
move from state to state and in so 
doing learns about the state names and 
their relative locations. He also learns 
map-reading skills. 

Creating a Map 

Run the program and you receive a 
menu. The first option is to draw a 
map. Since you need this map for the 
game, press 1. You might as well go do 
something else for a while because 
drawing the map takes a long time. 
Next, you see a menu that asks you to: 

Press: D To Save To Disk 
T To Save To Tape 
R To Return Without Saving 

Put in a new cassette or formatted 
disk and press the appropriate letter. 
This saves the map and with a good 
save you won't need to draw it again. 
The next time you use the program 
you can simply select option 2 to recall 
the map from disk or tape. 

Playing the Game 

If you press 4 from the main menu 
to play the Mapgame, you see the mes­
sage, "I am moving to a new state." 

You hear a series of tones and see a 
state drawn in low-resolution graph­
ics. A cursor shows your present posi­
tion in the state, and beneath the map 
is an instruction as to where you 
should go. 

When you know where you are 
going, press the spacebar, and press N 
for north, S for south, E for east, or 
W for west. Type the number of miles 
you want to go in that direction. Final­
ly, press enter to see a full map (hi-res) 

of the United States. 
A cursor beeps across the states in 

the direction you indicated. When you 
have traveled the specified number of 
miles, the beeping cursor pauses in the 
new position. You return to a state 
map and give further instructions to 
move. 

When you reach your destination 
the screen shows you how many 
moves you required. The program se­
lects a new state to start and you are 
ready for a new journey. Successfully 
complete four journeys and you see 
how many moves you took. 

After playing the game you might 
want to see a segment of the U.S. in 
larger scale. Select option 3 from the 
main menu. I have divided the United 
States into four horizontal sectors and 
four vertical sectors making 16 dif­
ferent parts you can view. Press a 
number between one and four to see 
the horizontal sector, and do it again 
for the vertical sector. 

How the Program Works 

Mapgame is based on a technique 
that I call Data Mapping. It was born 
out of a need to write an educational 
adventure. The ordinary adventure 
game uses a mapping strategy that is 
often deliberately confusing. You 
might go north and return to the same 
spot after only a few tries. South is not 
always the opposite of north. 

I decided to draw an actual map 
using the DATA statement. Each 
character in it is a plot of land. 

The northern boundary of the map 
is the first DATA statement and the 
southern boundary is the last one. 
Each DATA statement consists of one 
string of characters, with the first 

System Requirements 

32KRAM 

Extended Color Basic 


Disk and Printer (optional) 




character of the strings forming the 
western boundary and the last forming 
the eastern boundary. 

Moving from one character to the 
next constitutes a move of a given di­
mension (30 miles in this applica­
tion) . The character chosen for any lo­
cation is an identifying feature of that 
location (state name in this instance). 
In this program, for example: R 
(ASCII 82) = Texas, and $ (ASCII 
36) = Nevada. 

Table 1 shows a complete list of 
states and their associated characters. 
If you printed out the DAT A state­
ments of this program on a 132-col­
umn printer, you would actually see 
the outline of the states in the DATA 
statements. When you type in Map­
game you can misplace one character 
or 10 in the DAT A map without much 
problem. Just make sure there are 58 
lines of data in the DAT A map and 
each state character is used at least 
once. 

You might want to improve on my 
map for more accuracy or for a more 
artistic effect. By using different num­
bers in lines 40, 570, 340, and 940 you 
can use more or fewer lines. Change 
58 to the number of DAT A statements 
you use for your map. 

The DAT A statements are read as a 
single-dimensional array. To move 
east across the map, you would use the 
MID$ function to select the next char­
acter in the string. To move south you 
would select the same numbered char­
acter in the next string. 

Suppose you started in the middle 
of Illinois. (The location would be 
MID$(S$(24),()(),l)). Table 2 shows a 
move of 30 miles in any direction. 

The variable SS$ in line 20 defines 
the trips you will take in the game. It is 
set up in pairs of characters that define 
the starting state and destination state. 
For example, the program defines SS$ 
as SS$ = ".,MO?>" . 

Trip Symbol 
Number Pair Description 

Start in Illinois 
and go to New Mexico 

2 M 0 Start in Maryland 
and go to New York 

3 ? > Start in Tennessee 
and go to Louisiana 

To change which trips you use in the 
game, change the value of SS$. You 
can have as many trips as the pairs of 
characters that fit in this string vari­

35 #Water or Out of States 

36 $ Nevada 37 % Missouri 38 & West Virginia 39 ' South Dakota 
40 ( Oregon 41 ) Montana 42 * Minnesota 43 + Utah 
44 , New Mexico 45 - Arkansas 46 . Illinois 47 I Ohio 
48 0 New York 49 I New Hampshire 50 2 Rhode Island 51 3 Virginia 
52 4 South Carolina 53 5 Alabama 54 6 Kansas 55 7 Washington 
56 8 California 57 9 Wyoming 58 : North Dakota 59 ; Nebraska 
60 < Oklahoma 61 = Wisconsin 62 > Louisiana 63 ? Tennessee 
64 @ Indiana 65 A Pennsylvania 66 B Vermont 67 C Connecticut 
68 D Delaware 69 E Florida 70 F Idaho 71 G Arizona 
72 H Colorado 73 I Iowa 74 J Mississippi 75 K Kentucky 
76 L North Carolina 77 M Maryland 78 N Massachusetts 79 0 Maine 
80 P New Jersey 81 Q Michigan 82 R Texas 83 S Georgia 

Table I. ASCII Value and Character for Each State 

North 

MID$(S$(23),60, l) 


West Present Location East 
MID$(S$(24),59, I) MID$(S$(24),60, I) MID$(S$(24),61,I) 

South 

MID$(S$(25),60, I) 


Table 2. 

Line Numbers Description 

10-50 Initialize variables 
60-80 Selection menu 
90-210 Draw map 

220-300 Save the map to disk or tape 
310-510 Draw sections of the United States 
330 Calculate starting vertical and horizontal location of the Northwest corner 

of the map segment 
520-1170 Mapgame 
520-550 Find starting location and destination 
560-820 Show present state location 
830-850 Get direction of move and number of miles to be moved 
860-960 Check input and calculate new location 
970-1060 Show movement on a large map 

1070-1110 Reject invalid moves 

1130-1150 Show the destination has been reached successfully 
1160-1170 Show when all trips have been completed 
1500-1520 DATA list of state names 
2101-2158 DATA map of the United States 

Table 3. Line Descriptions 

able (over 100). For example, change 630--660 it defines the color of the 
line 20 like this: map. In line 230, I used it with the 

ON . .. GOTO command to pick out 
20 SS$="" the letters pressed. You might use this 

: FOR A = I TO IO technique with an adventure game to 
: SS$ = SS$ + CHR$( RND(48) + 35) GOTO a particular action based on 
: NEXT A some location within a DATA map. 

Another technique I used often in This brings me to my second chal­
this program involves the INSTR lenge. Can you think of an application 
function. In lines 430-460 and for an adventure game format that has 
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The Educated Guest _____________________, 


10 CLEAR 5500:DIM MP$(30) 

20 SS$=",,M0?>" 

30 DIM S$(58) ,N$(49) 

40 FOR A=l TO 49:READ N$(A) :NEXT 

:FOR A=l TO 58:READ S$(A) :NEXT 

50 G$="F:G.6>E4/012D":B$="#$9<I? 

&":Y$="7=8'RJS3ACBOH%@":R$="()+, 

;*QKL5MPN-" 

60 CLS:PRINT"PRESS":PRINT:PRINT" 


l TO DRAW MAP":PRINT" 2 TO GE 
T MAP FROM TAPE/DISK":PRINT" 3 
TO SHOW A SECTION":PRINT" 4 TO 
PLAY 

MAP GAME" 
70 X$=INKEY$:IFX$="" THEN 70 ELS 
E X=VAL(X$) :ON X GOTO 90,260,310 
,520 
80 GOTO 70 
90 PMODE 3,l:SCREEN 1,0 
100 PCLS 3 
110 FOR A=l TO 58 
120 X$=S$ (A) 
130 X=X+LEN(X$) 
140 FOR B=l TO LEN(X$) 
150 M$=MID$(X$,B,l) 
160 IF INSTR(B$,M$) <> 0 THEN COLO 
R 3,1 
170 IF INSTR(Y$,M$)<>0 THEN COLO 
R 2,1 
180 IF INSTR(G$,M$)< >0 THEN COLO 
R 1,1 
190 IF INSTR(R$,M$) <> 0 THEN COLO 
R 4,1 
200 LINE(B*2+36,A*2+20)-(B*2+37, 
A*2+21) ,PSET,BF 
210 NEXT B,A 
220 CLS:SCREEN 0,0:ZZ=PEEK(l88)* 
256+PEEK(l89) :PRINT"PRESS d TO S 
AVE TO DISK":PRINT"PRESS t TO SA 
VE TO TAPE":PRINT"PRESS r TO RET 
URN 
WITHOUT SAVING" 
230 X$=INKEY$:IF X$="" THEN 230 
ELSE V=INSTR("DdTtRr",X$) :IF V=0 

THEN 230 ELSE ON V GOTO 240,240 
,250,250,60,60 
240 SAVEM "USA",ZZ+608,ZZ+4735,0 
:GOTO 60 
250 CSAVEM"USA",ZZ+608,ZZ+4735,0 
:GOTO 60 
260 CLS:PRINT"PRESS ":PRINT:PRIN 
T" d TO GET MAP FROM DISK":PRINT 
" t TO GET FROM TAPE":PRINT" r T 
0 RETURN WITHOUT MAP" 
270 X$=INKEY$:IF X$="" THEN 270 
ELSE V=INSTR("DdTtRr",X$) :ON VG 
OTO 290,290,300,300,60,60 
280 GOTO 270 
290 PMODE 3,l:PCLS:SCREEN l,0:LO 
ADM "USA":GOTO 60 
300 PMODE 3,l:PCLS:SCREEN l,0:CL 
OADM "USA":GOTO 60 
310 INPUT "H SECTOR";H:INPUT "VS 
ECTOR" ;V 
320 CLS 0 
330 V=(V-1)*15:H=(H-1)*31 
340 VE=V+l4:IF VE>58 THEN VE=58 
350 RESTORE:IF V>l THEN FOR A=l 
TO V-l:READ X$:NEXT 
360 FOR A=V TO VE 
370 READ X$ 
380 L=LEN(X$) :IF H>L THEN PRINT 
STRING$(32,128) ;:GOTO 490 
390 IF H+3l>L THEN LE=L ELSE LE= 
H+31 
400 FOR B=H+l TO LE 
410 M$=MID$(X$,B,l) 
420 IF M$="t" THEN PRINT CHR$(12 
8); :GOTO 470 
430 IF INSTR(R$,M$)<>0 THEN PRIN 
T CHR$(191); 
440 IF INSTR(Y$,M$)<>0 THEN PRIN 
T CHR$(159); 
450 IF INSTR(G$,M$)<>0 THEN PRIN 
T CHR$(143); 

Program Listing. Mapgame 

460 IF INSTR(B$,M$) <> 0 THEN PRIN 
TCHR$(175); 
470 NEXT B 
480 P=POS(0) :IF P<> l THEN PRINTS 
TRING$(32-P,128); 
490 NEXT A 
500 X$=INKEY$:IF X$="" THEN 500 
510 RUN 
520 CLS:PRINT@258,"I AM MOVI NG T 
0 A NEW STAT E":SCREEN 0,l:SX=SX + 
l:IF SX=>LEN(SS$) THEN 1160 
530 ZN=ASC(MID$(SS$,SX+l,l)) - 34 
540 YY=l:S$=MID$(SS$,SX,l) :N=ASC 
(S$)-34:SX=SX+l 
550 XX=INSTR(S$(YY) ,S$) :IF XX= 0 
THEN YY=YY+l:GOTO 550 
560 SV=96:EV=0 
570 FOR A=l TO 58 
580 S=INSTR(S$(A) ,S$) :IF S<> 0 TH 
EN CT=CT+l:MP$(CT)=S$(A): GOSUB 
1080 
590 IF S<> 0 AND S<SV THEN SV=S 
600 IF A=YY THEN Yl=CT 
610 PSET(XT,YT,CA) :PLAY"Ll6Tl603 
C":PSET(XT,YT,CC) 
620 NEXT A 
630 IF INSTR(Y$,S$) <> 0 THEN C=2 
640 IF INSTR(G$,S$ ) <> 0 THEN C=l 
650 IF INSTR(R$,S$) <> 0 THEN C=4 
660 IF INSTR(B$ ,S$ ) <> 0 THEN C=3 
670 CLS0:SCREEN 0,0 
680 FOR A=l TO CT 
690 PLAY"Tl6Ll604G" 
700 H=0 
710 IF EV >LEN(MP$(A)) THEN EE=LE 
N(MP$(A)) ELSE EE=EV 

720 FL=l6-INT((EE-SV)/2)
730 FOR B=SV TO EE 
740 H=H+l 
750 IF B=XX THEN Xl=H 
760 IF MID$(MP$(A) ,B,l) =S$ THEN 
SET (H*2+FL, A+2,C) :SET (H *2 +FL+l 
,A+2,C) 
770 NEXT B,A 
780 PRINT@0,"you";CHR$(128) ;"are 
";CHR$(128) ;"in";CHR$(128) ;N$(N) 

' 790 IF ZN=N THEN 1130 
800 PRINT@448,"YOU ARE TO GO TO 
";N$(ZN) ;:PRINT@480,"press ";CHR$ 
(128) ;"key"; CHR$( 128) ;"to" ; CHR$( 

128); "continue"; 

810 X$="" 

820 X$=INKEY$:SET(Xl*2+FL,Yl+2,8 

) :SET(Xl*2+FL+l,Yl+2,8) :PLAY"02V 

5Tl6Ll6C":SET(Xl*2+FL,Yl+2,C) :SE 

T(Xl*2+FL+l,Yl+2,C) :PLAY"D":IF X 

$="" 


THEN 820 
830 PRINT@448,STRING$(63,3 2 ) ;:PR 
INT@448,"WHICH DIRECTION (N S E 
W) ? "; 
840 X$=INKEY$:IF X$="" THEN 840 
ELSE IF INSTR("NSEW ",X$)=0 THEN 
840 ELSE D$=X$:PRINTX$:PRI NT"HOW 

MANY MILES ?"; 
850 X$=INKEY$:IF X$=CHR$(13) THE 
N 860 ELSE IF X$>="0" AND X$<="9 
" THEN MI$=MI$+X$:PRINT@498,MI$; 
" ";:GOTO 850 ELSE 850 
860 MI=VAL(MI$) : TY=YY:TX =XX:MV=M 
V+l 
870 MM=INT(MI/30) :MI$="" 
880 ON INSTR("NSEW",D$) 
0, 910, 920, 930 
890 GOTO 940 
900 YY=YY-MM:RETURN 
910 YY=YY+MM:RETURN 
920 XX=XX+MM:RETURN 
930 XX=XX-MM:RETURN 
940 IF XX< 1 OR YY <l OR 
HEN 1070 

GOSUB 90 

YY>58 T 

950 IF XX>LEN(S$(YY)) THEN 1070 
960 S$= MID$(S$(YY) ,XX,l) :IF S$= 
"#" THEN 1070 

970 CT=0 
980 N=ASC(S$) - 34 
990 SCREEN l,0:PMODE 3,1 
1000 IF TY=YY THEN LL=XX - TX ELSE 

LL=YY- TY 
1010 ST=SGN(LL) 
1020 FOR A=0 TO LL STEP ST 
1030 IF TY =YY THEN XT=(A+TX)*2+3 
6:YT=YY*2+20 ELSE YT= (A+TY)*2+20 
:XT=XX*2+36 
1040 CC=PPOINT(XT,YT) :CA=3+(CC=3 

OR CC=4)*l:PSET(XT,YT,CA) :PLAY" 
T4L805C" : PS ET (XT,YT,CC ) :PLAY"G" 
1050 NEXT A 
1060 GOTO 560 
1070 PRINT@448,STRING$(63,32);:P 
RINT@448,"YOU CAN'T GO OUT OF TH 
E united states OR ACROS 
S WATER";:PLAY"T4L403BAGFEDC":YY 
=TY: 
XX=TX:GOTO 830 
1080 ED=S 
1090 ED=ED+l:IF INSTR(ED,S$(A) ,S 
$) <>0 THEN 1090 
1100 IF ED >EV THEN EV=ED 
1110 RETURN 
11 20 PRINT"ENTER NUMBER" 
1130 PRINT@448,STRING$(63,32) ; : P 
RINT@448, "YOU DID IT IN";MV;"MOV 
ES":SCREEN 0 , l:PLAY" T4L4V20CEFGA 
CEFGE":TM=TM+MV : MV=0 
1140 PRINT"PRESS KEY TO CONTINUE 
n; 
1150 X$=INKEY $:IF X$="" THEN 115 
0 ELSE CT=0:GOTO 520 
1160 CLS:PRINT"YOU FINISHED THE 
GAME":PRINT"IN";TM;"MOVES":PRINT 
:PRINT"PRESS KEY TO CONTINUE":X$ 
="" 
1170 X$=INKEY$:IF X$="" THEN 117 
0 ELSE SX=0 :TM=0:GOT060 
1500 DATA WATER,NEVADA,MISSOURI, 
WEST VIRGINIA,SOUTH DAKOTA,OREGO 
N,MONTANA,MINNESOTA,UTAH,NEW MEX 
ICO,ARKANSAS,ILLINOIS,OHIO,NEW Y 
ORK, 
NEW HAMPSHIRE,RHODE ISLAND,VIRGI 
NIA,SOUTH CAROLINA,ALABAMA,KANSA 
s 
1510 DATA WASHINGTON,CALIFORNIA, 
WYOMING,NORTH DAKOTA,NEBRASKA,OK 
LAHOMA,WISCONSIN,LOUISIANA,TENNE 
SSEE,INDIANA,PENNSYLVANIA,VERMON 
T,CO 
NNECTICUT,DELEWARE,FLORIDA,IDAHO 
,ARIZONA,COLORADO,IOWA,MISSISSIP 
PI,KENTUCKY 
1520 DATA NORTH CAROLINA,MARYLAN 
D,MASSACHUSETTS,MAIN,NEW JERSEY, 
MICHIGAN,TEXAS,GEORGIA 
2101 DATA "i#ii#t#t7777# 
2102 DATA "#t#it7##7777777i###i# 
i#tt#titt######ti##ttiti#ititttt 
i#tttiiittt#iitttttitttti#ittiti 
HUUObi" 
2103 DATA "ti#tt777777777777FF)) 
)##tititt##ttittt###i#titt tititi 
iittitit#tt##tttit##tiii##tiitit 
iUUOOOOi" 
2104 DATA "it#tt777777777777FF)) 
))))))) iiti#iitttt#t#iit#ttititt 
#ttttitii#tt##t#iti#itttt#ttt##i 
#UHOOOO#" 

2105 DATA "#### i 777777777777FF)) 

) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ##tUt##H#Ui"f 

ittttt#t##i#tt t ttttii#ii#tittttt 

UUiOOOOi" 

2106 DATA "#itt#77777777777FFF)) 

) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) : : : : : : : : : : : ***** 

**itttttiii#iti#iiitt#i##ii##i## 

UUiOOOOO#" 

2107 DATA "i#### ((777777777FFF)) 

) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) : : : : : : : : : : : ***** 

*****iiiitt###i##ti##ttt#i#it##i 

##iUOOOOOO#" 


Listing continued 
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aThe real challenge 
is to go beyond 

the planning stage . . ,, 

educational value? My first applica­
tion of a DATA map was to write a 
submarine adventure where students 
had to retrieve and fix parts of a Basic 
program to rescue the submarine. 
What can you come up with? 

