




o em 1s n er 
Our OCM-3 Direct-Connect 

Modern (26-1178. $59.95) makes 
data transfer especially affordable 
for the home computer user. It 
plugs into a modular jack for full 
duplex capability. 

Our High-Speed Modem 
Is Value Packed 

Finally. a full-featured 1200-
baud modem that's value priced . 
Move up to 1200-baud transmis­
sions and save money on long 

$399.95) dials and answers the 
telephone. receives and trans­
mits information and hangs up 
when the call is completed . 

The DC-2212 is a direct­
connect modem for Bell 212A­
compatible synchronous or 
asynchronous operation . 

See Them Today 
Stop by your nearby Radio 

Shack Computer Center. partici­
pating store or dealer for a first­
hand look at our modems. 

r--------------, 
I Send Me a Free Copy of I 
I Your 1985 Computer Catalog. I 
I Mail To: Radio Shack, Dept. 85-A-339 I I 300 One Tandy Center, Fort Worth, Texas 76102 I 
I Name I 
I Address I 
I c- I I State Zip I 
I Telephone I L _____________ J 

• S.1IP t>eq1ns May t ends May 3 1. t 985 Prices 
apply .:i t R.1'110 Shack Computer Centers and at 
p.u t1c1p,1t1ng Ra<110 Shack stores and dealers All 
m od1!11l S rec "'g1stere<1 Use modems only with 
Bt'l l corn p.1t1111" r qu1prn en t Direct·connec t mo ­
dems .ue not for mui1 1-lme use w1 lhout opt1onal­
'" tr ;i con troller 
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Volume Price Breakthrough!! 

New! DEFT Extra, the perfect addition to your DEFT Pascal or DEFT Pascal Workbench. DEFT Extra is 
a library of gaming and direct file 1/0 routines as well as graphics routines that provide Extended Basie's 
graphics capabilities in all 8 graphics modes. Full DEFT quality documentation and sample Paint program 
included. Only $39.95 (requires 64K) 

DEFT Bench ~ $a9.95 

DEFT Edit 
Full screen editor 

DEFT Linker 
(see DEFT Pascal) 

DEFT Debugger 
debug Pascal machine 
programs symbolically 

DEFT Macro/6809 
supports entire 6809 

DEFT Lib instruction set, 
create and maintain lets you define your own 
program object libraries instructions 

R.S. Cat. #90-5001 

DEFT Pascal ~ $59·95 

DEFT Pascal Compiler 
complete Pascal language, 
generates machine 
language object 

DEFT Linker 
combines multiple program 
objects into one binary 
program 

R.S. Cat. #90-6000 
$89.95 

DEFT Pascal Workbench ~ 
(DEFT Pascal And DEFT Bench Together) 

R.S. Cat. #90-5002 

All DEFT software and programs developed with DEFT software are BASIC 
ROM independent and use all of the memory in your Color Computer without 
OS-9. All you need is DEFT software and a Tandy Color Computer with 
Extended Disk BASIC, at least 32K of RAM and One Disk Drive. With DEFT 
Pascal ($59.95) you will also need a text editor to write your programs. PBJ 
WORD-PAK compatible upgrades and Educational discounts available. Dealer 
inquiries welcome. 

Orders and Sales Information 1-800-992-DEFT 
Technical Assistance 1-301-253-1300 

Now Avalllble in Clmd.ian Radio Shack Stores! 
Clrole Readet Ser.lice cans 1243 

Quantity of Each: _ DEF!' PBBCal _ DEF!' Bench 
_ DEF!' Extra _ DEF!' PBBCal Workbench 

Method of Payment (died< one) 0 Checi< Enclosed 
0 VISA 0 Master Card 0 COD 

DEFT Systems, Inc. 
Suite 4, Damascus Centre 

Damascus, MD 20872 

Account Number DODO DODO ODDO DODO 
Card Expiration Date DO / DO 
Signature 

Name ~-------------------~ 

Stroot ~-----~ 

City ----- ---- --- State DO Zip DODOO 
All orders are shipped UPS within 24 hours of receipt. Add 4"1o for shipping and handling; Maryland 
residents add 5"1o for Slate Sales Tax; add $2.00 for COD. DEFT Is a Tn•••m•"' ot DffT Systemo. '"' 
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D/6RESSIONS _____ 
Our Second Anniversary, And 

Present A Look At Past And 

This issue marks Har CoCo's second anniversary. It's been an exciting two years. 
We've seen several major revisions to the Color Computer, including the 64K 

Color Computer. the Coco 2, and the Korean-built models. We've also seen the TOP­
I 00, MC- I 0, and Tano Dragon come and go. 

There have been other comings and goings in those two years, as well. Software com­
panies. large and small. have folded or pulled out of the CoCo market. But the lost support 
is more than offset by the greater number of new companies catering to CoCo users. 

I started to count all the CoCo products available two years ago to compare that 
number with what was on the market now. It was a futile attempt. There are thousands 
of products available in an unbelievably wide range of applications. Funny how the 
general computer press says little of this. 

Another thing you hear about in the general-interest computer magazines is the 
number of them that have folded-enough to make more than a few readers and 
advertisers nervous. The reason for this is focus; the whole personal-computer phe­
nomenon is too big to cover in one magazine in more than the most general way. Only 
one of these magazines has a regular feature dedicated to Tandy computers, and not 
just the Color Computer at that. 

System-specific magazines, such as Har CoCo, are better positioned to give the read­
ers what they need-the nuts and bolts about their computer. We think we have a 
pretty good future. But what does the future hold? 

The Future 
The two "big things" that need changing are the Color Computer's screen display 

and memory capacity. At least a 64-character-wide screen with true upper- and low­
ercase is necessary for serious word processing or spreadsheet use; 80 characters are 
preferred. Not long ago, 64K was the standard memory capacity on home computers. 
Now it is 128K. and It doesn't look like it will stay there long. 

There are products that foe these problems, and we see these products gaining in 
importance to CoCo owners. Soon, the typical full-blown CoCo system will include the 
l 28K upgrade, a monitor and driver, an 80-column card, Multi-Pak Interface, a bit­
graphics printer. and at least one disk drive. Many software vendors will adapt their 
programs to take advantage of this setup. 

What wilJ the next version of the CoCo be like? We don't know; the folks at Fort 
Worth are very secretive about that sort of thing. We can guess that it will have at least 
true upper- and lowercase, address more memory. and make use of the OS-9 operating 
system. OS-9 is Important because it can maximize on the extra memory, especially 
if bank switching is involved, and can be used as a means to maintain compatibility 
with older machines should a major change in board design be necessary. 

We will cover OS-9 from a "working man's" point of view; i.e., we'll concentrate on 
using its utilities to manipulate mes, economize on memory, and create macros. We'll 
also discuss other avenues that OS-9 opens for you, such as using non-Basic program­
ming languages. 

Education will become increasingly Important as Tandy continues to push the Coco 
to schools and the family. We see exciting new developments In educational software 
in the near future. Educators and parents are just starting to learn the most effective 
use of the computer as a teaching aid, and you can expect Har CoCo to relate the latest 
discoveries to you. 