The real challenge is to go beyond 
the planning stage and actually write 
that adventure. Start with a relatively 
small map (say 10 characters by 10 
lines). That gives you 100 possibilities. 
Plan a different, educationally sound 
activity for each location on the map. 
Use some characters as walls, halls, 
and corridors to make the game more 
interesting. If you are up to it, add 
graphics and sound. Please let me hear 
your plans and see your results.• 

Address correspondence to Charles 
Santee, clo HOT CoCo, 80 Pine St., 
Peterborough, NH 03458. 

S$(58) 

N$(49) 

G$ ' 

R$ 

Y$ 

8$ 

zz 
y 

H 
VE 
LE 
M$ 
SS$ 
yy 

xx 
MP$(30) 
XT,YT 
TX,TY 
LL 
cc 
ST 
MY 
TM 
ED 
s 
FL 
SY 
EE 

DATA map 
State names 
Green colored states 
Red colored states 
Yellow colored states 
Blue states and water 
Location of hi-res page I 

First line of DAT A map in sector (northern-most) 

First character of DAT A map in sector (west) 

Last line of DAT A map in sector (south) 

Last character of DATA map in sector (east) 

Character in DAT A map presently selected 

Trips in game (one character for each starting/ending location) 

Location of starting line in DAT A map 

Location of starting character in DATA map 

State map string 

Present location on graphics map of U.S. 

Last location on graphics map of U.S . 

Distance of move 

Color of location on graphics map 

Direction of move 

Number of moves for present trip 

Total number of moves 

Last character of state in DATA map (east) 

First character of state in DAT A map (west) 

First location of pixel in low-res state map 

First character of state in DATA map to be drawn on the low-res map 

Last character of state in DATA map to be drawn on low-res map 


Table 4. Variables 

L isting co111i11ued 

2108 DATA "##ii#((777777777FFFF) 

) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) : : : : : : : : : : : ***** 

*****i#iti##i###i#########t#i### 

UUOOOOOO#" 

2109 DATA "i###((((((((((((FFFF) 

) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) : : : : : : : : : : : ***** 

****#i##t###iit#i#########iii### 

UtlOOOOO#" 

2110 DATA "###i((((((((((((FFFF) 

) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) : : : : : : : : : : : ***** 

***#i##iQttQQQQQ########i#i##i## 

iBBlOOOOi" 

2111 DATA "#i#(((((({((((((FFFFF 

) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) : : : : : : : : : : : ***** 

***==QQQQQQQQ#########i###i##i#0 

0BBllOO#" 

2112 DATA "#i#((((((((((((FFFFFF 

) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) : : : : : : : : : : : ***** 

***====QQQQQ##QQ##i##########i00 

0BBllllt" 

2113 DATA "# i (((((((((((((FFFFFF 

f)) 999999))))))) I I I I I I I I I I I I**** 

*========QQ#iQQQQi##########0000 

0BBlll# 

2114 DATA "##(((((((((((((FFFFFF

FFF9999999999999' I I I I I I I I I I'**** 

*=========Q##QQQQ##########00000 

00BllN#" 

2115 DATA "##88((((((((((FFFFFFF 

FFF9999999999999' I I I I I I I I I I'**** 

*==========i#QQQQ###i####0000000 

00NNNN#N#" 

2116 DATA "U8888((((((((FFFFFFF

FFF9999999999999' I 1111111111**** 

***=======##iQQQQ#Q##i#it0000000 

00NNNNNN#" 

2117 DATA "i88888888$$$$$FFFFFFF 

FFF9999999999999 111111111111 **** 

****======it#QQQQQQ4#t#ii0000000 

000CCCC2t" 

2118 DATA "#88888888$$$$$$$$$FFF 

FFF9999999999999 111 111 1IIIII
I 

11 
I 

IIII======iitQQQQQQ##t#t000000AA 
000CCCC#" 
2119 DATA "#88888888$$$$$$$$$$++ 
+++999999999999;;;;;;;;;;; III III 
IIIII=====t#tQQQQQ#iiiiA0AAAAAAA 
AP0#" 
2120 DATA "#88888888$$$$$$$$$$++ 
+++999999999999;;;;;;;;;;;;;IIII 
IIIII •••••• ##QQQQQ##i//AAAAAAAAA 
PPP#" 
2121 DATA "#8888888$$$$$$$$$$+++ 
+++999999999999;;;;;;;;;;;;;IIII 
IIIIII •••.. ##@@@///////AAAAAAAAA 
PPP#" 
2122 DATA "#8888888$$$$$$$$$$+++ 
++++++HHHHH9999;;;;;;;;;;;;;;III 
IIIIII ••••• @@@@@///////AAAAAAAAA 

APP#" 

2123 DATA "#8888888$$$$$$$$$$+++ 

++++++HHHHHHHHHHHHH;;;;;;;;;;III 

IIIII •••••• @@@@@///////AAAAAAAAM

DPP #" 

2124 DATA "##888888$$$$$$$$$$+++ 

++++++HHHHHHHHHHHHH;;;;;;;;;;%%% 

%%%1 •••••.• @@@@@@/////&AAAAMMMMM 

D#" 

2125 DATA "##888888$$$$$$$$$$+++ 

++++++HHHHHHHHHHHHH;;;;;;;;;;;%% 

%%%% •••.••• @@@@@@/////&&&MMM3MMM

DD#" 

2126 DATA "##8888888$$$$$$$$$+++ 

+++++HHHHHHHHHHHHHH66666666666%% 

%%%% ••••••• @@@@@@/////&&&&&333MM 

MM#" 

2127 DATA "##88888888$$$$$$$$+++ 

+++++HHHHHHHHHHHHHH666666666666% 

%%%%% •••••• @@@@@@////&&&&&&33 33M 

MM#" 

2128 DATA "#188888888$$$$$$$++++ 

+++++HHHHHHHHHHHHH6666666666666% 

%%%%% •••.•• @@@@@KKKK&&&&&3333333 

MM#" 

2129 DATA "##888888888$$$$$$++++ 


+++++HHHHHHHHHHHHH6666666666666% 

%%%%%%% •••• @@@@KKKKK&&&&&3333333 

#" 

2130 DATA "##8888888888$$$$$GGG+ 

+++++HHHHHHHHHHHHH6666666666666% 

%%%%%%% •••• @@@@KKKKKK&&&33333333 

33#" 

2131 DATA "ii#888888888$$$$GGGGG 

GGGGG,,HHHHHHHHHHH6666666666666% 

%%%%%%% •••• KKKKKKKKKK&&&3333333L 

LL#" 

2132 DATA "###888888888$$$$GGGGG 

GGGG,,,,,,HHHHHHHH6666666666666% 

%%%%%%%% •• KKKKKKKKK333333LLLLLLL 

LL#" 

2133 DATA "iii8888888888$$GGGGGG 

GGGG,,,,,,,,,,<<<<<<<<<<<<<<<<%% 

%%%%%%%%KKKKKKKK?????LLLLLLLLLLL 

LL#" 

2134 DATA "iiiti88888888$$GGGGGG 

GGGG,,,,,,,,,,<<<<<<<<<<<<<<<<%% 

%%%%%%%KKK??????????LLLLLLLLLLLL 

.LL#" 

2135 DATA "###ttt888888888GGGGGG 

GGGG,,,,,,,,,,,RRRRRR<<<<<<<<<<­

-----%%???????????LLLLLLLLLLLLL# 

" 
2136 DATA "#4#i#i888888888GGGGGG 
GGGG,,,,,,,,,,,RRRRRR<<<<<<<<<<­
-------???????????LLLL44LLLLLLL#. 
2137 DATA "###ti###888888GGGGGGG 
GGG,,,,,,,,,,,,RRRRRR<<<<<<<<<<­
-------???????????SS44444444LLL#. 
2138 DATA "#t##t#ii888888GGGGGGG 
GGG,,,,,,,,,,,,RRRRRR<<<<<<<<<<­
-------????55555SSSSS444444444#" 
2139 DATA "#it#ii#i888888GGGGGGG 
GGG,,,,,,,,,,,,RRRRRR<<<<<<<<< <­
-------JJJJ55555SSSSSS4444444t" 
2140 DATA "ii#it#iit#ti#8GGGGGGG 
GGG,,,,,,,,,,,,RRRRRRR<<<<<<<<<­

Listing cominued 

HOT CoCo April 1984 123 



VOTED ONE OF THE TOP 
THREE EDUCATIONAL 

PROGRAMS OF 1983 BY 
80 MICBO READERS! 

Find out what 80 Micro readers less page for typing practice. The lessons 
discovered long ago . . . Typing Teacher are tailored to the keyboard, but train 
by Instant Software Inc., is one of ---- you to use any standard type-
the best educational programs of writer. 
1983! Advance from the awkward 

This complete seven-part,..........._._______...............hunt and peck method to 
package takes you readers' choice smooth, free~flowing, 

from initial familiariza- micro touch typing with the 
tion with the keyboard, through Typing Teacher program. 

typing words and phrases, to Available for the TRS 80: 

complete mastery of the key­

board. 
 Mod I 8e Mod III 


On-screen diagrams show you 
 Tape (99R) 17.95 
the correct placement for fingers Disk (451RD) 22.95 
and the programs include prac­ Color Computer 
tice sessions to develop coordina- Tape (464RC) 17.95 
tion. Your computer becomes a bottom- Model 100 Tape ( 463RH) 17.95 

INSTANT SOFTWARE INC. To Order: 	Call toll free 1 •800 •843 •6700 
NH residents call l •924 •9261...-450 

Peterborough NH 03458 	 use your VISA, MASTER CARD , 
AMEX, or mail your check 
(we pay shipping) 
to Instant Software. 
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• • 

TheEducatedGuest __ 
Listing continued 

------JJJJJ55555SSSSSSS444444 t " 
2141 DATA "tttiiiitiitttiiGGGGGG 
GGG,,,,,,,,,,,,RRRRRRRRRRRRRRRRR 
------JJJJJ555555SSSSSSS444#" 
2142 DATA "ti#tiiittiiiiiiiGGGGG 
GGG,,,,,,,,,,,,RRRRRRRRRRRRRRRRR 
------JJJJJ555555SSSSSSSS44#" 
2143 DATA "itittttiiltiil tliiGGG 
GGG,,,,,,,,,,,,RRRRRRRRRRRRRRRRR 
------JJJJJ5555555SSSSSSSS#" 
2144 DATA "il#itiiittiiii iitiiGG 
GGG,itRRRR,,,,RRRRRRRRRRRRRRRRRR 
>>>>>>JJJJJ5555555SSSSSSSS#" 
2145 DATA "#t#tiiiiitiiiit##i### 
iittttitRRRRRRRRRRRRRRRRRRRRRRRR 
>>>>>>JJJJJ5555555SSSSSSSS#" 
2146 DATA "itiiiiit tti#itlti#ttt 
itttttitiRRRRRRRRRRRRRRRRRRRRRRR 
>>>>>JJJJJJ5555555SSSSSSSS#" 
2147 DATA "i####iiiittititii#i#i 
titlttt#iRRRRRRRRRRRRRRRRRRRRRRR 
R>>>>JJJJJJ5555555SSSSSSEEt" 
2148 DATA "itttttttitlititliiiit 
ttttittiitRRRRRRRRRRRRRRRRRRRRRR 
R>>>>>>>>JJ55EEEEEEEEEEEEEEi" 
2149 DATA "itittttiittiiitiiii#i 
tttttttltitRRRRRRRRRRRRRRRRRRRRR 
R>>>>>>>>ttttttttEEtttEEEEE#" 
2150 DATA "tttltlltttitiiltiiltt 
tttttttttttRRRRRRRRRRRRRRRRRRRRR 
>>>>>>>>>tttttttttttttEEEEEE#" 
2151 DATA "ttittttittttttitttttt 
tttttttittiRRRRi#tRRRRRRRRRRRRRR 
ttttt>>>>>tttttttitttttEEEEEE#" 
2152 DATA "tt#tttttttttttttttttt 
tlttttttttttRR#ttltRRRRRRRRRRR#i 
ttttttttt>tttttttttttttEEEEEE#" 
2153 DATA "tttlttltlltlltittttt t 
ttttttttilttttttttiRRRRRRRRRRitt 
ttltittltttttttittttlttEEEEEEi" 
2154 DATA "tt##t###########i#### 
tiititilttitiiittliiRRRRRRR##i## 
tiititlittttttlttttittiEEEEEEE#" 
2155 DATA "tlttttttttittlttittl# 
tttttttllttlltttlt#tRRRRRRttttii 
t#tltttttltllttttiitti##iEEEEE#" 
2156 DATA "itittiitiititi#ti#i## 
tttlittltlililtti#iitRRRR#iiii#i 
ttttt#ttttiliitttitttltilEEEEEE# 

2157 DATA "ittttitiiltiiiti#t#t# 
tttitl#tittitttitt#iiRRRR##itii# 
tttiittttttti#itttttitittlEEEEE# 
" 
2158 DATA "it#ittitttti#ittitii# 
tttttttiitttitttlliittRRR##iii## 
t#titttiltttittitt##ti#ittiEEE#" 

END 

•8ubsctiption i 

" Problem? ~ 
Hot CoCo does not keep subscrip­
tion records on the premises, 
therefore calling us only adds time 
and doesn 't solve the problem. 

Please send a description of 
the problem and your most recent 
address label to: 

lli1®1f coco 

SubScription Dept., PO Box 975 
Farmingdale, NY 11737 

Thank you and enjoy your subscription 

$19.95 GRAPH TUTOR 32K ECB 

MULTIPLICATION TUTOR 16K [xi. $14.95 

16K Ext $14.95LONG DIVISION TUTOR 

FOREIGN LANGUAGE BASEBALL 16K Ext. SI 1.95 
Spanish, French or Italian (specify) 

MONEYPAK 32K Ext. S22.95 
2 Programs teach the use of money to purchase items 
displayed and to buy from a fast food menu. Includes 
play money. 

BEYOND WORDS 32K Ext. Sl9.95 Each 
3 Part menu driven program with tutori~ls and grade 
appropriate subtests and reviews. Om 300 questions, 
600 words, modifiable. 

0 Beyond Words I - Grades 3-5 

" Beyond Words II · Grades 6-8 

" Beyond Words Ill - Grades 9-12 


VOCA!IULARY BUILDERS 32K Ext. Sl9.95 Each 
4 Part multiple choice formal. 200 questions, 1000 
words. User modifiable. 

• Vocab. Builder I · Grades 3-5 

" Vocab. Builder It · Grades 6-8 

• Vocab. Builder Ill - Grades 9·12 

COMPUTER ISLAND, Dept. H 
227 Hampton Green, Staten Island 
['• NY 10312 
~Add SI.OD S/H · N.Y. Add Proper Tu 

... (212) 948-2748 ..- 11 6 

STOCK&FUND 
INVESTING 

FUNDGRAF is a stock market a nalysis 
program that not only graphs a nd analyzes 
fund s or stocks, bt1t a lso makes decis ions 
on when to BUY and SELL 

• GRAPHS fund's progress (up to 200 wks). 
•SUPERIMPOSES 	for comparison: 

- a line of constant percent growth. 
- a graph of any other fund (or stock). 

• 	CALCULATES over a ny given time span : 
- the percent price change. 
- the moving average (any span). 

•INDICATES BUY and SE LL signals. 

FUNOFILE is a portfolio and account 

management program for securities. It 

creates files for up to 900 transac tions 

& 50 sec urities and reports asset value, 
reali zed & unreali zed capital ga ins , adju st ­
ed costs (for stock dividends), and MORE!! 