My space is short, so I'll conclude with a promise that Har CoCo will continue to 
provide the best programs and the best product evaluations available in any magazine. 
Here's to the next two years.-Michael E. Nadeau 

HOT CoCo It e meml>er ol the CW Communlcallonollnc. group, the WO<ld"s lergest publlsller of computer-<Nted lrrtonn.tlon. The group 
publlehes 52 computet publications In 19 major c:o•mtn.. llemtier. of the group Include: Arvent1n1'1 CctrfM~ArgentJM; Alllhlll'• 
Austrlll• CcmputM>Orld, Auatntl/111 Micro """"""Magu/ne, AU6inl/MI PC World •nd Olntc:forleo;ilrazll'• Ds!aNerrs and MlcroMundo; 
Chino's China C<JmputM>Orld; Denmerl<'• CctrfMwworld/Dlll1fllMlt and MlcroVttden; Flnilrd'• Mllao; Fnince's Lt Mondi lnfomvfJque, 
Golden (Apple) snd OpC{IBM); Germeny's ~. Mlcroc:ompcttrnll, PC Well, Sol!wenr Mlrlcl, CW Edll/oli&trJJnar, Ccmput.r 
Bullness end CcmtJJOdotw Magu/ne; hely's CctrfMMWOrld Ila/la; Jopan's ~ Jllplln end PMO CcmWorld; llexlco'1 Ccrrrpu­
,,,,....,~.1ccand ConfJuMundo; Ne1""1end'1 CW Benalux end Micro/Info; Norwey'• Ccmfl'llMW!Jrld Norj/e ond Ml~; Saudi Arebll'• 
Seudi Ccmputerworld; Singapore's T"" Allen Conrpu1Mitol1d; Spain's Ccmpl/IMYrorld.l&pa ond Mic:~; Sweden's CctrfMer­
Sweden, MllcroDstom ond Min Herttdltor, the UK's Ccmput.r ~nt ond CctrfMer Busl,_ Europe; Unhed Sllllea: ~. 
HOT Coeo, lnClder, lnfoWorld, Mlc:World, Micro MartlltWorld, PC World, PC Jr. World, RUN, r.J "'-IJUJne, ond 80 Micro. 
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GOOD 
LOOK IN' 

AUTOTERM shows true upper/ 
lower case in screen widths of 32, 
40, 42, 51, or 64 characters with 
no split words. The width of 32 
has extra large letters Scrolling is 
forward, backward, and fast. Block 
graphics pictures are displayed 
automatically and can be scrolled . 

The screen's top line shows 
operating mode, unused memory 
size, memory on/off. and caps­
lock on/off. It also g ives helpful 
prompts. 

SWEET 
TALK IN' 

KEY-BEEP can be on/off. Unac­
ceptable keystrokes cause a lower 
pitched BOP! This ERROR­
BEEBOP can be on/off. 

Talks to other computers with 
Full or Half Duplex; Baud Rate of 
110, 150, 300. 600. 1200; Parity as 
even, odd, mark, space, none; 7 
or 8 bit Word ; any Stop Bits; all 
128 ASCII characters; true line 
Break; XON/XOFF protocol; and 
optional line-at-a-time transmis­
sion . Able to send and receive 
text, block graphics, BASIC and 
ML programs. A 64K machine 
holds up to 46,600 characters 
(34,900 in HI-RES). 

DUAL PROCESSING lets you 
review & edit while more data is 
coming in. 

RECOMMEND 32K to 64K 
Tape-to-Disk Upgrade $23 

You Keep the Cassette 

YOU COULD FALL IN LOVE WITH 

AUTOTERM! 
IT TURNS YOUR COLOR COMPUTER INTO THE 

WORLD'S 
SMARTEST 
TERMINAL 

Fully supports D.C. Hayes and 
other intelligent modems. 

Talks to your printer with any 
page size, margins, line spacing, 
split word avoidance. Embed your 
printer's control sequences for 
boldface, underlining, etc. Narrow 
text can be automatically spread 
out. 

You'll also use Autoterm 
for simple word processing 

and record keeping 

You can display directories, 
delete files, transmit directly from 
disk, and work with files larger 
than memory. Easily maintain a 
disk copy of an entire session. 

Compatible with TELEWRITER 
(ASCII) & other word processors. 

SMOOTH 
WALK IN' 

AUTOTERM moves smoothly 
and quickly between word proces­
sing and intelligent terminal 
action. Create text, correct your 
typing errors; then connect to the 
other computer, upload your text, 
download information, file it, and 
sign-off; then edit the received 
data, print it in an attractive 
format, and/or save it on fi le. 

Editing is super simple with the 
cursor. Find strings instantly, too! 
Any operating parameter, such as 
screen width, can be altered at 
any time. Uncompleted com­
mands can be cancelled. 

CASSETTE $39.95 
DISKETTE $49.95 

Add $3 shipping and handling 
MCNISA/C.O.D. 

PUTTY IN 
YOUR HANDS 

The word processor can be 
used to create, print, and/or save 
on file your personal KSMs. They 
let AUTOTERM act like you. For 
example, it can dial through your 
modem, sign-on, interact. perform 
file operations. & sign-off; an 
entire session without your help. 
KSMs can answer the phone, 
prompt the caller, take messages, 
save them, hang-up, and wait for 
the next call. The KSM potential 
is unbelievable! 

NO OTHER COMPUTER IN 
THE WORLD CAN MATCH 
YOUR COCO'S AUTOMATIC 
TERMINAL CAPABILITIES!!! 

WHAT THE 
REVIEWERS SAY 

"AUTOTERM is the Best of 
Class." 
Graham. RAINBOW. 6183 

"The AUTOTERM buffer system 
is the most sophisticated - and 
one of the easiest to use . .. " 
Banta. HOT Co Co, 9/84 

"Almost a full featured word 
processor . .. " 
Ellers. RAINBOW, 11/84 

PXE Computing 
11 Vicksburg Lane 

Richardson, Texas 75080 

214/699-7273 
,.....----------------------- -------. Circle Reader Service card #51 

Please hire the mentally retarded . They are sincere. hard working and 
appreciative. Thanks .' Phyllis . 



Instant coco Director~~---~~~~~· 

Instant CoCo is a cassette tape containing the major programs f ram this issue of HOT 
CoCo. Its purpose is to save you the time and effort of typing long program listings into 
your Color Computer. You simply load the programs f ram the Instant CoCo tape using 
your cassette recorder. The instructions for operating each program are found in the 
corresponding HOT CoCo article. Both Basic and Assembly-language programs are 
included on the tape. 

The Instant CoCo symbol appears in HOT CoCo's table of contents and on the pro­
gram listing for each article with a listing used on the Instant CoCo tape. As an added 
extra. each tape also contains a never·before-published Bonus Program. complete with 
instructions. 

The directory below lists all programs included on this month's Instant CoCo cas­
sette. Shown first are the name of the article with a descriptive blurb and its author, 
followed by the page number in this issue where the article appears. Next comes the 
file name of the program on cassette. Finally, there is a brief description of the Color 
Computer system needed to run the program. 

This month's Instant CoCo cassette is available for just $11.47. including postage 
and handling. from Instant CoCo, 80 Pine St., Peterborough, NH 03458. See our 
ad on p. 64 for more details. 

Instant Coco Directory 
June 1985 

Side A 
Article Name/Author/Description Page# File Name 

Copyright Statement TITLE 
Doctor ASCII/Esposito and Jackson IS PUTLDR 

Automatical.ly execute machine-
language programs from disk 

Mindbusters/Ramella 22 FIFTEEN 
Can you solve these three puzzles? BULLS 

CONSARN 
64K Modification Revisited/Esposito 40 MEMTEST 
and Rowe ENABLE 

Test your upgrade and enable your 
64K of memory. 

Missile Defense/McDowell and Diehl 44 DEFENSE2 
The aliens won 't be so easy to stop DEFNSLDR 
this time. 

The SOK Color Computer/Grace 57 SOK 
Access your CoCo's hidden memory. 