-FUNOGRAF­
TAPE @ $~9.95FUNDGRAF - A STOCK 
DI SK @ S69 .95 MAR,ET ANALYS IS 

PROGRA\I FOR 16' EX - FUNOFILE ­
TRS-80 COLOR CO~IPUTER DISK only@ S27 .95 

•ADD S2 Handling 

l~s~;;=:;2:s;;:::;';;j.~ on all order"'. 
_ _. , • Detail•? SE ND SASE 

rin-H ca.Clll c0rruic111. _," '"""-'' c011tP • 16 K ECB Rcquir'd. 

- nrinicr ootion.JI 

PARSONS SOFTWARE, OEPT.E 
118 WOODSHIRE DRIVE 

PARKERSllURG, WV !6101 
..-320 

Jointhe 

parade 
to 

~ Micro-Ed 


educational 

software 


Send for free catalog 

Specify: 

• TRS-80 Model III 
• TRS-80 Color Computer 

telephone 
us at 

1-800-MICRO ED 

Micro-Ed Inc. 
P.O. 444005 
Eden Prairie, MN 55344 

..-39 ~ 
·~ -------- 3J 
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by Richard E. Esposito and Ralph E. Ramhoff 

Got a problem with your Color Computer? Ask 
Doctor ASCII to solve it. Write to Doctor ASCII, 
HOT CoCo, Pine St., Peterborough, NH 03458. 

Q. After doing a 16-32K piggyback modification, my 
CoCo still responds as if it were a 16K machine. I have an 
old CoCo with a 1.0 ROM. Could this be the problem? 

Jeff Friedman 
Southampton, PA 

A. The piggyback modification will work with all the 
ROMs. Check your solder joints. Check that all your 
jumpers are set to 16K, that the wire running from your 
piggybacked RAMs' pins 4 is connected to pin 35 of the 
6883 SAM chip. If you used a resistor, check that it is 33 
ohm, Y4 watt, and 10 percent. Make sure that the notches 
of the piggybacked chips line up with the notches on the 
chips underneath and with the sockets. Remember that all 
these chips are numbered counterclockwise from the notch. 
If anyone else is planning a piggyback mod, I suggest that 
you test the new RAMs first by substituting them in the ap­
propriate sockets for the originals to make sure they are 
good before proceeding with the mod. 

Q. Is it me or does your medicine for dumping a graphic 
page to a Gemini-10 or in my case a Gemini- lOX printer 
(Doctor ASCII, September 1983) have a side effect? 
Everything works well except my screen comes out 
backwards. This would never show up when using a circle. 

P.D. Frankenfield 
Peterborough, NH 

A. Oops, I borrowed a friend's printer to do that piece; I 
have an LP VIII. Hold it up to a mirror or better yet, 
change line 1020 from 1020 FOR R = 0 TO 31 to read 1020 
FOR R = 31TO0 STEP -1. 

Q. I have a 16K ECB CoCo and will probably not have a 
disk system for another year. Is there any way to chain pro­
grams from tape as can be done with Disk Basie's 
RUN"< name/ext>"? 

Warren Hyde 
Miami, FL 

A. Sugar Software (2153 Leah Lane, Reynoldsburg, OH 
43068) markets a program called Autorun, $19.95, that 
fixes your tape programs so that you can do this. It also 
allows you do add low-resolution title graphics that display 
while the program is loading. 

Q. Is it possible to CSA VEM without Extended Color 
Basic? 

Todd Underhill 
Honolulu, HI 

A. The Micro Works (P.O. Box 1110, Del Mar, CA 
92014) markets CBug, $29.95, which among other things 
gives you that capability. 

Q. I bought one of the earliest CoCos made. It was a 4K D 
board. I subsequently had it upgraded by Radio Shack to 
32K ECB and a 1.1 ROM. Is this a 32K or a 64K machine? 

Charles MacLeod 
Taunton, MA 

A. See my answer to Jack Thompson in last month's col­
umn. The Memory Test program in it will tell. 
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Q. I own a 16K CoCo and I would like to buy a digital-to­
analog converter for my CoCo. 

Weinberger Koby 

A. You already have one. See Dane Weston's "Unlock 
Your Joyports and Open CoCo to the World" (Rainbow, 
December 1983, p. 56). 

Q. I have read that the Exte.nded Basic CoCo has "user­
definable" keys. I use my 64K CoCo with a Gemini-IO 
printer and would find a key helpful for the PRINT# -2 
command. 

I use Master Control to cut down on my typing time. Is it 
possible to substitute the PRINT#- 2 function for the one 
now activated by the K letter in Master Control program? 

Sam Goldstein 
Amityville, NY 

A. The reference is to the INKEY$ function. 
Yes, a program that allows you to reprogram Master 

Control by Larry Grady entitled ''Review of Master 
Control" appeared in Color Computer News, September 
1982, p. 29. 

Q. Is there a short program available for the CoCo to 
simulate the auto-line-numbering feature available on the 
Model III? 

Andy Birkhead 
Mt. Vernon, IN 

A. Master Control 11-$17.95 (Selected Software, P .O. 
Box 32228, Fridley, MN 55432) has that feature along with 
single-key entry of Basie's reserved words. 

Q. I have a 32K CoCo and a Plug'n Power Controller. I 
accidentally erased the tape that came with it. Where can I 
get replacement software? 

Dave Jones 
Iowa Falls, IA 

A. A better program than your original appeared in an ar­
ticle by A.B. Trevor entitled "Let CoCo Control Your 
Home Power Units" (Rainbow, February 1983, p. 160). 

Q. I purchased a CoCo with cassette recorder in May 
1983. I would like to purchase a disk drive and a printer. 
What do you recommend for a good disk drive and a print­
er that do not cost an arm and a leg? 

William E. Darden 
Memphis, TN 

A. If you plan to move up to FLEX or OS-9 at a future 
date, I would get a 5Y4-inch drive with 40 tracks (double 
sided if you can afford it). Be sure that the price you are 
quoted is not for a bare drive but includes the power supply 
and case. As far as printers are concerned, I would look for 

a 9-by-9-pin or greater dot-matrix printer that has lower­
case descenders, uses standard width sprocket-feed paper, 
and has ribbons that are readily available. Some of the low­
cost (under $400 range) printers to investigate include the 
Epson, the Microline, the Gemini, and Radio Shack's 
DMP series. 

A serial printer will hook up directly. If you choose a 
parallel version, add about $70 for a serial-to-parallel con­
verter. If you plan to add a modem, consider a printer that 
will support 300 baud so that you can split your RS-232 
output to get printed copy while on line. 

Q. I am 7 years old and getting started with the Color 
Computer. I used to work with my dad's Model I. Can I 
hook up his drive to my Color Computer? 

MaiaL. Hyde 
West Covina, CA 

A. Yes, but you will also need a CoCo disk controller. 
P. S. Don't tell your dad too much about the CoCo or you 
might get stuck with his old Model I. 

Q. I have a 32K CoCo with disk and I want to back up my 
machine-language programs to tape. Can this be done? 

Randy Lehner 
Youngstown, OH 

A. You need to find out the start, end, and EXEC ad­
dresses of the programs. Then after loading them into 
memory, you can save them to tape by typing CSA YEM 
"<filename>" ,<start address>,<end address>,<EXEC 
address>. Program Listing 1 will read the disk from drive 
zero and tell you what the needed addresses are. For exam­
ple, if it told you that the start, end, and EXEC addresses 
of a binary file called MLPROG were $1233, $5666, and 
$12FF, you would put the program on tape by first LOAD­
ing MLPROG and then typing CSA VEM"MLPROG", 
&H 1233,&H5666,&H12FF. 

Q. While typing in "Galaxy Trek Adventure," HOT 
CoCo, September 1983, p. 72, I discovered that my 32K 
disk CoCo will not accept the variable AS with the con­
troller plugged in. It gives me a syntax error. Are there any 
other variables like this? If so, what are they, and what 
causes this? 

Paul J. Keaton 
Eiels AFB, AK 

A. AS is a reserved word that is used in conjunction with 
the FIELD statement (Color Computer Disk System Own­
er's Manual, p. 49), so it is tokenized when you type it in. 
You get a syntax error because this reserved word does not 
make sense to Disk Basic without the reserved word FIELD 
in the proper context. You would have the same problems 
when attempting to use any other reserved word in Basic 
for a variable name. The list is quite long. It includes 
GOTO, FOR, IF, THEN, and DSKI$. 

Q. I have tried (unsuccessfully) to get my computer to ex­
ecute the following: 
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DoctorASCII_____________________~ 


10 A= RND(IO)*lOOO 
20GOSUBA 

I want the computer to randomly select a subroutine and 
go there. I know I can do it with ON GOSUB .if I list out all 
the subroutine line numbers, but since I'm making up a 
quiz for my students, there are a lot of subroutines to list. Is 
there a way I can modify my shorter version to make it 
work? 

Lynn M. Hughes 
Quakertown, PA 

10 CLEAR1000 
20 CLS 
30 PRINT"::::: DISK ADDRESS PEEK 
ER ..... 
40 PRINT" (C)l983 BY RALPH RA 
MHOFF AND RICHARD ESPOS 
ITO": PRINT 
50 REM GET FILENAME AND REFORMAT 

IT 
60 INPUT"FILENAME";I$ 
70 PRINT 
80 IF INSTR(l,I$,"/")+INSTR(l,I$ 
,".")=0 THEN 1$=1$+"/BIN" 
90 I=INSTR(l,I$,"/")+INSTR(l,I$ , 
".") :F$=LEFT$(I$,I-l) :E$=RIGHT$( 
I $ , LEN ( I $ ) - I ) 
100 IF LEN(F$)<8 THEN F$=F$+" " · 
GOT0100 
110 I$=F$+"/"+E$ 
120 FORI=lT09 
130 REM SEARCH DIRECTORY FOR REQ 
UESTED FILENAME 
140 DSKI$0,17 ,2+I,F$(1) ,F$(2) 
150 FORF=lT02 
160 FORJ=lT097STEP32 
170 IF MID$(F$(F) ,J,l)=CHR$(255) 

THEN GOTO 240 ELSE IF MID$(F$(F 
) ,J,l)=CHR$(32) THEN GOT0210 
181.1 Q$=MID$(F$(F) ,J+8,3) 
190 C$=MID$(F$(F) ,J,8)+"/"+Q$ 
200 IF C$=I$ THEN 280 
210 NEXTJ 
220 NEXTF 
230 NEXT! 
240 PRINT"FILE NOT FOUND" 
250 END 
260 REM FILENAME FOUND ­

DIRECT ACCESS FILE WITH 
LENGTH OF ONE BYTE 

OPEN AS 

RECORD 


270 REM THIS ALLOWS ACCESS 
Y BYTE IN THE FILE DIRECTLY 
SE OF A GET #!,BYTE 
280 OPEN "D",#1,1$,l 
290 FIELD#!,! AS B$ 

OF AN 
BY U 

300 REM INITIALIZE START AND END 
ADDRESS VARIABLES 'l'O UNATTAINAB 

LE VALUES 

A. One alternative is to write a self-modifying program, 
such as Program Listing 2. 

In this program, the variable S contains the location in 
memory where your Basic program begins. Depending 
upon the random number selected in line 20, the first two 
digits of the line number l<XXX> in line 30 are modified so 
that the branch is to the desired statement. The only real 
difficulty in writirig code this way is that you must be able 
to locate the positions of the first two digits of HXXX> in 
memory. In the sample program, the addresses are S + 89 

310 S=65536:E=-l 
320 REM INITIALIZE BYTE POINTER 
TO THE FIRST BYTE OF THE FILE 
330 B=l 
340 REM READ THE FLAG BYTE - IF 
ZERO : AT THE START OF A MODULE 
- IF 255 : TRANSFER ADDRESS FOLL 
OWS AND AT END OF FILE 
350 GET#'l,B 
360 REM INCREMENT THE BYTE POINT 
ER 
370 B=B+l 
380 REM IF FLAG BYTE NOT VALID ­

ERROR 
390 IF (B$<>CHR$(0)) AND (B$< >CH 
R$(255)) THEN PRINT"NOT A BINARY 

FILE.":END 
400 REM IF FLAG BYTE=255 - REACH 
ED END OF FILE 
410 IF B$=CHR$(255) THEN 520 
420 GET#l,B: Tl=ASC(E$): GET#l,B 
+l: Tl=Tl*256+ASC(B$): REM Tl=LE 
NGTH OF MODULE 
430 GET#l,B+2: T2=ASC(E$): GET#! 
,B+3: T2=T2*256+ASC(B$): REM T2= 
START ADDRESS OF MODULE 
440 REM UPDATE BYTE POINTER 
450 B=B+Tl+4 
460 Tl=T2+Tl-l: REM Tl=END ADORE 
SS OF MODULE 
470 REM UPDATE START AND END ADD 
RESSES IF NECESSARY 
480 IF Tl>E THEN E=Tl 
490 IF T2<S THEN S=T2 
500 REM PROCESS NEXT LOAD MODULE 

- THIS IS NECESSARY BECAUSE A B 
INARY FILE MAY CONSIST OF SEVERA 
L LOAD MODULES 
510 GOTO 350 
520 GET#l,B+2: T=ASC(E$): GET#!, 
B+3: T=T*256+ASC(B$): REM T=TRAN 
SFER ADDRESS 
530 PRINT"START ADDRESS" "$"·HEX 
$(S) ' ' 
~f0 PRINT"END ADDRESS","$";HEX$( 

550 PRINT"EXEC ADDRESS","$";HEX$ 
( T) 

Program Listing 1. Routine to Find Start, End, and EXEC Addresses ofMachine-Language Programs 
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DoctorASCII____________________ 

'.1fld S '. 90: The 89 and 90 were arrived at using the follow­
mg guidelines: The first character or tokenized reserved 
word in the first line is at address S +4. In this case, it is the 
letter "A" in line 10. Allow one address for each additional 
~haracter or tokenized reserved word. Allow 6 bytes for the 
line number and the space that follows it at the start of each 
numbered line. Examples of tokenized reserved words are 
GO, TO, SUB, INPUT, READ, and STOP. 

Q. I would like your opinion on the best keyboard for the 
money. I am looking at the new Radio Shack keyboard, the 
Super Pro by Mark Data Products, and the Premium by 
Micron.ix Inc. 

What are defmable keys used for and how are they pro­
grammed? 

How are programs and data files saved on and loaded 
from disk? I am now an impatient cassette user. 

Why do most other home computers have more ROM 
than the CoCo? 

Why is the Motorola 6809 considered to be one of the 
fastest around? 

Mark Eichman 
Manteca, CA 

A. First, I would delete the Radio Shack keyboard from 
your list since it is not full-travel, and second, I would add 
the HJL-57 by HJL Products Inc. (955 Buffalo Road, P.O. 
Box 24954, Rochester, NY 14624) to your list. Of the new 
three, Mark Data is less expensive, but does not have the 
extra function keys that the other two have. If you want the 
extra keys, then your choice is narrowed to the Premium or 
HJL. I have not seen the Premium or the Mark Data key­
boards, but I have seen and been impressed by the HJL. 
(HOT CoCo reviewed the Mark Data keyboard in the Au­
gust 1983 issue, p. 20. See this month's Reviews for a review 
of the Micron.ix Premium keyboard.-eds.) 

By user-defmable keys, they are talking about the IN­
KEY$ function. Consider the following code: 

IOA$=1NKEY$: IF A$='" ' THEN 10 
20 < next line > 

When the computer executes the code on line 20 A$ will 
contain some character, and depending upon what 'it is, you 
can program the computer to perform some given task. 
The advantage to using this feature instead of INPUT is 
that nothing is echoed to the screen unless you want it and 
no cursor appears. 

Programs and data files are saved on disk much the same 
way they are saved on tape. The chart that follows gives the 
equivalents. 

Tape 


CSA YE" <name>" 

CSAYEM" <name>" ,s,e,x 

CLOAD"<name>" 

CLOADM"< name>" 

OPEN"O" ,//-1," <filename>" 

OPEN"O" ,Ill,"< filename>" 

CLOSE/I- I 


10 S=256*PEEK (25)+PEEK(26) 
20 A=RND(l0): POKE S+89,INT(A/10 
)+48: POKE 8+90,A-INT(A/10)*10+4 
8 
30 GOSUB 10000 
40 PRINT"FINISHED":END 
Hl00 PRINT1000 
1001 RETURN 
2000 PRINT2000 
2001 RETURN 
3000 PRINT3000 
3001 RETURN 
4000 PRINT4000 
4001 RETURN 
5000 PRINT5000 
5001 RETURN 
6000 PRINT6000 
6001 RETURN 
7000 PRINT7000 
7001 RETURN 
8000 PRINT8000 
8001 RETURN 
9000 PRINT9000 
9001 RETURN 
Hl000 PRINT10000 
10001 RETURN 

Program Listing 2. A Self-Modifying Program 

Most computers do not have more ROM than the CoCo 
and even if you come across one that does, the CoCo has ~ 
more efficient instruction set, which requires less machine 
language instructions to accomplish a given task. 

The 6809 is the fastest 8-bit microprocessor due to the 
fact that it has a real multiply instruction, which is 100 
times faster than a typical software one. Its many addressing 
modes and 16-bit registers allow a machine-language pro­
grammer to write faster, shorter code. 

Q. What are the differences between the original CoCo 
and the Coco 2? 

The Radio Shack salesman sold me a computer cassette 
(26-302, $1.79) for my CoCo with the claim that it was 
needed for program and data storage. Will the cheaper sale 
cassettes work? 