Side B 
Pie In The Sky/Riegel 59 PIEGRAPH 

Create your own pie charts. 
Investment Analysis/Chakravarty 62 INVSTMNT 

Consult your CoCo before you invest. 
Fabulous Fonts For The Gemini-IOX/ 66 GEM-lOX 
Stoloff 

Generate custom character sets for 
this popular printer. 

How Your CoCo Adds Up/Tipps 70 BINARYOR 
Learn binary and hex math. HEXERCIS 

6S09 On Line/Ballard 7S BUFFTEXT 
Give Vidtex a buffer. 

* * * BONUS PROGRAM * * * 
High-Resolution Character Generator/ GLETTER (m) 
Bussell DEMO 

Put an alphanumeric character set CHARMOD 
on a hi-res screen. 

System 
16KCB 
32/64KECB 

16K ECB 
16K ECB 
16KCB 
32/64KECB 
64KECB 

16K ECB 
16K ECB 

32/64K ECB 

16KECB 

16K ECB 

16K ECB 

4KCB 
4KCB 
16K ECB 

16KECB 
16K ECB 
16K ECB 

CB= Color Basic. DECB =Disk Extended Color Basic. ECB =Extended Color Basic 
(m) =machine-language program (use CWADMJ 
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Back Issues 
Yes. back issues of HOT CoCo are available for 

all months. This list shows the features in each 
issue: 
June 1983-The CoCo word processor: a serial­
to-parallel interface project; and the adventure. 
Cavehunt. 
July 1983-How to upgrade your CoCo to 64K; 
cure video RFI. 
August 1983-Speech synthesis via software; 
get more colors; build a color monitor driver. 
September 1983-Disk utilities: hi·res character 
generator. 
October 1983-Animation techniques: ROM di­
sassembly, part I. 
November 1983-Nuclear submarine simula· 
tion: ROM-pack primer: banner printer. 
December 1983-World capitals quiz program: 
talking spelling tutor; vocabulary-building pro­
gram. 
January 1984-Programs for the businessman 
and investor: ins and outs of database manage­
ment. 
February 1984-CoCo-aided circuit design: sim­
ulate Extended Basic in Color Basic: change your 
CoCo's vocabulary. 
March 1984-How a disk stores information: cre­
ate your own wordsearch puzzles: dental/medical 
bill balancer. 
April 1984-Peripherals buyer's guide; how to 
shop for a disk drive: disk-foe utility: Lisp Inter­
preter. 
May 1984-0S-9 review: financial transactions 
tracker; homebrew spelling checker: CoCo Re­
versi game. 
June 1984-Horse-racing and stock-market sim­
ulators. 
July 1984-Do-it-yourself lowercase mod; varia­
ble cross-referencer: the game. Python. 
August 1984-Basic-09 review: database man­
ager program: graphics tutorials: hurricane 
tracker. 
September 1984-Educational software buyer's 
guide: typing-teacher program: the CoCo as a mar­
keting aid. 
October 1984-A collection of sounds for your 
CoCo: how to make programs auto-exec ute: 
printer spooler. 
November 1984-Personal money manager pro­
gram; disk-file protection utility. 
December 1984-Disk-drive timer: disk drive 
maintenance tips: full-featured text-editing pro­
gram. 
January 1985-Spreadsheet program; stock­
charting program; make fancy graphics with your 
printer. 
February 1985-Drawing program : user's 
group list: Space Hawks game. 
March 1985-Universal screen-dump program: 
POKE list: utilities. 
April 1985-Telewrlter-64 mods: modem com­
parison: satellite-tracking program. 

You'll also frnd In each issue our regular fea­
tures. reviews of popular software and hardware. 
and dozens of useful programs that are yours for 
the typing in. 

Each back issue costs $3.50 plus $1 shipping 
and handling. On orders of 10 or more back issues. 
there is a flat $10 shipping fee. Send your orders 
to HOT CoCo. Attn. Back Issue Orders. 80 Pine St.. 
Peterborough. NH 03458.• 
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HOT CoCo and You. 
Those with the latest and most thorough in­

formation run their computers with confidence. 
Those without it are run ragged with frustra­
tion. 

Color Computerists who've gained the upper 
hand read HOT CoCo, the monthly magazine 
that unlocks the full potential ofTRS-80* and 
MC- IO• Color Computers. 

HOT CoCo's inside stories can make you and 

------ --------------, 
0 YES! I want to be part of a 

brilliant team ... 

Send me 12 issues of HOT CoCo for the low 
price of $24.97. I'll save 30% off the news­
stand price. 

0 Payment enclosed D Bill me 

Address ---------------

City-- - ----- State_ Zip ---

Canada & Mexico $27.97. one year only . US fund drawn on 
US bank. Foreign surfaee $44.97. one year only. US funds 
drawn on US bank. Foreign airmail pl<'ase Inquire. 

35684T 

Allow 6 to 8 weeks for df'livery. 

HOT CoCo • PO Box 97 5 

Farmingdale, NY 11737 

your Color Computer a brilliant team. By sub­
scribing to HOT CoCo for the low one-year price 
of $24.97. you ·u get information-packed issues 
at 30% off the cover price! 
• HOT CoCo specializes in presenting time-effi­
cient, money-saving programs for business. 
home. and school. Easy to use, and practical! 
•Novice and expert users alike will benefit from 
HOT CoCo's tips and tutorials. Sharpen your 
skill . Watch your CoCo become more versatile! 
•Graphics? Discover how easy it is to create 
your own! 
•Games? HOT CoCo's wide assortment pro­
vides hours of entertainment and challenge for 
the entire family. 
•Looking to gain an advantage by adding more 
hardware or software? Read our reviews first­
decide for yourself what's worth its weight in 
gold. and what isn't worth a hill of beans. 

Everything on the pages of HOT CoCo can 
bring out the best in you and your Color Com­
puter. A wealth of knowledge-for an entire 
year-for just $24.971 

Order your subscription today by fllling in the 
coupon, or by cal1ing TOLL FREE 1-800-258-
54 73. In New Hampshire. call 1-924-94 71 . 

• THS.SO and MC' -10 Color Compurr"' ""' tt~lr- tro<km.arks of thr Radio 
Shnrk T.indy OM Jon ofTandv Corp 



How to Use HOT CoCO~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!l!!!!!l!!!!!!llJ!-~~~ 

Each month HOT CoCo provides program 
listings for you to type into your Color Com­
puter and use. If you are new to computing, 
read this page for advice that will help you 
avoid problems often encountered when en­
tering programs manually. 

Know the Basics 
Before you begin, you should be familiar 

with the basic operation of your Color Com­
puter. Read the manual and make sure you 
understand how to enter a program line. save 
a program to cassette or disk. and make cor­
rections to a program line. The Color Com­
puter manuals are well written, and you will 
enjoy your CoCo much more if you've read 
them. 

Check the Requirements 
The first thing you should do is make sure 

that the program you want to enter will run 
on your version of the Color Computer. You 
need to know the memory requirements. the 
type of Basic used (Color, Micro Color, Ex­
tended Color. or Disk Extended Color Basic). 
what peripherals might be needed. and in 
some cases whether a particular ROM ver­
sion is needed. (See below for an explanation 
of the different RO Ms.) 

All this information is provided in the Sys­
tem Requirements box included with each 
article that has a program listing. This box 
gives the minimum requirements to use the 
program. If, for instance, the box reads" 16K 
RAM, Color Basic," the program should also 
work on 32K or higher. Extended or Disk Ex­
tended Color Basic Cocos. 

Once you've established that the program 
will work on your CoCo, read the article thor­
oughly. Sometimes it will include informa­
tion vital to typing in the listing. 