Fred Baker 
Brooklyn, NY 

A. There are obvious physical differences such as the 
smaller case and the new keyboard, but I assume that you 
want to know what is different inside. The only major dif­
ference aside from the physical layout of the components is 
that the power supply puts only + 5 volts out to the edge 
connector of the ROM-pack port. Since the disk ROM 
pack requires 12 volts, the CoCo 2 disk controller gets its 12 
volts from the disk drive's power supply. If you have an 

Disk 


SAYE"<name>" 

SA YEM"< name >" ,s,e,x 

LOAD"<name>" 

LOADM" <name>" 


CLOSE/II 
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DoctorASCII ________
older CoCo disk controller, you can modify it by cutting 
lands and adding jumpers so that the power comes from 

ORG $376 8 
MAP0 EQU $FFDE 
MAPl EQU $FFDF 
START ORCC #$5 0 I NHIBIT INTERRUPTS 

LOX # $ 8000 
LOOP LOA 0,X 6 4K ROUTINE 

STA MAPl 
STA 0,X+ 
STA MAP0 
CMPX #$FF00 
BLT LOOP 
STA MAPl 
LOA #$ 7 E SKIP SAM PROGRAMMING 
STA $A051 (PATCH TO BASIC) 
LDD # $A07 2 
STD $A052 
LDD #$8E9F SKIP SCAN FOR RAM SIZE 
STD $A084 (PATCH TO BASIC) 
LDD #$FE7E 
STD $A086 
LDD #$A093 
STD $A088 
CLR $8000 KILL EXTENDED BASIC 
CLR $71 FORCE HARD START 
LOA #$F0 GREEN SCREEN 
STA $2FDF 
LOA #4 1 1,200-BAUD RATE 
STA $3002 
ANDC #$AF 
LOA #$7E 
STA $A0CB JUMP TO TELEWRITER 1.0 
LDD #$ 1E2 E ( PATCH TO BASIC) 
STD $A0CC 
JMP $A027 JUMP TO BASIC 
EN D START 

Program Listing 3. Patch to Clear More RAMfor Telewriter J.OFiles 

10 FOR I= 14184 TO 14266 
20 READ X 
30 POKE r,x 
40 NEXT I 
60 DATA 26, 80, 142, 128, 0, 16 
6, 132, 183 
70 DATA 255, 223, 167, 128, 183 
, 255, 222, 140 
80 DATA 255, 0, 45, 241, 183, 2 
55, 223, 134 
90 DATA 126, 183, 160, 81, 204, 
160, 114, 253 

100 DATA 160, 82, 204, 142, 159 
, 253, 160, 132 
110 DATA 204, 254, 126, 253, 16 
0, 134, 204, 160 
120 DATA 147, 253, 160, 136, 12 
7, 128, 0, 15 
130 DATA 113, 134, 240, 183, 47 
, 223, 134, 41 
140 DATA 183, 48, 210, 28, 175, 

134, 126, 183 
150 DATA 160, 203, 204, 30, 46, 

253, 160, 204 
160 DATA 126, 160, 39, 255, 255 
, 255, 255, 255 

Program Listing 4. Basic Version ofListing 3 

_________________, 
the drive. The CoCo 2 can also be upgraded to 64K in very 
much the same fashion as the F board CoCo. 

To tell you the truth, I've never used a Radio Shack com­
puter cassette tape, but have always shopped for el-cheapo 
cassettes as long as they had screws to hold their shells to­
gether. You can hide the fact that you paid so little by put­
ting Radio Shack labels on them (cat. no. 26-304, a package' 
of 60 costs $1.95). I always start a program CSA VE after 
using MOTORON to advance the tape until the tape 
counter has reached eight to skip past the leader and then 
some, since bad spots are usually at the beginning of the 
tape near the splice. This is also a good idea with the leader­
less tapes because fingerprints and creases tend to occur at 
the beginning of those tapes, leading to a loss of data or the 
program. 

Instead of typing MOTOROFF to stop the tape advance, 
I hit any key followed with the enter key. This causes a syn­
tax error (which in this case can be ignored), but it does the 
job with Jess typing. Since I always buy the tapes with 
screws, if I do get a tape with a bad spot, I can open the car­
tridge and cut that piece out. Even if you don't trust the el 
cheapos, you can buy a quality audio tape such as a Maxell 
UD C-90 and use the tape that comes inside it to make your 
own high-quality leaderless C-10 tapes using only the 
plastic shells of the el-cheapo cassettes. 

Q. How can I achieve more than 32K on my 64K 
machine? I would like the extra space when using Tele­
writer 1.0. 

Mark Eichman 
Manteca, CA 

A. If you are willing to forego Extended Basic (with Tele­
writer 1.0, this is no problem), "40K Color Basic" (80 
Micro, May 19S3, p. 212) will give you SK extra. Using this 
principle, you can combine the 40K program and Telewrit­
er into one program (Program Listing 3). Spectrum Proj­
ects (93-15 S6th Driv~. Woodhaven, NY 11421) markets 
40K, $9.95, that relocates Extended Basic to give you an ex­
tra SK without losing Extended Basic. 

Since Telewriter does not use Extended Basic, as with the 
40K Color Basic program, you can free up that space for 
RAM. This increases the text buffer from lS,500 to 26,692 
bytes, an increase from 9 to 13 pages. I did not like the 
white screen display because of the color fringing on my 
TV, so I changed it to green witb this program. I also set the 
default baud rate to 1,200 for my LP VIII. After you load 
Telewriter 1.0 and the object-code version of the following 
Assembly-language patch into memory, you can save the 
revised program by typing CSA VEM''TELEWR64'', 
&H1E28,&H37BA,&H3768. 

For those of you who do not have an assembler, use the 
Basic POKE routine in Program Listing 4. The last num­
ber 41 in line 130 is the baud-rate constant. If you do not 
no~ally print at 1,200 baud, change it to the appropriate 
value. If you have Extended Basic, first PCLEARl, then 
run this program, and finally save the revised version of 
Telewriter 1.0 to tape with CSA VEM"TELEWR64", 
&HlE28,&H37BA,&H3768 as before.• 
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~GraphicallySpeaking_ 


Using the right techniques, you 
can create graphics with ex­

citing applications in science, business, 
and mathematics. Schematics, illus­
trations, and pictographs can add em­
phasis and clarify ideas. This month's 
column deals with the graphics tech­
niques of scaling, translation, rota­
tion, clipping, and covering. 

Transformations 

February's Graphically Speaking 
considered graphing functions on a 
rectangular-coordinate system. I de­
veloped a simple clipping routine and 
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Fig. I. The rotation of an object when the 
origin, or pivot point, is within the boun­
daries of the object. 
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Fig. 2. The rotation of an object when the 
origin is not within the boundaries of the 
object. 

Two­
DIMENSIONAL 


DRAWING 


by Delmar E. Searls 

explained the transformations of scal­
ing and translation using an image of a 
fixed plane. The graph was drawn on 
this plane and you viewed it from 
above by a remote-control camera. As 
you moved the camera nearer or far­
ther from the plane, scaling occurred. 
As you moved laterally, you got 
translation. 

Imagine now that the screen-coor­
dinate system is a fixed drawing board 
on which you can move two-dimen­
sional objects. Since you are only con­
cerned with the object's screen coor­
dinates, you do not need to keep track 
of two coordinate systems as you did 
before. 

With the screen-coordinate system 
fixed, use the following conversions 
for scaling and translation: 

Scaling: x =x•xs, Y=Y*YS 

Translation: X =X + XT, Y =Y+YT 

XS and YS are the scaling factors and 
XT and YT are the translation 
distances. You can describe an object 
by identifying the coordinates of its 
vertices. To scale the object, you must 
transform each vertex by multiplying 
the original coordinates by the scaling 
factors. In a similar fashion, if you 
add the translation distances to the 
original coordinates, you can move 
the object laterally (or translate it). 

To look at the transformation of ro­
tation, consider the object in Fig. I. 
As initially described (solid lines), the 
vertices show that its origin (indicated 
by +) is centered within the object. 
Because rotations are performed rela­
tive to the origin, this object is rotated 
about its central point (dotted lines). 

Now, consider Fig. 2. This object is 
initially described as using vertices that 
place its origin some distance from the 
center (solid lines). When Fig. 2 is ro­
tated, you get unexpected results (dot­
ted lines). Usually, when describing 
objects, you place the origin at or near 
its center. 

Figure 3 shows the transformations 
needed for rotation; they are based on 
trigonometry. You can express rec­
tangular coordinates in tenns of the 
corresponding polar coordinates by 
the formulas X = R *COS(T) and 
Y = R*SIN(T), where R is the distance 
from the point to the origin, and T is 
the angle made with respect to the pos­
itive x axis. The rest of the derivation 
is based on the formulas for the sine 
and cosine of the sum of two angles: 

SIN(T + A) = SIN(T)*COS(A) + COS(T)* 
SIN(A), 

COS(T +A) = COS(T)*COS(A) - SIN(T)* 
SIN(A). 

If the original point has coordinates 
(X,Y), then the transformed point has 
coordinates (X*COS(A)- Y*SIN(A), 
Y*COS(A) + X*SIN(A)), where A is 
the angle of rotation. 

The order in which you perform 
transformations is important since the 
same transformations applied in dif­
ferent orders produce different re­
sults. Although you can write each 
transformation as a separate subrou­
tine and call them in any order, I chose 
to perform the transformations in 
these programs by rotation, transla­
tion, and scaling. 

Clipping 

You previously performed clipping 

System Requirements 

16KRAM 

Extended Color Basic 


Dot-Matrix Printer 
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X = 

Y = 

X P = 

= 

= 

= 

YP = 

= 

= 

R*COS(T) 


R*SIN(T) 


R*COS(T + A) 


*(COS(T)*COS(A) - SIN(T)*SIN(A)) 


R*COS(T)*COS(A) - R*S JN(T)*S IN(A) 


X*COS(A) - Y*S IN(A) 


R*S JN(T + A) 


R*(SIN(T) *COS(A) + COS(T)*S IN(A)) 


Y*COS(A) + X*S IN(Al 


4a 

4b 

/ 


4c 

Fig. 4. A triangle and a pentagon as viewed 
through a square window. The crude clip­
ping algorithm used earlier for drawing 
graphs is inadequate here (4b). You need a 
clipping routine that removes only those por­
tions of line segments actually beyond the 
borders of the viewing window (4c). 

XC '-1 : XC 'O XC' I 


YC'I : YC ' I YC'I 

I 

.A 
XC' I 


YC'O 

XC'-1 

YC'O 

XC'-1 : XC' I 
YC0 -I [ YC'-1 I YC'-1 

I 
I I 
I 
I 

Fig. 5. A common clipping algorithm is 
based on classifying each of the two end­
points using the scheme shown (or one 
similar). For point A: XC= -1, YC= 1. For 
point B: XC=O, YC=O. For point C: 
XC= O, YC= - 1. 

t

I XC'O 
YC'O 

: XC'O 

.s 

.c 

Fig. 3. These rotation transformation equations are based on trigonometry. (X, Y) is the orig­
inal point and (XP, YP) is the transformed point. 

by discarding any line having either 
endpoint outside the viewing area. 
When graphing functions made up of 
many short line segments, this was no 
real problem. With drawings, how­
ever, the situation is different. In Fig. 
4a, you see a triangle and a pentagon 
(the two-dimensional objects), and a 
square representing the window or 
viewing area. If you clip the objects 
using the old method, the result re­
sembles Fig. 4b. This is unsatisfac­
tory. A better clipping scheme pro­
duces the result shown in Fig. 4c. 

Let's look at a common clipping 
algorithm. A rectangular window is 
defined having sides parallel to the co­
ordinate axes (see Fig. 5). Each side 
extends in both directions dividing the 
plane into nine regions. Each drawn 
line must lie within the middle region, 
which is the window. (The window's 
boundaries are considered part of the 
window.) 

Think of the eight outer regions as 
walls that hide the view. When you 
create a drawing, its line segments are 
handled one at a time. You classify the 
endpoints according to their location 

relative to the nine regions. 
Use XC to denote the classification 

of the x coordinate of a point, and YC 
to denote the classification of the y 
coordinate. If a point lies to the left of 
the window then XC = - 1, between 
the vertical sides then XC = 0, and to 
the right of the window then XC = + 1. 
Similarly, if a point lies below the win­
dow then YC = - 1, between the hori­
zontal sides then YC = 0, and above 
the window then YC = + 1. 

If you classify the coordinates in 
this manner it is easier to deal with the 
cases that arise, which Fig. 5 illus­
trates. If both endpoints lie in the 
window then XC(O) = 0, YC(O) = 0, 
XC(l)=O, and YC(l)=O (line CD in 
Fig. 6). The endpoints and the corre­
sponding classifications are stored in 
arrays using the subscripts zero and 
one. A pair of endpoints with the same 
nonzero classification for either the x 
or y coordinates form a line segment 
totally outside the window (line AB in 
Fig. 6). You can immediately discard 
them. This condition occurs if either 
XC(O)*XC(l) = 1 or YC(O)*YC(l) = 
1. (Remember, ( -1)*( - 1) = 1.) Cases 
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A I 
I 

----+--------. B 
I 
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~-------,----- ---
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H 

Fig. 6. Points A and B both have a y classifi­
cation (YC) of +I. Thus the entire line seg­
ment AB lies outside the viewing window (see 
text). For line segment CD, the classifications 
are all zeros, indicating that the entire line 
segment lies within the window. Segment EG 
would be clipped to FG. Segment HL would 
be clipped to IL, then to JL, and finally 
toJK. 

(XI.YI) 

I 
I 
I 
: (Y I-YO) 
I 

(XO.YO) - ----­ xl-xo 
I 

--l (X I.YO) 

Slope of line' M=(Yl -YO)/(Xl-XO) 

Equation of line , Y=M * (X-XO)+YO 

or 
X =( l /M)* (Y-YO)+XO 

Fig. 7. You can determine the slope of a line 
(or line segment) by using any two distinct 
points on the line. 

other than these two require addition­
al processing. 

The procedure is the same for each 
endpoint. If the point is to the left of 
the window it is moved to the extended 
left border and reclassified. Other­
wise, if the point is to the right of the 
window, it is moved to the extended 
right border and reclassified. If the 
point is above the window, it is moved 
down to the top border and reclassi­
fied, and if the point is below the win­
dow it is moved up to the bottom edge 
and reclassified. 

Following each reclassification the 
new endpoint is checked to see if it lies 
within the window (in which case the 
next endpoint is processed), or if a line 
segment extends outside of the win­
dow. If neither case is true, the end­

S1an 
I 

Classify Both 

Endpoints 

I 
Get First 

Get L~t __Enldpoim 

Endpoint Is Endpoint Reclassify 

I No Yes Wit hin --·Endpoint -­

~,:po- - 'in-t- W1lndow~0Yes 

Yes Is Ent ire Linc 

End 
 Outside 

I.______ Window?


I No 

Is Endpoint Yes Find lnt erscc-

Le ft Of --- tion Of Line ­
And Left Edge. 

ls Endpoint Yes Find lntcrscc-
Right Of -- tion Of Linc ­
Window? And Right Edge.

I No 

Is Endpoint Yes Find lntersec-
Above Window?- tion Of Line ­

L 
And Top Edge. 

Find Intersec­
tion Of Linc ­
And Bottom 
Edge. 

Table I. The Clipping A lgorithm 

point reenters the procedure outlined 
above. 

The flowchart in Table 1 illustrates 
this procedure, and Fig. 6 provides ex­
amples. Notice that the clipping rou­
tine determines the points (if any) at 
which a line segment intersects the 
perimeter of a rectangle. 

In algebra, a line is the graph of any 
equation of the form A*X + B*Y + 
C = 0, where only one variable, either 
A or B, equals zero. You can write this 
equation in two more useful forms: 

Y = M*(X - XO)+ YO, and 
X = (l / M)*(Y - YO)+ XO. 

In these equations M represents the 
slope of the line (see Fig. 7), and (XO, 
YO) is any point on the line, possibly 
one of the endpoints. By using the 
endpoints to determine the slope of a 
line you obtain: 

M = (Y(l) - Y(O))/(X(l) - X(O)), and 
l/ M = (X(l) - X(O))/(Y(l)- Y(O)) . 

If you incorporate these results into 
the previous equations, you get the 
following: 

Y = (Y(l) - Y(O))/(X( l)-X(O))*(X-X(O))+ Y(O), 

and 

X=(X(l) - X(O)/(Y(l) - YO))*(Y- Y(O))+X(O). 


Ba 

Bb 

Fig. 8. Covering involves the removal of all 
portions of a figure within a rectangular 
cover. 

Lines 75 and 90 of Program Listing 
use the first equation to find the 

point at which the line segment crosses 
the left side (X = LX) or the right side 
(X =RX) of the window. Similarly, 
lines 105 and 115 use the second equa­
tion to determine where the line seg­
ment crosses the bottom (Y =BY) or 
the top (Y =TY) of the window. 

Covering 

While clipping eliminates every­
thing outside a rectangular window, 
covering eliminates everything inside a 
rectangular cover (see Fig. 8). The net 
effect of the clipping routine was to 
determine at which points, if any, a 
line segment intersects the perimeter 
of a rectangle. You need precisely the 
same kind of information now. What 
you do with this information, how­
ever, is different. 

The flowchart in Table 2 outlines 
the steps involved in covering. The 
covering subroutine includes lines 
200-275 in Listing 1 and starts by stor­
ing the coordinates of the endpoints 
for later reference (they will probably 
be altered by the clipping subroutine, 
so store them first). The clipping sub­
routine is called in line 205 in order to 
classify the endpoints and to find any 
intersections with the rectangle. 

If the original endpoints formed a 
line segment entirely outside the rec­
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tangular cover, then the whole line 
segment is drawn (lines 210-225). The 
flag in line 210 is equal to one if this 
condition holds. Otherwise, if the first 
endpoint has been moved, indicating 
that it was originally outside the rec­
tangle, the program draws a line be­
tween the original point and the point 
of intersection · with the rectangular 
cover (lines 235-250). Similarly, if the 
second endpoint has been moved, the 
program draws a line segment from 
the original point to the point of inter­
section with the cover (lines 255-270). 
If neither endpoint has been moved, 
both endpoints were ~thin the rec­
tangle and a line segment is not drawn. 

Putting It Together 
Listing I incorporates all the fea-

Program Listing I. This program draws two­
dimensional objects on the high-resolution 
graphics screen of the Color Computer. 
These f eatures: clipping, covering, rotation, 
translation, and scaling, are included. The 
coordinates of the points, and the dot-to-dot 
sequences are stored in DATA statements 
starting at line 4000. 

1 0 PI=3 .1 41 592 :GOSUBll: GOT01000: 
11 IN PUT " SCALE FACTOR <l . 25 >"; SF 
: PMODE4 , l:PCLS: I F SF=O THEN S F=l 
. 25 
1 2 RETU RN 
17 : 
1 8 REM - FIND NUMBER OF NEXT POI 
NT IN SEQUENCE 
1 9 : 

20 PN=VAL(L EFT$(A$ , 2)) : A$=1UGHT$ 

(A $ , LEN(A$)-2) : RETURN 

30 LINE(RX , BY) - (RX,TY) , PSE'l' 

31 LIN E - (LX , TY) , PSET 

32 LIN E - (LX , BY) , PSE'l' 

33 LINE - (RX , BY) , PSET 

34 RE'l'URN 

37 : 

38 REM - FIND STATUS OF POI NT RE 

LATIVE TO BOUNDARIES 

3 9 : 

40 I F X(J ) <LX THEN XC(J)=-1 ELSE 


IF X(J) >RX THEN XC ( J)= l ELSE XC 
(J)=0 
41 IF Y(J) <B Y THEN YC(J)= - 1 ELSE 

IF Y(J) >TY THEN YC(J)=l ELSE YC 
(J)=0 
42 RETURN 
4 7 : 

48 REM **** CLIPPING SUBROUTINE 


**** 
4 9 : 
50 FOR J= 0 TO l: GOSUB 40:NEXT J 
55 FOR J=0 TO 1 
60 : IF XC(J) =0 AN D YC(J)=O THE 
N 12 5 
65 : IF XC(0)*XC(l)=l OR YC (0)* 
YC( l) =l THEN F3 =l: GOTO 1 35 
70 : I F XC(J) <> -1 TH EN 85 
75: Y(J) = (Y( l)-Y(0)) / (X( l ) - X(0 
) ) *(LX-X(0)) +Y(0) 
80 : X(J) =LX:GOSUB 40 : GOTO 60 
85 : IF XC(J) <> l THEN 1 00 
90 : Y(J) =( Y(l)-Y(0) ) /(X( l )-X(0 
)) * ( RX - X(0))+Y(0) 
95 : X(J) =RX :GOSUB 40 : GOTO 60 
1 00 : IF YC(J) <> -1 THEN 11 5 
105: X(J)=(X(l)-X( 0))/(Y( l)-Y( 

tures you have seen. Here is an outline 
of the program: 

I. Gather the data 
A. The coordinates of the points 
B. The dot sequences (connecting points) 

D. Gather user input 
A. Clipping (yes or no?) 

1. Get window boundaries 
2. Draw boundaries if desired 

B. Covering (yes or no?) 
1. Get cover boundaries 
2. Draw boundaries if desired 

C. Get rotation angle 
D. Get translation distances 
E. Get scaling factors 

ID. Create drawing 
A. Transform point coordinates 
B. Call clipping, if necessary 
C. Call covering, if necessary 
D. Draw line segments 

0)) * ( BY - Y(0)) +X(0) 
110 : Y(J)= BY : GOSUB 40:GO'l'O 60 
11 5 : X(J) =(X( l ) - X(O) ) / (Y(l)-Y( 

0) ) * ( TY-Y ( 0) ) +x ( 0) 

120 : Y(J)=TY:GOSUB 40:GOTO 60 

125 NEXT J 

130 F3=0 

135 RETURN 

197 : 

19 8 REM **** COVERING SUBROUT INE 

**** 

199 : 

200 'l'l=X(O) : T2=Y(O) : T3=X (l) : T4=Y 

( 1) 
205 GOS UB 5 0 
210 IF F3 <> 1 THEN 235 
215 XO=l28+INT(SF*Tl+ . 5 ) : Y0=96 - I 
NT('l' 2+ . 5) 
220 Xl~l20+I NT(SF*'1'3+ . 5 ) : Yl=96 -I 
NT ( T4 +. 5) 
22 5 LINE(X0 , YO )-(Xl , Yl) , PSET 
230 GOTO 275 
235 IF X(O)=Tl AND Y(H)=T2 'l'HEN 
255 
240 XO= l 28+INT ( SF*X(0) +.5) : Y0=96 
- INT ( Y(0) +. 5) 
245 Xl =l28+INT ( SF*'l' l + . 5) : Yl=96 -I 
NT('l'2+ . 5 ) 
250 LIIJ E (XO , Y0 )- (Xl , Yl) , PSET 
255 IF X( l)=T3 AND Y(l)=T4 THEN 
27 5 
26 0 X0 =1 28+INT(SF*T3+ . 5) :Y 0=96 - I 
NT('l'4+ . 5) 
265 Xl=l2 8+INT ( SF*X( l) + . 5 ) : Yl=96 
- INT ( Y ( l) + . 5 ) 
270 LIN E (XO, YO )-(Xl,Yl) , PSE'l' 
275 RETURN 
997 : 

998 REM **** READ DA'l'A **** 

999 : 

1000 READ NP : DIM P(l , NP) , T(l , NP) 

1010 FOR I=l TO NP 

10 20 : READ P ( 0, I) , P ( 1 , I) : REM 

- READ COORDINATES 

1030 NEXT I 

1040 READ NS : DIM S$ ( NS) 

1 050 FOR I=l TO NS 

1 060 : READ S$(I): REM 

OT SEQUENCES 

107 0 NEXT I 

1997 : 

1998 REN **** GET USER 


1999 : 

2000 CLS:INPUT " DO YOU 

PING <Y> "; A$ 


- READ D 


INPUT *** 


WANT CLIP 


20 1 0 IF A$= " N" THEN Fl=0 : GOTO 21 

60 ELSE F l=l 

2020 CLS : PRINT " IN PU T WINDOW BOUN 


__j 
Stan 

Save Coordinates 

of Endpoints. 
' 
~ 

Is Entire line Yes Draw Line Between 
Outside Of The - Original Endpoints. ­

Covered Area? 

ls Initial Yes Draw Linc From 
Endpoint Outside --..... Initial Endpoint To 
Covered Area? Cover Boundary. 

( ,, _.____.I 
Is Final Yes Draw Line From 
Endpoint Outside _.. Final Endpoint To~ 
Covered Arca? Cover Boundary. 

Table 2. The Covering Algorithm. 

DARI ES " 

2030 PRINT:PRINT " THE DEFAULT WIN 

DOW IS THE ENTIRE " 

2040 PRINT " SCREEN . DO YOU WANT 

THE DEFAULT " 

2050 INPUT " WINDOW <Y>"; A$ 

2060 IF LEFT$(A$ , l ) =" N" THEN 208 

0 
2070 LS=- 100:RS=l 00 :BS=- 95 : TS=95 
: GOTO 21 20 
2000 PRINT : I NPUT " LEF'l' SIDE " ; LS 
2090 PRINT : I NPU'l' " RIGHT SIDE "; RS 
2100 PRINT : INPUT " BOTTO!-! " ; BS 
2110 PRINT:INPUT "TOP "; TS 
2120 PRINT : INPUT " DRf1\•I \HNDO\·I 130 
UNDARIES <Y>"; AS : I F AS= " N" THEN 
21 60 
2130 LX=l28+INT(S F*LS+ . 5) : RX=l28 
+INT ( SF*RS+ . 5) 
21 40 BY=96 - BS : TY=96 - TS 
21 50 GOSUB 30 
2160 CLS :I NPUT " DO YOU \MNT COVE 
RING <Y>" ;A $ 
2170 IF AS= " N" THEN F2=0 : GOTO 22 
60 ELSE F2=1 
2180 PRINT : INPUT " LEFT SIDE " ; LC 
2190 PRINT :I NPUT " RIGHT SIDE "; RC 
2200 PRINT:INPUT " BOTTOM"; BC 
22 1 0 PRINT:INPUT " 'l'OP "; TC 
2220 PRINT:INPUT " DRAW COVER BOU 
NDARIES <Y> " ; A$ : IF AS="N " Tll EN 2 
260 
2230 LX=l28+INT(SF*LC+ . 5 ) : RX=l28 
+IN'r(SF*RC+ . 5) 
2240 BY=96-IJC : TY=96 - TC 
2250 GOSUB 30 
2260 CLS : INPUT " DEGREES ROTATION 

<0>" i A 
2270 A=PI*A/ 1 80 : CA=COS(A) : SA=SIN 
( A) 
2280 PRINT : IN PUT " HORIZONTAL TRA 
NSLATION <O>"; XT 
2290 PRINT : INPU'l' " VERTICAL TRANS 
LATION <0 >" ; YT 
2300 PRINT : INPUT " SCALE FACTOR , 
X- AXIS <l >"; XS : IF XS=0 THEN XS=l 
23 1 0 PRINT:INPUT " SCALE FACTOR , 
Y- AXIS <l >"; YS:IF YS=0 THEN YS=l 
2320 SCREENl , 0 
2330 POKE 65495 , 0 
2995 : 
2996 REM **** DRAlv FIGURE **** 
2997 : 
2998 REM - TRANSFO RM POINT COORD 
IN ATES 
2999 : 
3000 FOR I =l TO NP 
3010 : T(0 , I)=((P(0 , I)*CA- P( l,I 

Listing J continued 
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LJrling 1 continued 

) *SA) +XT) *XS 
3020 : T(l,I) =( (P(l,I) *CA+P(0,I 
)*SA)+YT)*YS 
3030 NEXT I 
3037 : 
303 8 REM - MAIN DRAWING LOOP 
303 9 : 
3040 FOR I=l TO NS 
3050 : A$=S$(I) 
3060 : GOSUB20:IP=PN: REM - I 0 
F FIRST POINT IN CURRENT LINE 
3070 : GOSUB20:FP=PN: REM - I 0 
F SECOND POINT 
3077 : 
3078 REM - GET COORDINATES OF EN 
D POINTS 
307 9 : 
3080 : X(0) =T(0,IP) :X(l) =T(0,FP 
) :Y(0)=T(l,IP) :Y(l)=T(l,FP) 
30 90 : IF Fl=0 THEN 3130: REM ­

CLIPPING IN EFFECT ? 
3100 : LX=LS:RX=RS:BY=BS:TY=TS: 

REM - GET WINDOW BOUNDARIES 
3110 : GOSUB 50: REM - CLIPPING 

SUBROUTINE 
3120 : IF F3=1 THEN 3200: REM ­

WHOLE LINE OUTSIDE WINDOW ? 
3130 : IF F2=1 THEN 3180: REM ­

COVERING IN EFFECT ? 
3140 : X0=128+INT(SF*X(0) +.5) :Y 
0=96-INT(Y(0) +.5) 
3150 : Xl=l28+INT(SF*X(l) +.5) :Y 
1=96-INT(Y(l)+.5) 
3160 : LINE(X0,Y0)-(Xl, Yl) ,PSET 
3170 : GOTO 3200 
3180 : LX=LC:RX=RC:BY=BC:TY=TC: 

REM - GET COVER BOUNDARIES 
3190 : GOSUB 200: REM - COVERIN 
G SUBROUTINE 
3200 : IF A$="" THEN 3220: REM 
- FINISHED THE SEQUENCE ? 
3210 : IP=FP:GOTO 3070: REM - F 

INAL PT. BECOMES NEW INTIAL PT. 
3220 NEXT I 
3230 POKE 65494,0 
3240 SOUND 150,2 
3250 A$=INKEY$:IF A$="" THEN 325 
0 
3260 CLS 
3270 INPUT "DRAW ANOTHER <Y>";A$ 
3280 IF A$< >"" AND AS<>"Y" THEN 
3320 
3290 PRINT:INPUT " ERASE SCREEN < 
Y>";A$ 
3300 IF A$< >"N" THEN PCLS 
3310 GOTO 2000 
3320 END 
3995 : 
3996 REM **** DATA **** 
3997 : 
3998 REM - NUMBER OF POINTS 
3999 : 
4000 DATA 10 
4007 : 
400 8 REM - POINT COORDINATES 
4009 : 
4010 DATA 40,0,20,35,-20,35, - 40, 
0,-20,-35,20,-35,45,5,45,-5,35,­
5,35,5 
40 97 : 
4098 REM - NUMBER OF DOT SEQUENC 
ES 
4099 : 
4100 DATA 7 
4107 : 
4108 REM - DOT SEQUENCES STORED 
AS STRINGS 
4109 : 
4110 DATA 01020304050601 
4120 DATA 01030501 
4130 DATA 02040602 
4140 DATA 0104 
4150 DATA 0205 
4160 DATA 0306 
4170 DATA 0708091007 

END 

,_ 

{I If[]~ 

(l • , J)c. 

Fig. 9. These cannons were drawn on the Color Graphics Printer by taking advantage ofsym­
metry. The data values were determinedfor the upper halfofthe cannon and placed in DA T A 
statements. The bottom halfofthe cannon is drawn by modifying the program to go through 
the data list a second time and negating all of they coordinates. Scaling was used to vmy the 
size of the cannons. 

In order to make the program run 
as fast as possible, I deviated from my 
practice of using a PLOT subroutine 
to draw line segments, and instead in­
corporated the LINE command. The 
main program starts at lines l<XA1­
l070, which read the data stored at 
lines 4(XX) and beyond. User input is 
obtained in lines 2CXX>-2310. Default 
values are included wherever appro­
priate. Clipping and covering are op­
tional. 

If you do not use clipping and your 
drawing exceeds the screen area, you 
get a function-call (Fq error when 
you try to draw to a point off the 
screen. It is possible to call points be­
low the screen, up to a certain limit, 
without getting an FC error. This pro­
gram uses a common speedup tech­
nique that is turned on in line 2330 and 
turned off in line 3230. (You might 
not want to include these lines until 
you have verified that the program has 
been correctly entered and is running 
properly.) 

Lines 3CXA1-3030 transform the co­
ordinates of every point and store the 
transformed coordinates in arrays 
T(O,N) (the x coordinates) and T(l,N) 
(they coordinates). N is the number of 
points. Each point is numbered in the 
same order as listed in the DAT A 
statements. The dot sequences are 
strings consisting of two-digit num­
bers identifying the corresponding 
point. For example, the string 
010412150801 denotes a figure drawn 
by connecting points in the following 
sequence: 1-4-12-15-8-1. 

Line 3050 reads the dot sequences 
one at a time. Lines 3060 and 3070 
strip the numbers of the first two 
points from the string and call them 
the initial point (IP) and the final point 
(FP) of the first line segment of that 
sequence. The subroutine in line 20 re­
turns the value of the first two char­
acters in the string as PN (point num­
ber) and strips those characters from 
the string in preparation for a subse­
quent call. 

Line 3080 stores the coordinates of 
the points numbered IP and FP at 
X(O),Y(O) and X(l),Y(l) respectively. 
If you want clipping, the window 
boundaries are set and the clipping 
subroutine called. If the resulting line 
segment is totally outside the window, 
the next line segment is processed (line 
3120). Otherwise, the program deter­
mines whether covering is desired (line 
3130). If so, the cover boundaries are 
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Got agreat newprogram 

upyour sleeve? 

If you write programs, we need each other. See your name up in bytes. 

We know that some great software is being developed between Every program needs professional documentation, packaging, 

the hours of midnight and 6:00 AM, in the silence of America's distribution, and promotion. That's our job. We'll transform 

homes. If you're one of those disk-driven writers, buttoning up your program into a polished, and successful software package. 

by day and hunkering down by night, take heart. Fame and 1/0 WARE is part of the team of computer experts 

fortune could be right around the corner. publishing the leading computer magazines in the 


country. Which means your program will have 
You
,
II hear. from ~s 

. 
ID 3~ days. . 

we'11 put a access to major national advertising, direct 
1/0 WARE is looking for in~ovatlve programs mail, and hundreds of retail outlets across 
for the home _and small. busine~ markets: the country. had • 
word processing, graphic arts, finance, cas 'ranr·e 1n
planning, home budgeting, "how-to", etc. . y 1 ~ So hit us w~th you~ best shot-today. 
Programs that will run on the Commodore ~ Because we re putting together a very 
64 (Disk or Tape); IBM PC and PC Jr. (Disk); strong line of software. Fast. And there's a your po et 

Apple II (Disk); TRS-80 I, 111, JV (Disk), t good chance you could be a i:iart of the 
and Color Computer (Disk or Tape). team. Jus! call Tom Cullity at our soft­
You'Jl receive our decision in 30 days. ware hotline, 603/924-9897, and let us 
If you have what we're looking for know what you have up your sleeve. 
we'll immediately send you an 
advance of at least $250. 

And that's just the beginning. 
1/0 WARE INC.PQ]1/0 WARE can give you the kind of 
Peterborough, NH 03458exposure (and royalties) you've been 

dreaming of. ware Attention: Tom Cullity 

The 110 WARE Professionals: 
Duane Manseau, Jim Eastman, Tom Cullity , 

"We're looking for great new software." 