What You See is What You Get 
We print all Basic program listings 32 

characters across-just as they appear on 
your video screen. Type in the listings ex­
actly as it appears in the magazine. being 
particularly careful with spaces and punc­
tuation. If you do this. the 32-character for­
mat will aid in proofreading what you have 
typed in by letting you match beginning and 
ending characters on corresponding lines. If 
you have a line that ends on a character other 
than what appears in the magazine, go back 
and check for a typo. 

Common Errors 
Some characters are easier to confuse than 

others when you are typing in program list­
ings. And since your Color Computer inter­
prets everything literally. the smallest error 
can crash a program. Below is a list of char­
acters commonly confused with one another: 

zero and the letter 0 
colon and semicolon 
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lowercase I and the numeral one 
uppercase Band the numeral eight 

Weird Characters 
The up arrow Indicates exponentiation on 

the. Color Computer. Unfortunately, most 
printers do not have an up arrow. Our prln ter 
prints a caret(•) instead. Be sure to type an 
up arrow in place of all carets in Basic pro­
gram listings. 

Assembly-Language Listings 
HOT CoCo often publishes programs writ­

ten in Assembly language rather than Basic. 
Assembly listings "talk" to your computer 
on a much more direct level; Basic requires 
some translation before your CoCo can exe­
cute it. Therefore, Assembly works much 
faster than Basic. Unfortunately, it is more 
difficult to learn Assembly-language pro­
gramming than Basic programming. 

But you do not need to know how to pro­
gram in Assembly to use these programs. 
You do need, however, something called an 
editor/assembler. An editor/assembler al­
lowsyou to manually enter an Assembly list­
ing, and then it "assembles" it into a form 
that your CoCo can execute. Since editor/as­
semblers can cost as much as $80, you prob­
ably don't need one unless you want to learn 
Assembly-language programming. 

It is possible to hand assemble an Assem­
bly listing. but this is a tedious process that 
is best left to someone with a little experience 
with Assembly programming. It also requires 
a short Basic routine that prepares your CoCo 
for hand assembly. 

We convert some Assembly programs to 
Basic DATA statements and include a short 
Basic routine to load and execute the DATA 
statements. Thls gives you a program that 
you can type in just like a Basic listing, yet it 
operates much like one written in Assembly. 

If you want to run one of HOT CoCo's As­
sembly listings. but it hasn't been converted 
to DATA statements and you do not own an 
editor/assembler, check to see if the program 
is included on our Instant CoCo cassette. All 
Assembly programs on Instant CoCo are in 
assembled form, meaning you can load and 
execute them immediately. 

Speaking of DAT A Statements 
Since DATA statements often consist of 

numbers only, it is easy to make a mistake 
typing them In. One wrong number can 
crash the program or lock up your machine. 
When this happens, the only way to recover 
is often to tum off the computer for a few 
seconds and then tum it back on. Of course, 
this wipes out your program in memory. 

To avoid this, always save what you have 
typed in before running it. That way, if you 
did make a mistake. you can load the pro­
gram from tape or disk to look for the error. 

rather than retyping the entire listing. 
One last thing about DATA statements: Er­

ror messages that occur due to a mistyped 
DATA statement line will refer to the corre­
sponding READ statement line earlier in the 
program. Yet it is the DATA statement that 
in incorrect. 

If All Else Fails 
If you cannot get your typed-in listing to 

run after checking and double-checking for 
typos. you can ask us for help. Send a de­
tailed description of your problem along with 
any error messages given. Ideally we'd like a 
printout of what you typed. Send a self-ad­
dressed, stamped envelope for the fastest re­
ply. Sorry, but we cannot help you if you 
have modified the orignal program in any 
way. Write to HOT CoCo. attn. Technical 
Editor, 80 Pine St .. Peterborough, NH 
03458. 

Different ROMS 
Radio Shack has updated the Basic ROMs 

in the Color Computer several times since it 
was introduced. Below Is a list of the ROMs 
and the problems and benefits you might en­
counter with each one: 
• Color Basic l .0-Cannot fully use the 64K 
upgrade and has only a 7-bit serial printer 
routine. which inhibits sending graphics 
data to a printer. 
• Color Basic I.I-Fully supports 64K and 
has an 8-bit serial printer routine for graphics. 
• Color Basic l.2-Executes code faster 
than previous versions, but changed the way 
the ROM reads the keyboard. This makes 
some software written for the older ROMs in­
compatible with the 1.2 ROM. There is a sim­
ple fix. which HOT CoCo incorporates into 
every program in which this problem is en· 
countered. 

If you don't know what Color Basic ROM 
version you have. type EXEC 41175 after 
you first tum on your computer. The ROM 
version will be printed on the screen. 
• Extended Basic l.0-Has bugs in the 
PCLEAR. PRINT USING, and DLOAD state­
ments. 
• Extended Basic I. I-Fixes the above­
mentioned bugs. 
• Disk Basic 1.0-This is in the disk con­
troller cartridge used with the grey CoCos 
and grey disk drives. The 1.0 Disk ROM is 
incompatible with CoCo 2's. 
• Disk Basic I.I-Works faster than l.O, 
but you can use the I.I Disk Basic controller 
with the older. grey CoCos. Also. many rou­
tines have been moved, making some pro­
grams written using the 1.0 Disk ROM 
incompatible with the I.I ROM. (See "A 
Quick Fix for Your Disk ROM.·· by Mike Mee­
han. HOT CoCo, February 1985. p. 44. for a 
utility that overcomes this incompatlbilty in 
most cases.)• 



NEW! HARD DISK 
FOR TANDY®1000* 

introducing The R.ose ®by OSICOM. Inc. 

10MB 10MB 
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Controller, Drive in External Controller, Drive enclosure with fan and 
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One year warrantee on all equipment. 
Toll-free technical support hot-line. 
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Circle Reader Service card #200 
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Letters to the Editori-
Send your letters to Letters to the Editor, HOT CoCo. 80 Pine St .. Peterborough, NH 03458. 

Computers Not 
For Art 

I was thoroughly disgusted with the article 
by Paul Statt. "Portrait of the CoCo Artist" in 
the February 1985 issue of HOT CoCo (p. 28). 

I would like to know why drawing is so im­
possible for Ana Landa without her com­
puter. Doesn't she have access to pencil and 
paper? The elements that make up a good 
work are patience and skill. It may not be 
easy to correct mistakes on paper. but you 
can sketch lightly first and then darken in. 
Furthennore. you can't get as much feeling 
as you really should when you use a com­
puter to draw. Drawing and sketching 
shouldn't be made easy because they aren't. 

Eric White has a few of his facts straight. 
but covering up mistakes isn't important. It's 
using mistakes to enhance a picture that 
makes a drawing more interesting. Picasso. 
for example, left his mistakes in and It didn't 
hurt his works. Frankly. it doesn't matter if 
you make mistakes and let them show. 

And a word to Whitesmith. you can al­
ready make enlargement, reduction, rota· 
tion. or section transfers by hand and do it 
better than the computer can. You can't add 
as much detail by computer as you can by 
hand, so you have more flexibility on paper. 

It's also not true that a water color has to 
come out right the first time. With pen and 
paper. you can always change your mistakes 
into new and better pictures; with the com­
puter you erase your mistakes immediately 
and forget them. 

I have nothing against creating pictures on 
the computer, it's fun . But I don't think the 
computer should be used for professional art. 
The rest of the February issue was great and 
I enjoyed it very much . 

Susan Mohr 
Cottonwood, MN 

Drawing Isn't impossible for me without a 
computer. It's easier; that's important because 
I have very little free time. You're right. good 
work does involve both patience and skill. 

In my experience. computer -<llded drawings 
take as long as other methods because the 
computer's inherent jlexibility invites you to 
draw something yet another way. I can get a 
much better feel for my work than is possible 
using other art forms. Graphlcom 's stamps.for 
example, give me a degree of control over my 
work that Is impossible in other media. 