Graphically Speaking__________________-, 

1020 : READ P(0,I) ,P(l,I): REM 

- READ COORDINATES 

1030 NEXT I 

10413 READ NS:DIM S$(NS) 

1050 FOR I=l TO NS 

1060 : READ S$(I): REM - READ D 

OT SEQUENCES 

1070 NEXT I 

1997 

1998 REM **** GET USER INPUT *** 

* 
1999 

2000 CLS:INPUT "DO YOU HANT CLIP 

PING <Y>";A$ 

2010 IF A$="N" THEN Fl=0:GOTO 21 

60 ELSE Fl=l 

2020 CLS:PRINT"INPUT WINDOW BOUN 

DARI ES" 

2030 PRINT:PRINT"THE DEFAULT WIN 

DOW IS THE ENTIRE" 

20 40 PRINT"SCREEN. DO YOU WANT 

THE DEFAULT" 

2050 INPUT "WINDOW <Y>";A$ 

2060 IF LEFT$ (A$,l)="N" THEN 208 

0 

2070 LS=-230:RS=230:BS=-230:TS=2 

30:GOTO 2120 

2080 PRINT:INPUT "LEFT SIDE";LS 

2090 PRINT: INPUT "RIGHT SIDE";RS 

2100 PRINT:INPUT "BOTTOM";BS 

2110 PRINT:INPUT"TOP";TS 

2120 PRINT: INPUT "DRAW WINDOW BO 

UNDARIES <Y>";A$:IF A$="N" THEN 

2160 

2130 LX=LS:RX=RS 

2140 BY=BS:TY=TS 

2150 GOSUB 30 

2160 CLS:INPUT "DO YOU WANT COVE 

RING <Y >";AS 

2170 IF A$="N" THEN F2=0:GOTO 22 

60 ELSE F2=1 

2180 PRINT:INPUT "LEFT SIDE";LC 

2190 PRINT:INPUT "RIGHT SIDE";RC 

2200 PRINT:INPUT "BOTTOM";BC 

2210 PRINT:INPUT "TOP";TC 

2220 PRINT: INPUT "DRAW COVER BOU 

NDARIES <Y> ";A$:IF A$="N" THEN 2 


Usting 2 continued 

Program Listing 2. You can use this pro­
gram, adapted from Listing I, for drawing 
two-dimensional objects on the Color 
Graphics Printer. 

10 PI=3.141592:GOSUBll:GOT01000: 
11 PRINTl-2,CHR$(18) :PRINTl-2,"A 
": PRINTl-2 ,CHR$ ( 18): PRINTl-2, "M2 
40,-240":PRINTl-2,"I" 
12 RETURN 
17 

18 REM - FIND NUMBER OF NEXT POI 

NT IN SEQUENCE 

19 : 

20 PN=VAL(LEFT$(A$,2)) :A$=RIGHT$ 

(A$,LEN(A$)-2) :RETURN 

27 : 

28 REM - DRAW WINDOW OR COVER BO 

UNDARIES 

29 : 

30 PRINT#-2, 11 M1';RX; 11 ,'';BY 


11
31 PRINT#-2,'1 D'1 ;RX;'',";TY; 11 
, ;LX 


; 
1', '';TY;", 1';LX;'', 11 ;BY;'','1 ;RX; 11 

, 
11 


;BY 
34 RETURN 
37 : 
38 REM - FIND STATUS OF POINT RE 
LATIVE TO BOUNDARIES 
3 9 : 

40 	 IF X(J) <LX THEN XC(J) =-1 ELSE 

IF X(J)>RX THEN XC(J)=l ELSE XC 
(J) =0 
41 IF Y(J) <B Y THEN YC(J)=-1 ELSE 

IF Y(J)>TY THEN YC(J)=l ELSE YC 
( J )=0 
42 RETURN 
47 : 

4 8 REM **** CLIPPING SUBROUTINE 

**** 
49 

50 FOR J=0 TO l:GOSUB 40:NEXT J 

55 FOR J=0 TO 1 

60 : IF XC(J ) =0 AND YC(J) =0 1'HE 

N 125 

6 5 : IP XC ( 0) *XC ( 1) =l OR YC ( 0) * 

YC (l) =l THEN F3=l : GOTO 13 5 

70 : IF XC(J) <> -1 THEN 85 


]()a 

75 : Y(J)=(Y(l)-Y(0))/(X(l)-X(0 
) ) *(LX-X(0)) +Y(0) 
80 : X(J)=LX:GOSUB 40:GOTO 60 

85 : IF XC(J) <> l THEN 100 

90 : Y(J)=(Y(l)-Y(0))/(X(l)-X(0 
) ) *(RX-X(0)) +Y(0) 
95 : X(J)=RX:GOSUB 40:GOTO 60 

100 : IF YC(J) <>-1 THEN 115 

105: X(J)=(X(l)-X(0))/(Y(l)-Y( 
0))*(BY-Y(0))+X(0) 
110 : Y(J)=BY:GOSUB 40: GOTO 60 

11 5 : X(J)=(X(l)-X(0))/(Y(l)-Y( 

0))*(TY-Y(0))+X(0) 

120 Y(J)=TY:GOSUB 40:GOTO 60 

125 NEXT J 

130 F3=1l 

135 RETURN 

197 

198 REM **** COVERING SUBROUTINE 

**** 

199 

200 Tl=X(0) :T2=Y(0) :T3 =X (l) :T4=Y 

( 1) 
205 GOSUB 50 

210 IF F3 <> 1 THEN 235 

215 X0=INT(Tl+.5) :Y0=INT(T2+.5) 

220 Xl=INT(T3+.5) :Yl=INT(T4+.5) 

225 GOTO 270 

235 IF X(0)=Tl AND Y(0) =T2 THEN 

255 

240 X0=INT(X(0) +.5) :Y0=INT(Y(0) + 

• 5) 
245 Xl=INT(Tl+.5) :Y l=INT(T2+.5) 
250 PRINTl-2,"M";X0;",";Y0:PRINT 
tt-2,"D'';Xl;",";Yl 
255 IF X(l)=T3 AND Y(l)=T4 THEN 

275 

260 X0=INT(T3+.5) :Y0=INT (T4+. 5) 

265 Xl=INT(X(l) +.5) :Yl=INT(Y(l) + 

• 5) 
270 PRINTl-2,"M";X0;",";Y0:PRINT 
#-2, 11 D'';Xl;'1

, 
1';Yl 

275 RETURN 
997 : 

998 REM **** READ DATA **** 

999 : 

1000 READ NP: DIM P(l,NP) ,T(l,NP) 

1010 FOR I=l TO NP 


TITLE 

DATE 
AUTHOR 

/Ob 

Fig. JO. Here are two examples from Program Listing 2. In Fig. IOa, covering was used to provide a clear area for drawing successively smaller im­
ages of the same design. Covering can also be used to provide space for text as in Fig. /Ob. 

.___ ______ _ _____________________ ____________________________1 
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of the h i II!It's a jungle out there, but the latest news 
on the Color Computer grapevine is that, above the swirling mists of 

confusion, more and more people are 

discovering the Rainbow.® 


Now in its third year, the Rainbow innovators as Bob Albrecht and Don In­
has become the standard by which all man , and games from top programmers 
other Color Computer magazines are like Chris Latham , Fred Scerbo and 
compared . And no wonder! The Rainbow John Fraysse. The Rainbow offers the 
towers above the crowd, now offering most in entertainment and education , 
more than 300 pages each month, home uses, technical details and hard­
including more than two dozen type-in ­ ware projects, tutorials, utilities, 
and-run program listings, a host of articles and graphics and special features like Rainbow 
in excess of 30 hardware and software product Scoreboard and our new CoCo Clubs section . 
reviews. For only $28 a year, you get the keys to all 

We lead the pack in Color Computer publica­ the secrets locked in your CoCo! 
tions and are devoted exclusively to the TRS-80® Are you searching through the jungle of 
Color, TDP-100 and Dragon-32. We made our claims and clamor? Climb above it all. Look up. 
climb to the top by continually offering the best Find the Rainbow. 
and the most by such well-known authors and ® Registered trademark of f-alsolt Inc 

® Registered uaoemark the Tandy Corp 
© 1983 the Rainbow 

the Rainbow 9529 U.S. Highway 42 
502/228-4492 P.O. Box 209 Subscripti ons to the RAINBOW are 

Prospect, Ky. 40059 $28 a yea r 1n th e Uni ted States 
Canadian and Mexican ra te YES! Sign me up for a year (12 issues) of the RAINBOW. U S. $35 . surlace ra te to other Name ____ ___________________ countri es US $65 . air rate ,:} 0 

Address ___ _ __________________ U.S.$100. All subscriptions -\OQ"-'0<:J<:J•Ea begin wi th the cuirent 0<.. CJ "" City ____________ State _ _ _ _ Zip.____ issue Please allow <?;-'I: !£, <$'r,'l,, 
up to 5·6 weeks ':>.::> "b<:j ~ 0 ' LJ Payment Enclosed 
for first copy '? 0..:fl. ~0 ,<:J

Charge D VISA D MasterCard D American Express ~~0«-0''b'·~FMy Account# _________ Interbank# (MC only) ___ _ 
Signature Card Expi ration Date ____ 



Graphically Speaking __________________, 


· 
representations of simple three-dimen­
sional objects. See you then. • 

Write Delmar Searls clo HOT 
CoCo, Pine St., Peterborough, NH 
03458. 

listing 2 continued 

260 
2230 LX=LC:RX=RC 
2240 BY=BC:TY=TC 
2250 GOSUB 30 
2260 CLS: INPUT "DEGREES ROTATION 

<0 >11 ;A 
22 70 A=PI*A/ 1 80 :CA=COS(A) :SA=SIN 
(A) 

Listing 2 continued 

lla llb 

Fig. 11. by slightly modifying Listing 2, you can draw contour maps. The hill at the upper-right ofFig. I la is shown enlarged in Fig. I lb. This re­
quired translation (to center the hill) and scaling. The data was calculated by hand (a boring task) which accounts for the relatively crude contour 
lines. 

Printer (see Program Listing 2) by re­
placing the LINE commands with the 
appropriate plotter commands. A 
LINE (XO,YO)-(Xl,Yl),PSET com­
mand can be replaced with PRINT 
#- 2, ''M'';XO;'' ,'';YO:PRINT#-2, 
"D";Xl;",";Yl. In addition, you 
must include a short setup routine for 
the plotter in order to get it into graph­
ics mode with the origin in the center 
of the paper. See Figs. 10 and 11 for 
some examples. 

Looking Ahead 

June's Graphically Speaking con­
siders "wire-frame" two-dimensional 

set and the covering subroutine is 
called (lines 3180 and 3190). Ifnot, the 
clipped line is drawn (lines 3140­
3HiO). 

Line 3200 checks to see if the cur­
rent dot sequence has been completed. 
If so, A$ will have been stripped until 
nothing remains and the program goes 
to the next dot sequence (line 3220). 
Otherwise, the current final point 
becomes the new initial point (line 
3210) and the number of the new final 
point is determined in line 3070 where 
the whole process repeats. The clip­
ping subroutine (lines 50-135) and the 
covering subroutine (lines 200-275) I 
discussed earlier. The subroutine at 
lines 40-42 is the classification sub­
routine. 

Some Final Comments 

There are a few idiosyncracies in 
Listing 1. The clipping and covering 
subroutines work on one line segment 
at a time. The only data sent to these 
subroutines are the coordinates of the 
two endpoints. Consequently, the rest 
of the program is arbitrary and reflects 
my attempt at a program that illus­
trates the concepts of clipping and 
covering. There is certainly a variety 
of ways to get the necessary data be­
sides using DATA statements. 

Also, you do not need to transform 
every vertex at once and store the re-

suits in an array. You can transform 
the vertices as needed before calling 
the subroutines, and you can store the 
dot sequences as regular data, separat­
ed by commas, instead of strings of 
two-digit numbers. 

You might use symmetry to reduce 
the number of vertices specified in the 
data. For example, if an object has 
symmetry about the x axis (see Fig. 9), 
you need only specify those points on 
or above the x axis. You can modify 
the program to loop through the 
drawing routine twice, taking the 
negative of each y coordinate on the 
second pass. This draws the lower half 
of the object without requiring addi­
tional data. 

Several books dealing with comput­
er graphics contain the algorithm pre­
sented here. It is simple and the result­
ing subroutine is short. Because it 
relies solely on the endpoint classifica­
tions to perform its task, it is also 
slow. An algorithm that takes into ac­
count both endpoint classification and 
line-segment classification (depending 
primarily on the slope of the line) can 
run 25 to 30 percent faster. The 
subroutine, however, is a little longer 
and the logic less obvious. Perhaps I'll 
consider such an alternative clipping 
subroutine in a future column. 

You can modify Listing 1 to work 
on the Radio Shack Color Graphics 
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Graphically Speaking 
Listing 2 continued 

2280 PRINT: INPUT "HORIZONTAL TRA 
NSLATION <0 >" ;XT 
2290 PRINT:INPUT "VERTICAL TRANS 
LATION <0>";YT 
2300 PRINT: INPUT "SCALE FACTOR, 
X-AXIS <l>";XS: IF XS•0 THEN XS•l 
2310 PRINT:INPUT " SCALE FACTOR, 
Y-AXIS <l >" ;YS:IF YS•0 THEN YS•l 
2995 : 
2996 REM **** DRAW FIGURE **** 
2997 : 
2998 REM - TRANSFORM POINT COORD 
INATES 
2999 : 
3000 FOR I•l TO NP 
3010: T(0 ,I)•(( P(0 ,I )*CA-P(l ,I 
) *SA) +xT) *XS 
3020 : T(l,I) •( (P(l,I) *CA+P(0,I 
) *SA) +YT) *YS 
3030 NEXT I 
3037 : 
3038 REM - MAIN DRAWING LOOP 
303 9 : 
3040 FOR I•l TO NS 
3050 : A$•S$(I) 
3060 : GOSUB20:IP•PN: REM - # 0 
F FIRST POINT IN CURRENT LINE 
3070 : GOSUB20:FP•PN: REM - # 0 
F SECOND POINT 
3080 : X(0)•T(0 ,IP) :X(l)•T(0, FP 
) : Y(0 )•T(l,IP) :Y(l)•T(l,FP) 
3090 : IF Fl•0 THEN 3130 : REM ­

CLIPPING IN EFFECT ? 
3100 : LX•LS:RX•RS:BY•BS:TY•TS: 

REM - GET WINDOW BOUNDARIES 
3110 : GOSUB 50: REM - CLIPPING 

SUBROUTINE 
3120 : IF F3•1 THEN 3200: REM ­

WHOLE LI NE OUTS IDE WINDOW ? 
3130 : IF F2•1 THEN 3180: REM ­

COVERING IN EFFECT ? 
3140 : X0•INT(X(0)+ . 5) :Y0•INT(Y 
( 0) +. 5) 
3150 : Xl•INT(X(l) +.5) :Y l•INT(Y 
( 1) +. 5) 
3160 : PRINT#-2,"M";X0;",";Y0:P 
RINT#-2,''D 1';Xl;'1 

, 
1';Yl 

3170 : GOTO 3200 
31 80 : LX• LC:RX•RC:BY•BC:TY•TC: 

REM - GET COVER BOUNDARIES 
3190 : GOSUB 200: REM - COVERIN 
G SUBROUTINE 
3200 : IF A$•"" THEN 3220: REM 
- FINISHED THE SEQUENCE ? 
3210 IP•FP:GOTO 3070: REM - F 
INAL PT. BECOMES NEW INTIAL PT. 
3220 NEXT I 
3240 SOUND 150,2 
3250 A$•INKEY$ :IF A$•" " THEN 32 5 
0 
3270 INPUT "DRAW ANOTHER <Y>" ;A$ 
3280 IF A$<> "" AND A$<> " Y" THEN 
3320 
33 1 0 GOTO 2000 
3320 PRINT#-2, " A":END 
3995 
3996 REM **** DATA **** 
3997 : 
3998 REM - NUMBER OF POINTS 
4000 DATA 10 
4007 : 
4008 REM - PO I NT COORDINATES 
4010 DATA 40,0,20,35,-20,35,-40, 
0 ,- 20 ,-3 5 , 20 , -35 ,4 5 , 5 ,4 5, - 5,35 , ­
5;3s , 5 
4097 : 
4098 REH - NUMBER OF DOT SEQUENC 
ES 
4100 DATA 7 
4107 : 
4108 REM - DOT SEQUENCES STORED 
AS STRINGS 
4110 DATA 01020304050601 
4120 DATA 01030501 
4130 DATA 02040602 
4140 DATA 0104 

41 50 DATA 0205 

4160 DATA 0306 

4170 DATA 0708091007 


END 

THUNDERSOFT 
The finest in software & hardware for the TRS-80 

Color Computer, TDP100, C-10 & Dragon 

CONIX OS·9 
Advanced Unix type Disk Operating System with Multi-level filing 

system that allows for user creation of index directories for special 
types or file classifications. CONIX OS-9 is a Multi-User, Multi-Task­
ing OS that allows the 32/64K Coco and Coco 2 access from more 
than a single terminal and possesses the powerful programming 
ability to allow each user to relegate the running of a program or 
other processes to the "background" while writing &editing another 
program in the "foreground". CONIX allows multiple 1/0 functions 
for device independence. Using CONIX OS-9 is as easy for the begin­
ner using LEARN COS-9* and on-line MANUAL access to master as 
it is for the experienced "hacker". Editor and assembler included. 
Ba:?ic CON IX OS-9 package with manuals ..................$79.99 

SOFTWARE: 
Utilities and Practical Applications: COAUpl .............. ("Interactive with 
MNE + (editor/assembler) monitor with R.S DOS, JOOS to make any of above 
text search, insert & merge routines, compatible with NON-CONIX SYSTEMS) 
debugger and more. One of the most .. . .. ... . ........... ....... ... $69.95 
powerful ML programming tools on the 
market! Disk or cassette .... ..... $29.00 MULTIX .. .. .. . Conix upgrade to network 
T-Link MUBASIC Linkage ....... .. $39.00 or BBS .. .. ........ ..... ... ... .$72.50 
MNE-(disassembier, re-compiles Source 
Code as well as object code) .... .. $29.00 *CONIX OS-9 NETWORK (includes CONIX 
T-SEARCH (program debugging system OS-9, C-C, FORTRAN, LEARN, MULTIX) a 
for high level languages, BASIC, Pascal BBS, lnterOffice Network or both .. $229.99 
Fortran, etc.) .. ......... . ... .... $15.00 (Introductory price!!) 


SUPERTEXT-09 Word Processing System * "CONIX OS-9 requires 1 disk. A 2 disk 

Complete word & text processor with system or larger is needed for MUL TIX and 

manuscript preparation commands to to allow LEARN and other programs si­

handle different document formats from multaneously. Other programs are avail­

abstract to Novel. Different size type fonts able in cassette as well as disk format. 

and editing functions. Specify cassette or 

Disk ... ...... . .. . .. ....... . .. . $29.00 

T-EDIAM (editor, assembler for Coco, 
 CONIX OS·9
C-10, Dragon avail.) ..... ..... ..... $9.50 

ThunderBUG ..... . .. assembly language 
LEARN OS-9 .... (*requires CONIX) $39.50 monitor ... . ... .... .... .. ... .... $9.50 
CPascal .. . ... ... .. (reqs. CONIX) $81 .99 MINITOR ... .. ... .. ... . .. (mini-monitor 
C Compiler . . .... .. .. ...... . .... $99.99 for the C-10 & 4K systems. Also works well 
Basic 09 ..... .. .... ......... .. . $99.99 with larger systems as a simple monitor, 
C-PAK (allows Merging RS DOS Files debugger) .. ..... .. .. ....... .. ... $9.50 
w/OS-9 .......... .... .......... $59.99 

Memory upgrade kits up to 64K . . ...... . 
.. ... .... . ... . .... . ..... $12.50-$49.00 

GAMES: 
WAR GAMES-must use diplomacy, foreign policy, aid, break codes, plan and execute 
war strategies, etc. . . . ..... .. ....... . .. . ... ............. .. . . . .. .. . . . .. . . $49.00 
Casino Pak I (slot machine, blackjack, poker games, keno and others) ..... ....... $15.00 
Camelot (a better Kings & Castles) ... ..................... . ................$19.00 
NORAD I (defend North America from missile, bomber attacks) ... . .. .... . ......$19.00 
The Mazing Maze ... ... . .... . .. ... .. ................................. ...$19.00 
Cosmos Attack .... . .... . ....... . .......... .. ..........................$15.00 
ADD $10.00 for disk version. 

THUNDERSOFT 
Box 300/Route 8 Still to come-language compiler 

Cottage San Rd. and interpreters 

Silver City, NM 88061 
(505) 388-5345 ...-238 

Call for catalog for more Home, 
Business and game software 

.,-See List of Advertisers on page 130 HOT CoCo April 1984 141 
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_________PRODUCT NEWS"------, 

edited by Cynthia Smith 

The information used in the 
Product News section is sup­
plied through manufacturers' 
press releases. HOT CoCo has 
not tested or reviewed these 
products and cannot guarantee 
any manufacturer's claim . 

CoCo Pottery 
For Color Computer users who 

happen to be potters, Color-Glaze 
II is a program that handles the 
mathematics involved in calculat­
ing the composition of ceramic 
glazes. The program enables you 
to do things like substituting ingre­
dients in a glaze recipe while keep­
ing the overall chemical composi­
tion the same so temperature 
range and surface characteristics 
do not change. 

Written in Basic, the program 
can be backed up freely, and is 
easy to use with self-prompting di­
alog that contains all necessar1 in­
formation in its Data section. 

Color-Glaze II comes on 32K 
cassette with optional use of a 
printer, and sells for $15 . Program 
listings are available for $10 from 
Color Glaze, 4233 North 8th St., 
Kalamazoo, MI 49009. 

Reader Service v 570 

First Edition 
The recently published Micro­

computer Software Directory con­
tains software for the commercial, 
industrial, administrative, and edu­
cational environment and is aimed 
at both the current computer user, 
and those looking for software so­
lutions before they buy their com­
puters. 

The directory emphasizes the 
major, original, and specialized 
packages including detailed de­
scriptions of over 3,600 packages 
and 1,000 suppliers. 

Products are easy to locate since 
the directory is broken down into 
100 functional categories, with 
each listing indexed in five ways: 
by software function, hardware, 
name, industry, and vendor. There 
is also a special matrix that helps 
the user match operating systems 
to hardware. 

The directory is available on a 

15 day, money-back trial, and can 
be ordered by writing or phoning 
Computing Publications Inc., 
Princeton-Forrestal Center, 101 
College Road East, Princeton, NJ 
08540. 609-452-8()1)(). 

Reader Service v 567 

Mobile 
Computer Station 

The EC 10 is a new mobile com­
puter table with a 6-foot work 
surface adjustable to different 
heights, and an adjustable, slotted 
top shelf to hold a television moni­
tor or other equipment. 

The table includes a three-outlet 
electrical unit with a 20-foot, 
three-wire cord and grounded 
plug. A cord organizer/ modesty 
panel keeps loose connectors and 

electrical cords out of the way. It 
moves on 4-inch casters, two with 
locking brakes. The ECIO has 
heavy gauge steel construction and 
a high-impact baked enamel finish 
in putty beige. 

Optional accessories for the ta­
ble include an equipment lock and 
a mini-printer stand with paper 
guides. 

For more information, call or 
write Bretford Manufacturing 
Inc., 9715 Soreng Ave., Schiller 
Park, IL 60I76. 312-678-2545 . 

Reader Service v 566 

Potential Picasso? 
Now you can paint virtually any 

shape created with the Basic 
LINE, CIRCLE, and DRAW 
commands using Ultrapaint, a 
machine-language paint utility de­

signed for use \vith · PMODE4 
graphics. 

With Ultrapaint you can select 
colors from blue, white, and red, 
as well as textured colors such as 
violet, orange, brown, yellow, and 
green. You can see all these colors 
and more at the same time on any 
hi-res screen. 

You can use Ultrapaint with 
both Basic and Assembly-lan­
guage programs, and it allows hi­
res multicolor, re.al-time graphics 
in Basic since it operates at 150 
times the speed of Basie's PAINT 
command. It requires only 430 
bytes of memory. 

Ultrapaint is available on cas­
sette (transferrable to disk), for 
16K, 32K, and 64K CoCos with 
Extended Color Basic or Disk Ba­
sic. It includes a Basic tutorial/ dis­
play program, all for $9.95 plus 
$1 .50 for shipping, from Spectac­
ular Software, P .O. Box 363, 
Mansfield Center, CT 06250. 

Reader Service v 565 

Screen Machine 

Plus 


Rainbow Screen Machine is the 
improved version of the Rainbow­
Writer screen enhancer. It features 
machine-language extension of 
Basic that loads on top of 16K, 
32K, or 64K machines to enable 
mixture of hi-res graphics and 
text. 

The user-definable, 224 charac­
ter set features lowercase de­
scenders, Greek characters, cars, 
tanks, and planes, and interfaces 
with all keys, commands, and 
PMODEs. Two character sets au­
tomatically switch for sharp letter­
ing featuring underline, sub- and 
superscript, reverse video, top and 
bottom scroll-protect, double 
width, colored characters in 
PMODE4, and help screen. 

Rainbow Screen Machine in­
cludes a demo program, character­
generator program, and manual. 
16K Extended Basic is required, 
32K is recommended. Price is 
$29.95 for cassette and $32.95 for 
disk . 

Super Screen Machine from 
Rainbow Connection Software 
has all the features of Screen Ma­
chine plus variable smooth scroll, The ECJO Mobile Computer Station 
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Wire A way cable storage from Networx 

variable volume key click, and 
EDT ASM + command for com­
patibility with Radio Shack edi­
tor/assembler cartridge. 

You also find Superpatch + 
command for compatibility with 
disk EDTASM, true break-key 
disable and recognition, 10 user­
definable commands to activate 
your drivers or subroutine, and 
Dynamic Screen Dump command 
for use with Custom Software En­
gineering's Graphics Screen Print 
program for printer "snapshots" 
of your screen during program ex­
ecution . 

Super Screen Machine sells for 
$44.95, cassette and $47.95, disk . 
Contact Rainbow Connection 
Software, 3514 6th Place NW, 
Suite D, Rochester, MN 55901. 
507-288-4424. 
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New OS-9 

Compiler 


Lloyd 110 has recently released 
K-Basic Basic Language Compiler 
Level I for OS-9 or FLEX. K-Ba­
sic is a Basic to machine-language 
compiler that supports sequential 
files, floating point, three sizes of 
integers, and string variables and 
arrays. 

This one-pass compiler gener­
ates Assembly-language source­
code statements that can be 
defined by the user for any CPU 
supported by the CRASMB cross-

assembler series. It comes with the 
6809 run-time package and OSM 
assembler. Conditional assembly 
is used to reduce the size of the run 
time package. 

Assembly-language source code 
can be imbedded within the Basic 
program for inclusion in the com­
piler output. 

K-Basic sells for $199 from 
Lloyd 110 6809 Computer Soft­
ware, 19535 N.E. Gilsan, Port­
land, OR 97230. 503-666-1097. 
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Tidy Up 

With Networx 


The Wire Away storage unit 
helps you organize your work area 
and prevents damages that can be 
caused by loose cable. This is a 
hand-size unit that holds up to 
four 18-gauge power cords, or 14 
feet of excess wire. Its snap-on lid 
conceals the cord and you can at­
tach the whole unit to the under­
side of a table or desk. 

Wire Away sells for $12.95. 
Also from Networx is The Wire 

Tree, a four-outlet filtered power 
source engineered for protection 
against voltage surges, spikes, and 
RF!. It is UL listed and organizes 
the 9-foot power cord and four pe­
ripheral cords. The Wire Tree is 
protected by an 8-amp fuse and 
covered by a one-year warranty. It 
sells for $69.95. 

For more information on both 

products, contact Networx, 203 
Harrison Place, Brooklyn, NY 
11 237. 212-821-7555. 
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New Games 

From Mark Data 


Mark Data has announced four 
new games for the Color Comput­
er. They combine high-res graph­
ics and machine-language speed 
with elements of text adventure 
games, and do not require a disk 
system. 
• Calixto Island is a puzzle with 
an occasional twist of humor. 
You'll visit a secret laboratory, a 
Mayan pyramid, and you'll meet 
crazy Trader Jack. 
• Black Sanctum lets you encoun­
ter the forces of black magic as 
you roam around an 18th century 
monastery. Watch out for the 
black-hooded figures. 
•In Sea Quest get your shark re­
pellant and scuba tanks ready to 
search for treasures. You'll run in­
to a pirate, a mermaid , and hungry 
sharks in this adventure. 

All three games are available on 
32K cassette for $24.95 each, and 
32K disk for $27 .95 each. 

Also from Mark Data comes 
Time Fighter, a new arcade-action 
game for 16K CoCos. Pilot your 
MD-64 fighter through a hazard: 
ous time tunnel. Your mission is to 
destroy the Time· Guardian who 

threatens the natural order of the 
universe. 

Time Fighter requires joysticks 
and is available on l 6K cassette for 
$24.95, and 32K disk for $27.95. 

Contact your favorite dealer 
or order from Mark Data Prod­
ucts, 24001 Alicia Parkway, tr2IJ7, 
Mission Viejo, CA 92691. 714­
768-1551. 
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New For 

OS-9 Users 


•The new OS-9 Utility Com­
mand Toolbox is designed for 
those who do file manipulation. 
The package is a collection of 12 
OS-9 command programs, most 
of which are useful as filters using 
the OS-9 pipeline facilities . The tr 
program transliterates all occur­
rences of text patterns within a file 
to a specified substitution pattern 
and prints matching lines. Count 
counts words, lines, or characters 
within a text file, and d is an un­
formatted directory listing with 
wild-card matching. 

Expand and Compress charac­
ter compression and decompres­
sion utilities can reduce the size of 
text files. Split breaks a file into 
smaller files, Space indents lines 
and spaces lines in a text file , and 
Xmode alters terminal port opera­
tional mode. 
•Entertainment Pack I is a collec-

The Networx Wire Tree 
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tion of programs written in Ba­
sic-09 for the OS-9 operating 
system. It consists of games and 
programs that are both entertain­
ing and educational, and they all 
include complete Basic-09 source 
files that can be run on standard 
alphanumeric or graphics termi­
nals. 
•The RMA (Relocatable Macro 
Assembler and Linkage Editor) is 
designed to process both manually 
written and compiler-generated 
As.5embly-language programs. Sec­
tions of these programs can be 
independently assembled to relocat­
able object files. The linkage editor 
takes any number of relocatable 
object files or library sections, 
and combines them into a single 
executable OS-9 program. The 
linker can optionally generate a 
detailed load-map listing. 

RMA has facilities for genera­
tion of position-independent and 
reentrant programs. The macro 
facility permits commonly used in­
struction sequences to be defined 
once and used within the progran1 
as often as desired with automatic 
parameter substitution. Condi­
tional assembly functions permit 
only specified sections of the pro­
gram to be assembled. This can be 
used to produce various custom­
ized versions of a program for sin­
gle master source file . 

For further infom1ation on all 
these products, contact Microware 
Systems Corporation, 5835 
Grande Ave., Box 4865, Des 
Moines, IA 50304. 515-279-8844. 
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Decisions Decisions! 
Have you ever wished for wis­

dom when faced with inlportant 
life decisions? Armadillo Interna­
tional Software proposes an an­
swer in the Decision Maker pro­
gram. It helps you decide a course 
of action by asking questions and 
weighing your responses. House­
wives and corporation presidents 
will benefit equally from this 
method of organizing your 
thoughts. 

Decision Maker sells for $24.95 
(cassette) plus $2.50 shipping, and 
requires 32K Extended Basic. 
Contact Armadillo International 
Software, P .O . Box 7661, Austin, 
TX 78712. 
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Moonshot 
Number-Kruncher 

Moonshot Acres Software has a 
program that works with any 
financial program to give you 
on-screen calculations. Number­
.Kruncher adds, subtracts, multi­

plies, and divides, plus has a 
memory and does chain calcula­
tions on a portion of your screen 
while you run the main program. 

Adding Number-Kruncher to 
your financial programs lets you 
number-crunch without a hand­
held calculator, allowing you to do 
checking, banking, tax calcula­
tions, budgeting, investments, and 
record keeping more efficiently. 

Available on cassette for 16K 
Extended Basic, Number-Krunch­
er sells for $7.95 from Moonshot 
Acres Software, Route 1, Box 423, 
Rockfield, KY 42274. 
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Beat Buyer 

Befuddlement 


Computers For Everybody 1984 
Buyer's Guide is a single source 
for up-to-date information on mi­
crocomputers. The book describes 
in detail 143 computer models for 
the quality of keyboard design to 
the type of software available for 
them. It includes a color section 
with photos that show the comput­
ers' features, and in formation on 
what you can expect in terms of re­
pairs, service, and support for 
each computer model reviewed. 

The authors discuss the 12 
Greatest Computer Lies and what 
you can do about them . 

This Buyer's Guide is 300 pages 
long and sells for $19.95. Contact 
Dilithium Press, 8285 SW Ninl­
bus, Suite 151 , Beaverton, OR 
97005. 800-547-1842. 
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Printer 

Price Drops 


The Alphacom 42 universal 
printer has been reduced in price 
to $99.95 including an interface 
cable. Connect Alphacom 42 to 
any popular computer by plugging 
the appropriate interface cable in­
to the printer's cartridge-like slot. 

This 40-column printer com­
bines a single-chip microprocessor 
and a proven Olivetti print mecha­
nism using advanced thermal tech­
nology . The unit is packaged in a 
lightweight, inlpact-resistant plas­
tic housing that covers the paper 
roll. It operates at two lines a sec­
ond, and features bit-mapped 
graphics. 

Alphacom 42 features upper­
and lowercase letters and word 
wraparound, and recognizes 
standard ASCII control codes for 
changing the pnntmg mode. 
Codes include carriage return, line 
feed , right-j ustification, form 
feed, graphics control, and multi­
line feed. Use with a Coco requires 
a serial-to-parallel converter. 
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Help for the computer consumer from Dilithium Press 

The printer can be purchased 
separately at a suggested retail 
price of $79.95, with interface 
cables available at $20 each. Con­
tact the Consumer Sales Depart­
ment , Alphacom Inc., 2323 South 
Bascom Ave., Campbell, CA 
95008. 408-559-8000 . 
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Conix OS-9 
Conix OS-9 is an advanced 

UNIX-type disk operating system 
for the 32K or 64K Color Comput­
er, or Color Computer 2. It is a 
multiuser, multitasking system that 
allows at least two-temlinal access, 
and up to an entire network of of­
fice users . 

Conix OS-9 provides a host 
language as well as two versions of 
Basic, and comes with full docu­
mentation and programming 
manuals. 

As enhancements are made on 
the system, Thundersoft will keep 
users updated and provide support 
services. Conix is packaged with a 
back-up disk and a working disk , 
and Thundersoft will replace both 
if damaged. This and other support 
services are detailed in the system 
literature. 

The Conix OS-9 DOS package 
will be priced at $99.99 during an 
introductory period, and the full 
network system is priced at $299. 

Contact Thundersoft Software, 
Route 8, Box 300, Cottage San 
Road, Silver City, NM 88061. 
505-388-6345 . 
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Scan-Out 
Scan-Out is the latest in periph­

eral switching with a built-in RS­
232C analyzer. This unit can 
switch any of your CoCo peripher­
als to another Coco peripheral 
(modem, printer, or plotter) with­
out disconnecting any of the line 
plugs. Scan-Out is designed for 
any Color Computer including the 
MC-10, and is compatible with 
any type of software. 

It also monitors ingoing and 
outgoing data (tx, rx). In case of a 
malfunction , Scan-Out is helpful in 
troubleshooting hardware problems. 