New techniques and media benefit man­
kind; if artists never tried new· media, perhaps 
we'd still be limited to a few scrawls on cave 
walls. The computer already has a place in 
professional art. Look at CAD {Computer. 
Aided Design/Drawing). for instance. If we 
were unable to use computers professionally, 
we'd be taking a large technological step back­
ward at the expense of efficiency. I pref er to let 
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people do the thinking and let computers do 
the work. 

Computer art can be reproduced exactly and 
even transmitted over phone lines. No other 
medium allows so many people to enjoy a per. 
feet original or presents such potential for ar­
tistic collaboration. 

Drawing should be easier so that more peo­
ple could enjoy it. Thank you for the opportu­
nity to expand on my original comments. I 
hope you enjoy your hobby as much as I enjoy 
mine! 

Ana Landa 

Our program doesn't do anything creative; 
it's a tool, like charred sticks on a cave wall 
were at one time. Statements from your letter 
indicate that you feel art should be left in the 
hands of those with the right technical skill. If 
creativity can be expressed in such varied me­
dia as music, sculpture, poetry, dance. and 
painting, then it is creativity that is important 
not the technical expertise with which it was 
rendered, nor the form that it embodies. 

The artistic work of school children shows a 
marked decline during adolescence when they 
can no longer satisfactorily express them­
selves with their limited technical skills. Some 
improve their skills, but most stop trying. 
Given a creative outlet that requires less skill. 
they will again experiment with expression. 

If you are doing commercial artwork or paint­
ing a portrait. you can't afford to make a mis­
take. Fear of making mistakes may prevent 
someone for whom drawing is d![Jicult from ven­
turing an un.trl£d stroke. The ability to undo mis­
takes enrourages experimentation. 

The computer with its limited resolution. 
texture. and color is nonetheless a perfectly 
valid medium for creativity. As long as the 
comptuer doesn't channel or limit our imagi­
nation, it will remain so. 

Eric White 

Back in Orbit 
Blast/ Although the author's original was 

jlne, a bit-drop error occurred in R. Dewain 
Poe's program, World Map ("Orbital Observa­
tions," HOT CoCo, April I 985, p. 30). Here are 
the corrected lines: 

660 DRAW"Ml30,96;Ml26,96;Ml22,92 
;Ml22,87;Ml24,84;Ml32,84;Ml34,89 
;Ml34,83;Ml36,77;Ml36,73;Ml44,65 
;Ml46,65;Ml46,67" 
880 DRAW"BM30,98;M32,98;M32,100; 
M30,10l;M30,103;M28,102;M28,100; 
M30,98":PAINT(30,99),6,6:DRAW"BM 
32,103;M34,104;M30,106;BM30,108; 
M34,106;M34,110;M32,110;M32,108; 
M30,108"'PHILLIPINE ISLANDS 
930 DRAW"BM62,153;M66,157;M60,16 
5;M56,163;M62,157;M62,153":PAINT 
(60,163),6,6 'NEW ZEALAND 
1040 DRAW"BM184,45 Ml86,50;Ml86, 
56;Ml82,56;Ml82,53 Ml84,52;Ml84, 
50;Ml82,47;Ml84,45 Ml84,48":PAIN 

T(l84,55),6,6 : DRAW"BM178,54;Ml78 
,50;Ml80,50;Ml80,53;Ml78,54"'BRI 
TISH IS. 

-eds. 

And now. a word from the author: 

I have received letters and calls on my 
World Map and Satellite Tracking Programs 
(HOT CoCo. April 1985. p. 31 ). The system 
requirements specified Extended Color Ba­
sic. but some people are trying to use the pro­
grams with Disk Basic. They get an SN error 
because AS is a reserved field command in 
Disk Basic. Change the variable AS in lines 
260-300 of Satellite Tracking to AZ to solve 
this problem. 

There were two bit-drop errors in the Sat· 
ellite program listing. In line 760. insert a 
less-than symbol (<)after CL. In the third 
32-character line of line 1430. insert a 
comma. changing the motion command 
from M3098 to M30.98. 

If North America doesn't show on your 
map. check the COLOR statement in line 620 
of World Map and line 1200 of Satellite Track· 
Ing. Also check your PAINT commands. 

The World Map program uses colors 6 
(cyan) and 7 (magenta) from color set I. To 
get blue and green, you must adjust your 
TV's tint control. I chose these colors instead 
of colors I (green) and 2 (blue) of color set O 
to allow easy modification into a high-reso­
lution black-and-white map by changing 
PMODE 3 to PMODE 4 in line 30. 

If you prefer a black-on-green hi-res map in 
either program. change the SCREEN com· 
mands to SCREEN 1.0 in lines 105 and 250 
of World Map and line 380 of Satellite Track­
ing. To then use the plotting routine in World 
Map with either hi-res screen. add the follow­
ing line: 

265 IF PPOINT (XP.YP) = 0 THEN CIRCLE 
(XP.YPJ.8.5:GOTO 100 

Changing the 8 to a 5 reduces the size of the 
circle drawn, but change the first 8 in line 
270, too. 

I hope these fixes are helpful to those using 
the programs. 

R. Dewain Poe 

MC-1 O Graphics 
Available? 

Does anyone have a good graphics pro­
gram for the MC-I 0 that uses the control 
keys. supports all eight colors. offers LOAD 
and SAVE features. and includes a screen­
dump routine? I have a 20K MC-10 with cas­
sette and a CGP-220 printer. 

Ame J. Gregor 
1606 Lincoln Court 
Reading. PA 19605 



Tape-to-Disk Instructions 
Discovering HOT CoCo was a real pleasure. 

I particularly enjoy the articles and programs 
that help me to understand computer oper­
ations better. Basic programs present no 
problem for me. but machine-language pro­
grams are difficult. especially when they re­
quire transferring information from tape to 
disk. Articles sometimes tell how to do this, 
but generally I'd appreciate it if all articles 
did so, or if HOT CoCo published some gen­
eral instructions for this type of transfer. 

I have gradually upgraded my system from 
the original 16K CoCo 2 with a cassette drive 
to a 64K system with three disk drives and a 
DMP-110 printer. Like many people. I had 
trouble finding an acceptable arrangement 
for my new equipment. that is until I bought 
a computer table from The Sharper Image, 
650 Davis St.. San Francisco. CA 94111 . 
Their computer stand #DGR103 ($149) and 
two shelf risers #DGR104 ($69) offer ample 
room for all my equiment. including my 9-
inch monitor and Multi-Pack Interfac~. and 
still leave room for some of my books. I'm 
sure other subscribers with limited space 
would !lnd th.is stand useful. 

I've also purchased the complete VIP li­
brary of software and many other programs 
advertised in your magazine. I find them all 
very useful and educational. Please keep up 
your good work. 

Herbert E. Crumrine 
Rochester. NY 

Better Track Record 
Dennis Elfert's disk-saving program (HOT 

CoCo. March 1984. p. 54) is excellent. Keith 
Langill modified the program to work on two 
disks (HOT CoCo. July 1984. p. 8). For a sim­
pler modification. reverse the position of the 
directory disk and object disks. Then delete 
lines 135 and 140 and change the following 
line to read: 

53 INPUT"PUT YOUR D.D. IN DRIVE 0 
AND YOUR ORIECT DISK IN DRIVE 
l";Q$ 

120 DSKI$ 1.17.X.D$(Y).E$(Y) 
365 DSKO$ 1.17.X,D$(Y),E$(Y) 

Robert W. Freedman 
Pittsburgh. PA 

Use Auto-Page 
With ROM Packs 

Your article "Don't Print There!" (HOT 
CoCo. March 1985, p. 48) was the answer to 
my prayers. I have been using the Color File 
ROM pack to keep track of my inventory and 
print the entire file. It used to be very frustrat-

ing when the printer printed over the perfora­
tion. Now. thanks to you, all is well. 