Scan-Out comes assembled in a 
sturdy plastic enclosure with three 
line cords included . National Re­
search Group Inc. offers a one­
year warranty on parts and labor. 
The unit sells for $24.95 plus $2 
for shipping (Florida residents add 
5 percent sales tax) . COD orders 
are welcomed. Contact National 
Research Group Inc., 11580 Oak­
hurst Road, Largo, FL 33544. 
813-595-2853 . 
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Selling HOT CoCo will make 

money for you. Consider the fac ts: 

Fact 1: Selling HOT CoCo in­

creases store traffic-our dealers 

tell us that HOT CoCo is one 

of the hottest-selling computer 

magazines on the newsstands. 

Fact 2: There is a direct correlation be­

tween store traffic and sales-increase the num­

ber of people coming through your door and you'll increase 

sales. 

Fact 3: Fact 1 + Fact 2 = INCREASED SALES, which 

means more money for you. And that's a fact. 


For information on selling HOT CoCo, call 800-343-0728 

(In N.H. call 924-9471) and speak with Ginnie Boudrieau, 

our bulk sales manager . Or write to her at HOT CoCo, 80 

Pine Street, Peterborough, NH 03458. 


80 Pine Street -- ,-----..,.-., c c I . \· . Peterborough, NH 03458

)~ . l , \ 0 0_	 800-343-0728 

MOVING? 

Let us know 8 weeks in advance so that you won ' t miss a single 
issue of HOT CoCo. 
Attach old label where indicated and print new address in 
space provided . Also include your mailing label whenever you 
write concerning your subscription. It helps us serve you 
promptly. 

Subscription Department 

"OJ COCO@l PO Box 975 
Farmingdale, N.Y. 11737 

O Extend my subscription one additional year for only $24.97. 
O Payment enclosed D Bill me 
Canada and Mexico $27.9711 year only US Funds drawn on US bank. Foreign surface 
$44.9711 year only US Funds drawn on US ba nk. 

•T his price voids all previous offers 

If you have no la bel ha ndy. priri t OLD addre~ here. 

Name 

Address 
....) _______ State _ ___,.,ip____ _t.tJ 	 City
a:) 
-..:: 
....) 	 print new address here: 
><..... Name t.:.. 
t.:.. 
-..:: 	 Address 

City _______ State _ __~iP·-----

HotCoCo P.O. Box 9i5 Farmin~dull', NY 11131 

vSee Lis t of Advertisers on page 130 

COMPUTIZE INC. PRESENTS... 

The BEST in Coco Utilities 

"SPIT·N·IMAGE" (CJ 

M/L DISK BACKUP UTILITY 
Tired of spending all those$$$$ for that Disk Software that you can use 
and not Backup???? Then "SPIT-N-IMAGE " is for you . Creates a Mirror 
Image of Most popular Diskettes which do not respond to normal Backup 
functions. "S PIT-N-IMAGE" also initializes and Backs-up standard 
Di skettes in one pass. 

Requires 32k CC and 1 or 2 Disk Drives 

Cassette $24.95 - Diskette $29.25 

"TAPE·N·IMAGE" (CJ 

M/L CASSETIE BACKUP UTILITY 
Frustrated at not being able to Backup your valuable Cassette Based 
Soft ware???Then "TAPE-N-IMAGE" is for you. It creates a Mirror Image 
of Most popular Cassette Software -M /L, Basic and Data - that do not 
res pond to normal Backup functions. 

Requires 16k or 32k CC 
$9.95 

"COMPSORT" (CJ 
A Machine Language Sort for quickly sorting single dimensioned Basic 
String Arrays COMPSORT is written in Position Independent Code. 
takes 142 bytes of storage, and is callable from Basic. 

Idea l for mailing lists, database, etc. 

Requires 16K Extended CC 
Cassette $9.95 

"BARMASTER" (CJ 
PROFESSIONAL BARTENDERS GUIDE 

· Menu Driven' · over 180 Listings' • Easy to add your favorites' 
• Print to 3X5 Index cards for easy reference' · Access drink by name 
or liquor content' · utilizes computizes "Fast Access Record Retrieval" 
(a ny record in just two reads') 

Requires 32K CC and 1 Drive 
Disk Only $19.95 

"T. T. U." (C) 
TRIPLE TRANSFER UTILITY 

1. Transfer contents of most Disks to Tape! 
2. Transfer contents of most Tapes to Disk! 
3. For those cassette based programs that conflict with Disk Operating 

System - will automatically relocate! 
· copies ASCII , Basic, & M/L. 

ALL CONTAINED IN 1 MENU DRIVEN PROGRAMll! 

REQUIRES 32K CC EXT. 
CAS SETTE $19.95 DISKETTE $24.95 

Check or M.O. 
COMPUTIZE IN C. 
P.O. BOX 207 
LANGHORNE, PA 19047 

'Z:i [1~)] 
Add $2.00 Shipping 

PA Res. add 6% sales tax 

215 -946- 7260 
WANTED 

UTILITY PROGRAM AUTHORS 

WE PAY TOP$$$$ - DROP US A NOTE' v1 8 1 
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GIMIX HAS THE 6809 SYSTEM TO SUIT YOUR NEEDS 

HARDWARE SOFTWARE 

All systems feature the GIMIX CLASSY CHASSIS; with a ferro-resonant constant All OS-9/FLEX systems allow you to software select either operating system. 
voltage power supply, gold plated bus connectors, and plenty of capacity for futu re Also included is the GMXBUG monitor and , in systems with 128K or more of RAM, 
expansion . GMX-VDISK for FLEX. 

Static RAM and double-density DMA floppy disk controllers are used exclusively in all All GIMIX OS-9 systems include Microware's Editor, Assembler, Debugger, Baslc09, 
systems. and Runb; and the GMX versions of RMS and DO for OS-9. 

All systems are guaranteed for 2 MHz operation and include complete hardware and All GIMIX versions of OS-9 can read and write RS color computer format OS-9 disks, 
software documentation, necessary cables, filler plates , etc. as well as the Microware/GIMIX standard format. 

Systems are assembled using burned-in and tested boards, and all disk drives are New and exclusive with OS-9 GMX Ill systems is the GMX OS-9 Support ROM, a 
tested and aligned by GIMIX. monitor for OS-9 that includes memory diagnostics and allows the system to boot directly 

You can add additional components to any system when ordering, or expand it in the from either hard disk or floppy. 
future by adding RAM, 1/0, etc. A wide variety of languages and other software is available for use with either OS-9 or 

GIMIX lets you choose from awide variety of options to customize your system to your FLEX. 
needs. 

OS-9 GMX Ill/FLEX SYSTEMS (#79) OS-9 GMX I I FLEX SYSTEMS #49 Want to expand your system to a 
The #79 super system now includes (in addition to the above) : the GMX The #49 systems include 64KB static RAM, #05 CPU, #43 2 port serial megabyte of Static RAM and 15 users? 

6809 CPU Ill, a 256K CMOS Static RAM Board (#72), and a 3-port In­ board . Simply add additional memory and 1/0 boards. Your GIMIX system can 
telligent Serial 1/0 Processor (#11). grow with your needs . Contact us for a complete list of available boards andwith dual 40 track DSDD drives .... . . . ... . ..... .. . . ...... $3998.49 

The GMX 6809 CPU Ill can pertonn high-speed OMA transfers from options .with dual 80 track DSDD drives .. .. . . .. . ... . . ...... . .. .. .$4198.49 
memory to memory and uses memory attributes and illegal instruction trap­ with #BB dual 8" DSDD drive system . .. . ..... . ... . ....... $5698.49 #72 256KB CMOS STATIC RAM board

ping to protect the system and users from program crashes . If a user pro­ with #90 19MB Winchester subsystem and one 80 track . . .. .. .$6898.49 with battery back up ........... . .. .. ..... ... ........ $1898.72 

gram crashes, only that user is affected ; other users are unaware of the #64 64KB CMOS STATIC RAM board 
problem. with battery back up ............ .. . .. . . ......•.•..... $528.64 


The 3-Port Intelligent Serial 1/0 Board (#11) significantly reduces system OS-9 GMX II I FLEX SYSTEMS #39 #67 64KB STATIC RAM board .... . ...... . . .. ...... .. .... $478.67 

overhead by handling routine 1/0 functions; freeing the host CPU for run­ The 139 systems include 128KB static RAM , #05 CPU , #43 2 port serial #11 3 port intelligent serial 1/0 board . .. . . .. . ... . .. . • .. . . . . $498.11 

ning user programs. This improves overall system pertormance and allows board. #43 2 port serial 1/ 0 board ..... .... . .. . .. . . ....•..... . .. $128.43 

user terminals to be run at up to 19.2K baud . #42 2 port parallel 1/ 0 board ............ .. ...... .. .•...... $88.42


with dual 40 track DSDD drives . . . . .. .. ............• •... .$449B.39 
 #95 cable sets ( 1 needed per port) , specify board ..... . ........ $24.95
with dual 40 track DSDD drives ... . . . . .. ..... .. ......... .$5998.79 
 with dual 80 track DSDD drives .......... ... . . .. . ....•... $4698.39 

with dual 80 track DSDD drives ............ . ... ..... .' . ... $6198.79 
 with #88 dual 8" DSDD drive system .................... .$6198.39 
with #88 dual 8" DSDD drive system .... . ...... . . . .. . . . .. $7698.79 with #90 19MB Winchester subsystem and one 80 track . ... . .. $7398.39 
 TRADE UP YOUR CoCo!with #90 19MB Winchester subsystem and one 80 track . . .. . .. $8898.79 
with a47MB Winchester subsystem and one 80 track ....... $10,898.79 GIMIX will allow you up to $1100.00 credit toward the purchaseGIMIX DOES NOT GUARANTEE PERFORMANCE OF ANY GIMIX SYSTEMS, 

of any GIMIX system when you trade-in your working Color Com­with a 47MB plus a 6MB removable pack Winchester BOARDS OR SOFTWARE WHEN USED WITH OTHER MANUFACTURERS 
puter, peripherals , and original software. The trade-in value issubsystem and one 80 track drive ......... . .. . . . ..... $12,398.79 
 PRODUCT. 
limited to 110% of the RADIO SHACl(TM list price at the time your 
order is placed. You pay the freight. This offer is good only in theEXPORT MODELS: ADD $30 FOR 50Hz. POWER SUPPLIES.TO ORDER BY MAIL: SEND CHECK OR MONEY ORDER OR USE YOUR VISA OR Continental U.S.; is limited to the first 100 orders; and expires onMASTER CHARGE. Please allow 3 weeks for personal checks to clear. U.S . orders add GIMIX, Inc. reserves the right to change pricing , terms, and products 9/30/84. Only one trade-in per customer. 

specifications at any time without further notice. 
$5 handling if order is under $200.00. Foreign orders add $10 handling if order is 
under $200.00. Foreign orders over $200.00 will be shipped via Emery Air Freight 
COLLECT, and we will charge no handling. All orders must be prepaid in U.S. funds. ALL PRICES ARE F.O.B. CHICAGO
Please note that foreign checks have been taking about 8 weeks for collection so we 
would advise wiring money, or checks drawn on a bank account in the U.S. Our bank 

Contact GIMIX for price and availability of UniFLEX and UniFLEX GMXlllis the Continental Illinois National Bank of Chicago, 231 S. LaSalle Street, Chicago, IL 

60693, account #73-32033. Systems. 


NOTE on all drive systems: Dual 40 track drives have about ?OOKB of for­BASIC-09 and OS-9 are trademarks of Microware Systems Corp. and MOTOROLA, Inc. 

FLEX and UniFLEX are trademarks of Technical Systems Consultants, Inc. matted capacity; dual 80 's about 1,400KB; dual 8" about 2,000KB. The 

GIMIX, GHOST, GMX , CLASSY CHASSIS , are trademarks of GIMIX, Inc. formatted capacity of hard disks is about 80% of the total capacity. 


1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 
(312) 927-5510 • TWX 910-221-4055 

©1984 GIMIX, INC. 4-84 
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You've invested a lot of time and 
money into your computer .. 

It's time that investment paid off! 

BUSINESS PAC 100 


THE COLOR ACCOUNTANT 

Introducing The Color Accountant (from The Program­
mer's Institute), the only complete personal financial 
package specifically designed for the TRS-80 Color 
Computer. This unique package includes: 

1. 	Complete Checkbook 6. Color Graph Design 
Maintenance Package (graphs any files) 

2. Chart ol Accounts Maintenance 7. Check Search 
3. Income/Expense Accounts 8. Home Budget Analysis 
4. Net Worth Statement 9. Decision Maker 
5. 	Payments/Appointments 10. Malling Lisi 


Calendar 


After the initial setup, THE COLOR ACCOUNTANT requires less 

than an hour of data input each month . 

The checkbook maintenance program is the key to the entire 

package. Once your checkbook is balanced, the checkbook summary 

file will automatically update the home budget analysis , net worth , 

and income/expense statements. You can then graph any file . record 

bi lls and appointments, make decisions. print a mailing list, analyze 

various accounts or stocks, and even calculate taxes . 

All programs are menu-driven and allow add/ change/delete . Each 

file and statement can be listed to screen or printer, and saved to 

cassette or diskette. THE COLOR ACCOUNTANT also comes with 40 

pages of documentation that leads YO';J step-by-step through the entire 

package . The TRS-80 COLOR Ext. Basic requires 16K for this package. 

$74 •SS Cassette s79_ss Diskette 

Now Available for the 

TRS-80 Color Computer! 


Includes Inventory Control, Payroll, Accounts Receivable, 

Accounts Payable, Checkbook Maintenance, and more. 

Comes with 128-page user's manual. 

Interest apportionment by Rule of 78 's •Annuity computation program 

•Time between dates• Day of year a particular date falls on• Interest 
rate on lease• Breakeven analysis• Straightline depreciation• Sum of 
the digits depreciation • Declin ing balance depreciation • Double 
declining balance depreciation • Cash flow vs . depreciation tables 
• Print checks with daily register• Checkbook maintenance program 
• Mortgage amortization table• Compute time needed for money to 
double, triple , etc.• Determine salvage value of an investment• Rate 
of return on investment with variable inflows• Rate of return on invest­
ment with constant inflows• Effective interest on a loan• Future value 
of an investment {compound interest) • Present value of a future 
amount • Amount of payment on a loan • Equal withdrawals from 
investment to leave zero over• Simple discount analysis• Equivalent 
& nonequivalent dated values for obligations• Present value of deferred 
annuities• Percent markup analysis for items• Sinking fund amortiza­
tion program• Value of a bond• Depletion analysis• Black-Scholes 
opt ions anal ysis • Expected return on stock via discounts div idends 
• Value of a warrant• Estimate of future earnings per share for company 
• Compute alpha and beta variables for stock • Portfolio selection 
model• Option writing computations• Value of a right• Expected value 
analysis • Bayesian decisions• Value of perfect information• Value of 
additional information• Derive utility function• Linear programming 
solution by simplex method• Transportation method for linear pro­
gramming• Economic order quantity inventory model• Single server 
queueing model • Cost-volume-profit analysis • Conditional profit 
tables • Opportunity loss tables • Fixed quantity economic order 
quantity model • Cost-benefit waiting line analysis • Net cash-flow 
analysis for simple investment• Profitability index of a project• Weight­
ed average cost of capital • True rate on loan with compensating 
balance required • True rate on discounted loan • Merger analysis 
computations• Financial ratios for a firm• Net present value of project 
• · Laspeyres price index • Paasche price index• Construct seasonal 
quantity indices for company• Time series analysis linear trend• Time 
series analysis moving average trend• Future price estimation with 

Send $2 For Our 

New 64-Page Catalog (#11) 


Which Contains 

More Than 500 Software Products. 


(Catalog is provided FREE with any order) 

To Order: 

Write or call Toll-Free (800) 431-2818 
(N.Y.S. residents call 914-425-1535) 

~Lrll':1PlJTAEl~%LS~ 

50 NORTH PASCACK ROAD "' 9 

SPRING VALLEY, N.Y. 10977 
' add $3 for sh1pp1ng in UPS areas . add 55 to CANADA or ME XICO 
· add $4 fo r C O 0 o r non·UPS areas · add proper pos tage elsewhere 

-
30-DAY MONEY BACK GUARANTEE 
"' ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE ••• 

DELIVERY SUBJECT TO AVAILABILITY 

inflati on• Mailing list system• Letter writing system {links with mailing 
list system)• Sort lists of names• Shipping label maker• Name label 
maker• DOME business bookkeeping system• Compute week 's total 
hours from timeclock info. • In-memory accounts payable system 
• Generates invoices on screen and print on printer • In-memory 
inventory control system• Computerized telephone directory• Time 
use analysis• Use of assignment algorithm for optimal job assignment 
• In-memory accounts receivable system • Compare 3 methods of 
repayment of loans• Compute gross pay required for given net• Com­
pute selling price for given after-tax amount• Arbitrage computations 
• Sinking fund depreciation• Computerized UPS zone table• Type 
envelope with return address• Automobile expense analysis• Insur­
ance policy file• In-memory payroll system• Dilution analysis• Loan 
amount a borrower can afford • Purchase price for rental property 
• Sale-leaseback analysis • Investor's rate of return on convertable 
bond 

100 Ready-To-Run

Business Programs 


only sgg_95 
(Available on diskette only) 

Also available for TRS-80 Models I, II and Ill, Apple , Atari, 
Osborne. Kaypro, all Commodore Computers and most 
CP/ M systems . 



A set of 

$49.95 

UNIX-like utilities for Hi-Res screen 

$34.95 

for OS-9 

DYNASTAR/DYNAFORM 
DYNASPBLL for OS-9 

Word processing complete 
spelling checkerlll 

with 

CRASMB 
all CPM's) 

for OS-9 

source 

$399.00 (includes 

code into 
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