Readers might be interested in my fix to 
get the program to work with a ROM pack. 
First. holding the pack in front of you with 
the label facing away and the arrow up. dis­
able the auto-start by placing a small piece 
of tape over the auto-start pin (the first one 
from the left). When the pack is in the com­
puter. the screen shows the normal introduc­
tory logo, as if there were no ROM pack in the 
slot. To start the pack. type EXEC 49152. To 
revert to Basic. press the reset button. You 
can go back and forth as often as you like. 

To use Auto-Page with the ROM pack, in­
sert the pack and turn on the computer. 
CLOADM and EXEC Auto-Page; then EXEC 
49152 and you are in Color File. 

If. after you complete the listing. you wish 
to print another list. just press the reset but­
ton to get back to Basic, reposition the paper. 
POKE 32760.0 to reset the counter. and 
EXEC 49152 to put you back in the ROM 
program. 

The disabling technique works for other 
ROM packs, too. I have used it with Videotex 
to save the buffer to tape. 

Robert E. Niesyn 
Cromwell, CT 

Negative-Image DumQ~ 
In the February 1985 issue, HOT CoCo fea­

tured an article, "Do it Yourself Dumps," (p. 
40). dealing with a screen-dump utility. R. 
Steven Berry's program works well. but it 
doesn ' t allow my Radio Shack DMP-105 
printer to produce a negative image. To 
switch to a negative image on the DMP-105. 
insert these four lines: 

54 FOR X = &H3FB6 TO &H3FBE 
55 READ A:POKE X.A 
56 NEXT X 
260 DATA 182.62,171.67.138,128 , 

126,62,65 

Change line 140 to: 

140 DATA 38,239, 126.63.182.18. 
132,213,133,64 

Lines 54-56 are a new routine to do an 
LDA STORE. COMA. and ORA $80 and then 
return to the main loop 11-t $3E4 l. Line 260 
is the data for the routine at $3FB6. The 
change in 140 routes the processor to 3FB6 
and also moves the COMA to the routine at 
3FB6 (put in an NOP where the COMA used 
to be). 

Since I moved the COMA from &H3E4 l to 
&H3FB9, you have to POKE &H3FB9 with 18 
to get a negative image. To return to regular 
mode, POKE &H3FB9 with 67. 

I hope this modification helps other read­
ers. By the way, !just love the new DMP-105. 

Many people I know who bought more ex­
pensive printers are surprised at the number 
of features it has. 

Neal Park 
Phoenix. AZ 

Statistical Programs for 64K 
Stephen Hicks asked about statistical­

analysis programs for a 64K machine (HOT 
CoCo, October 1984, p. 11). I wasn't sure I 
could help, but I sent him references to three 
programs written in Basic. To my surprise, 
he wrote back to say he'd received nine other 
replies. all asking if he'd found anything, and 
suggested I write to you. 

Enclosed are the references I have. I'd ap­
preciate hearing about similar program col­
lections (regardless of the language) . 

Kanter, Harold, Computer Applications of 
Educational Measurement Concepts. New 
York: Macmillan. 1985. (oriented toward cor­
relational analysis) 

Van Tassel. Dennie, Basic-Pack Statistics 
Programs for Small Computers. Englewood 
Cliffs, NJ: Prentice-Hall, 1981. (the most di-

This Publication 
is available in 
Microform. 

University Microfilms 
International 
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verse of the three and the most expensive) 
Wolach. Allen H .. Basic Analysis of Vari­

ance Programs for Microcomputers. Monterey. 
CA: Brooks/Cole. 1983. 

Mike Wogan 
Dept. of Psychology 
Rutgers University 
Camden. NJ 08102 

Where's the Software? 
I am a CoCo user from Toronto. Canada. I 

enjoy programming and using my CoCo but 
can't seem to find any places in Toronto car­
rying software for it. I wonder if readers know 
of a distributor in Toronto. I am also looking 
for a Canadian distributor oflnstant CoCo be· 
cause. if I order it from the U.S., it takes ages 
to get through customs. 

Rob Kraft 
22 Robingrove Rd. 

Willowdale. Ontario 
M2R 2Z7, Canada 

Plea for MC-1 O Users 
Including the minimum RAM require­

ments for listings in articles is great. but it 
doesn't go far enough. A requirement of 32K 

eliminates a 16K unit. but 20K. a common 
arrangement for the MC-10. might be suffi­
cient. In addition, readers might pare a list­
ing. eliminating remarks or sections that 
aren't essential to them. It is easier for the 
programmer to take a count than it is for the 
readers. A notation of the actual byte require­
ment for each program as written. stated in 
the opening program line, would be helpful. 

Don't ignore us MC-10 users. We still sup­
port you and would like to be supported in 
return. 

Roger Koach 
Apple Valley. CA 

We try to convert every Color Basic program 
we publish to the MC-10. and all programs that 
are MC-10 compatible are listed as such in the 
System Requirements boxes. Your suggestion 
to include the minimal requirements in re­
mark statements is a good one. We urge any­
one writing programs for HOT CoCo to keep 
this in mind.-eds. 

TRSCOPY Bug 
There is a minor omission in the otherwise 

excellent new TRSCOPY routine from Radio 
Shack. Basic-09 won't load a transferred 

ASCII Disk Basic program. Apparently, 
TRSCOPY doesn't assign the proper OS-9 
file-header language value in the conversion. 
This value is Included in the file header to 
prevent crashing the system if you load a 
wrong module. 

However. most security measures can be 
defeated with a little experimentation. The 
key is to fool OS-9 and Basic-09 by either 
modifying the file-header language value or 
by imbedding the offending file in another 
file with the proper characteristics. You can 
do this with an Assembly-language routine, 
but it's simpler to create a one-line Basic-09 
program file with just a REM statement and 
save it. Next. use OS-9's merge utility to com­
bine the first two files (the legitimate file 
must be listed first). You can then load the 
new. merged file. This method seems to work 
because OS-9 checks the header data only 
once when you use Basic-09. 

I hope Tandy notices this and issues a new 
version that handles Disk Extended Color 
Basic to Basic-09 conversion more readily. 
Files of type /BAS should receive the proper 
header language value when converted to 
OS-9. 

Fred Niemczenia 
Fort Meyers, FL 

(s:i·port) v.t. t. To bear the weight of, especially from underneath; uphold in position; keep from failing, etc. 
2. To bear or sustain (weight; etc.) 3. To keep from failing; strengthen: PBJ, Inc. supports their product line with 
technical personnel that are always there to help you. 4.To serve, to uphold or corroborate(a statement, theory, 
etc .) substantiate; verify: PBJ, Inc. receives testimonials on a daily basis that support their product line. 5. To 
provide (a person, institution) with maintenance; provide for: PBJ, Inc. supports the CoCo user by consistently 
creating new advancements in their field. 

Synonym: PBJ, Inc. Circle Reader Service card #214 

A long description indeed, yet very applicable to the kind of service delivered by PBJ, Inc. When 
the serious CoCo user needs back-up support, technical information or assistance, PBJ, Inc. is 
there! From the products they manufacture through to the strategic solutions they offer, 
PBJ, Inc. has rightfully gained the reputation of "the company with the most support for the 
Color Computer." 

"Innovative Products for the CoCo User" 

Call or write today for our FREE Catalog ... 
P.O. Box 813 •North Bergen, N.J. 07047 • 20t·330·t898 

• l)~·rhnJ tiom t1mL & Hu~r111//'• /fl/('n/uf 1<11<f1/ l/11 """''" 
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Blackjack Dealer 
Feeler Dealer 
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These two programs help you develop your 
Blackjack skill and strategy. In Blackjack Dealer, 
the computer deals the cards and plays the 
dealer's hand against you. Feeler Dealer 
enables you to test your strategy by playing the 
desired number of hands using your techniques 
& tendencies. A great teacher for new Blackjack 
players and a valuable tool for the veteran 
player. Both programs included. 32K extended. 
Tape - S24.95. Disk or Amdek - S29.95. 

EAGLE 
A graphic-enhanced lunar lander simulotOf. The 
pilot b reaks out of lunar orbit and attempts a salt 
landing on !he lunar sur1ace. Joysticks canlrol lhn; st 
and crall 01t1 ludes and 1nformolion is continually 
d isplayed on hor1zon101 and vertical veloci lies. 
occeierotion values. vertical and harizon101 d1s-
1ances fro m target fuel consumptio n and much 
more. On advanced levels. problems such as fuel 
leaks and computer screen failures can provide 
ho1r-ra1srng fi nal approaches Disk version allows 
choice of landing site between Mars and Ear1h·s 
moon Takeotts from !he surface con be m ade and 
the upper stage placed back inorb1! The s1mulat1o n 
1s as educotionot as 1t is lun and exci l1ng Supe1b 
grophicsi A great 1001 fo r that future a stronoul or 
physicist 32K. 2 1oysticks reQui•ed. Tope - S24 95 Disk 
o• Amdek S2995. 

Sketchpad 
Sketchpad is o graphics d1ow1ng program 

designed to p1ov1de the compuler hobbyist with 
easy manipulation of the powerful graphics 
capabilities ol the Coco Advanced programmers 
con design graphics screens and characters for 
Basic and ML programs ::md games. Sketchpad was 
used to create the graphics for "E'Jgle · 

Two JOyst1cks conlro l cursors that p10Vrde end­
prnnts ond boundaries for hnes. b oxes. circles. 
ellipses and pointing Poinl-lo-po1nt drowstnngs 
mov be piotted o n the screen and then rotated 
enlarged or shrunk. moved or inverted. Pottems may 
be programmed in easily to creat dazzling illusions 
using lines. boxes c1rc!es ell ip ses and drawstrings 
Sketchpad supporls otl PMODES and cotor sets and 
gives false co101s in Pmodes 1 and 4 Text and 
graphics can be combined on high-resolutio n 
sc•eP.ns All p ic tures and drawstrings con be saved 
to disk fo r future use 32K. 2 Joysticks 1equ11ed Disk 
onty S2995 

TEST MAKER 
Menu·dnven se11es that creates mull choice & T/ F 
te.s•~ Outpu t l o screen c- printer . 32K Disk. $2995 

May code 
Disassembler. MaycOde will read the 

machine code from memory and conver1 it to 
slandord 6809 Assembly Language Mnemonics. 
Output can be sent lo scree:1, prin le r. casse11e. or 
d 1sket1e The output to cosset1e 01 disketie may be 
re l<XJded into EDTASM 4 for m0dif1cation or re ­
ossembty. 16K min Tope - 524.95 Disk - S2995 

TDIR 
TDrR is a menu-driven. user-fnendly tap e d 1rector1 
program When installed and maintained on your 
casse tte tapes. it allows complete directory control 
of your tapes. This means you will no longer need to 
go through a complete tooe ro discover that the 
program you wanted is vn another tape TDIR a lso 
e limina tes the drudgery of trying to remember tape 
position se 11 1ngs, or program names All th is. and 
mrne. is cont•olled by TDtR 16K tope_ S24.95. 

Alphocopv 
11 is nice to hove an OlphObet1zed C1sk d irectorv but 
1f lhal should crash. 11 doesn·1 help reu you where !he 
programs are Alphacopy w il l lullyalphate t1 ze your 
disk. that is. w11te the programs in alphate t1 ca1 
order. Each program will be writlen on the some o r 
co nsec utive sectors. thus m ok1ng rebu1ld1ng of the 
disk much easie r with the o ther curren tl y available 
disk '"zapping" l•lil ities ALPHACOPY w ill a lso allow 
you lo format disks 1;µ 1080 tracks 1f yourdr1vea11ows 

~~~ks ~2v~ngi;ko~r ~~~:F~24tgt101e p rograms per 

Co-Co Receivables 
Keep !rock of 0 11 those accounts wi th current hsl of 
accounts. s10 1ement printing last acl1vity date. ond 
currenr month's lransocrions. debils & c redit s Disk 
storage ol doto 32K D•sk. 529 95 

Stars Of America 
E:duCOl1on Should be fun this program 1S 1usl thati 
Thi s tu tor1o l uses 2S of the superstors ol American 
history lrorn George Wosh1ngtor1 lo Ronald Reagon 

The Civil War 
A challenging two person game Qucs 11 ons cover 
Car19et Baggers to the Bollie ol Vicksburg Po1nlsare 
assigned according 10 !he C;:f1cu11y of the question 
scores are displayed lhroughou1 !he game 

Both Only: Tope 19.95. Disk 24.95 

History From 1607 To 1976 
On two 16K non-extended tapes Fo r 1-4 people 
lnformal1ve & fun way ro learn impo1tant dotes 1n 
world history Writ ten for siudents by a tenche1 Tope 
- 51995 D.sk Of Amdek S2cl95 

TREASURE HUNT 
A graphics text adventure You walk with our 
graphirs characte r through desert. mountains and 
city Io seek the illusive treasure of gold Super 
graphics with a person who wolks w1lh you at each 
turn. 6"K Disk & Amdek only - 52995 

Loveless Manor 
lrapped 1n o bed1oom by your evil ount. you've 
admired Queen Ondere11o·s cos lie 1n the distance 
ond you ve Just d iscovered she's a distoli t cousin 
Con you escaoe to her protection? 32K G1eot word 
ad venture Tope · ~ 1 Q QS D1so. vr Amdek · $24 Y5 

Raid On Burdanovka 
Your m1ss 1or~. should yvu decide to arcept 11. is 10 
steal Ru~s1a's newest weapon end save the w::Xld 
Text odvenrure y;1lh 50 rooms 1ope - $24 9~ Disk 01 
Amdek S299S 

Search For The Llangth 
Af1er yerns o f study & searching, you hove of lost 
traced the alien race of Llang th to this volley. Now 
your quest fo r the power of Llongth beginsi rape -
524.95. Disk or Amdek - S29.95 

Also Avolloble For TllS.,,O• Model 100 

OTHXO 
O thello · machine language game for the ~6K Ext 
CoCo. 2 modes of play - you against a friend or you 
against the computer. When ploying the computer. 11 
will p loy hard o reasy Object of the game is tochange 
the opponent's spols 10 yours by p lacing your marker 
at the end of a row stor1ed by your marker Nol as 
cosy as it sounds' Tope. 524.95. Drsk a< Amdek. S29.95 

CO-CO KENO 
B1ing Los Vegas' Keno game home with Co-Co 
Keno. Bet 31. 53 a< SS & mrnk o ll 1 to15 spots ... con 
you beat the odds & win S50.000' 16K. high 
1esolution screen Keno char1 print included Tope. 
524 95. Disk o • Amdek S29.95. ' 

Hardware, Too! 
--~ -. 
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Amdek Dual 3" Disk Drive 

$349 
inc ludes Box Of Drsketles And Duve Coble 

If You Con Find A Better Advertised 
Price. Show Us ... We'll Beat It! 

B 
Amdek Color Monitors 

Color 300 Color 500 
S269 s399 
Amdek Color 1 + 

Reconditioned - 90 Doy warranty 
fV10P Un1versa1 Video D11ve1 $2!>.9S Wiln Purc1,ase 

Mark Data Universal Video Driver 
Wo1ks On Ail Cocos • No Soldering 

$27.95 
Video Reverser Switch 

Hove reverss:? video at the !lip of a switchr Easy 1nsta11011on 
'"10 soldering works on all models. exceot new 16K Coco 2 

s119s 
ESK 5 1/4" Disks - SSDD Bo> 0t 10 

ESK 5 1 /4 " Disks - DSDD Box 01 10 
100% rested D1.<;k • 10 Year Exchange warranty 

Amdek 3" Diskettes Box 01 10 $35 

This Month's Special/ 
Tom Mix Software 

10% Off 
Already Discounted Prices! 

Call For Sale Prices 



More Protection 
I'd like to offer an alternative to Mr. Hill's 

method of protecting unauthorized use of 
your disk files (HOTCoCo. Aprll 1985. p. 13). 
Simply use this formula: SAVE"file 
name" + CHR$( 143). The directory then 
shows the name of the file. so anyone trying 
to load it would type in the name listed. but 
the Coco would return an NE error because 
it doesn't see CHR$(143). You can get into 
the Ille by typing LOAD "file name" + CHR$ 
( 143). To kill a protected a file. type KILL"file 
name"+ CHR${ 143) +"/BAS". 

Barry Hornstein 
E. Rockaway. NY 

Home Improvement 
Mr. Rose's Homespread program is great. 

But I added a HOME command to eliminate 
tapping the arrow key to get the cursor to A 1. 
I also added an exponential function to allow 
formulas with square roots and exponents. 

Change the program to read: 

6~~ PRINT@488,"COMMAND:B,C,I,P,S 
, T, H?" 
651 IF SC$ = "H"THEN8~~~ 
2841 IF MID$(FT$(W),4,l)=" " "THEN 

RE=VAL(OP$(1) )"VAL(OP$(2)) 
2891 IF MID$(FT$(W),8,l)=""" THE 
N RE=RE ' VAL(OP$(3)) 
8~~~ PRINT@448,"HOME":FOR D=l TO 
5~~:NEXT:POKE1~23+L,143:L=34:HP= 
l:VP=l:RL=l:Y=l:GOSUB18~~:GOSUB9 
55:GOT012~ 

Then you can execute HOME and have the 
cursor move to Al by typing /H. To find a 
square root. raise the number to a power 
of0.5. 

I'd like to exchange information with any­
one interested in computers. 

Petri Pellinen 
Rajavartiosto 32A 2 
SF-55910 lmatra 91 

Finland 

Accurate Timing 
Your answer to a reader's letter on disk­

drive timing programs (HOT CoCo. April 
1985. p. 13) misses the point completely. 
When you calibrate the speed of a drive. its 
long-term stability is not dependent on your 
accuracy but on the quality of the mechani­
cal and electrical components in the drive. 
You calibrate a drive to make it compatible 
with someone else's disk so that you can ex­
change disks. Therefore, you must use a 
common time standard against which you 
measure the calibration. 

Even if your program is accurate (no small 
matter). your CoCo's master oscillator may 
not be. You need a high-quality frequency 
counter that has already been calibrated 
against a laboratory standard to first cali­
brate the oscillator. It would be better to use 
the frequency counter to calibrate the drive 
in the first place. 

In any case, the tolerance variance in the 
index-hole location on different disk results 
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In such a deviation in measured speed that 
you need a certified reference disk to do a 
drive calibration. 

Robert Gault 
Grosse Pointe Woods, Ml 

Clubhouse 
Have a Color Computer club? Let prospective 

members know about it through a letter to the 
Editor. 

N.E. Coconuts Correction 
We would like to point out an error made 

in "HOT CoCo's Worldwide User's Group 
List,"(HOTCoCo. February 1985. p. 49). The 
information listed in the table is out of date. 
Our permanent address is: 

New England CoConuts 
P.O. Box 6604 
Providence. RI 02940-6604 

As club secretary. I am the contact person 
and can be reached at 401-739-8743. We ask 
that all inquiries include a stamped. self-ad­
dressed envelope. No collect calls. please. 

Robert J. Sullivan, Jr. 
Providence, RI 

Fort Worth, TX 
The Fort Worth CoCo User Group meets 

the fourth Tuesday of each month from 
6:30-8:45 p.m. in Classroom Bat the Down­
town Public Library at 300 Taylor St. For 
more information, call Lloyd Rogers (294-
9904). Barry Pottinger (297-2732), or Harley 
Ainsworth (834-9030). 

Lloyd Rogers 
Fort Worth, TX 

Toledo, OH 
The Greater Toldeo Color Computer Club 

has just celebrated its second anniversary. 
The club meets the first Thursday of each 
month at the Wernert Civic Association 
Bldg .. 5060 Douglas Road. Toledo, OH. They 
operate a members-only BBS and are offer­
ing a machine-language class. Contact Bob 
Butler at 537-1432. 

Ronald L. Hall 
Monclova. OH 

Mercer County, NJ 
CoCo users interested in joining The Mer­

cer County Color Computer Club should call 
609-883-0823. 

A.T. Most 
Lawrenceville. NJ 

Kingston, Ontario 
The newly formed Kingston CoCo Club 

meets the first Monday of every month at 
Kingston City Hall. If you would like more 
information contact me at 613-389-0467 or 
Ken. our president. at 613-544-2806. 

Kanti Dinda 
Kingston. Ontario 

On Line 

Are you operating a BBS? Send us a note to 
let our readers know about your service. 

Important Correction: 
Wrong Number 

"HOT CoCo's BBS Phone Book" (April 1985. 
p. 48) contained three incorrect phone numbers. 
The numbers for the Sanwht BBS in Reston. VA. 
the Careers BBS in Dallas, TX. and Colorama of 
El Paso. TX. are incorrect. Please do not call these 
numbers.-eds. 

Sunnyvale, CA 
The Computer Literacy Bookshop Net­

work offers customers access to its catalog 
during off hours (Monday through Friday 
from 8:30 p.m. to 9 next a.m .. and Saturday 
and Sunday 6:30 p.m. to 9:30 next a.m.). To 
access the network. dial 408-730-9959, press 
two carriage returns. type the word "books," 
and type "R Conference" to view the main 
topics. Once you are logged on. type "Read 
Help Complete" for further instructions. 

Computer Literacy Bookshop 
520 Lawrence Expressway 

Suite 310 
Sunnyvale. CA 94086 

NV, NV Update 
Our BBS, Grand Central Terminal. now 

supports both 300- and 1.200-baud users. As 
always. we are up 24 hours a day. 7 days a 
week at 212-682-0681. Our thanks to HOT 
CoCo readers for their contributions. 
uploads, and support. 

Steve Schechter 
New York. NY 

Tampa Bay Area, FL 
Compunet BBS of St. Petersburg. FL, is 

open to all callers. 24 hours a day, 7 days a 
week. It features downloading. uploading. 
text files. trivia. worldwide news and 
weather, and more. You can reach the board 
(300/ l ,200 baud) at 813-321-0397. 

Emery Mandel 
St. Petersburg, FL 



• 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/ 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 ma.jor 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 se rious 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 get with Apple II , Atari, 
TI, Vic or TRS-80 Model III. 

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. 

. .. one of rhe best programs for the Color 
Compurer I have seen .. 

- Co lor Co mputer 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 
time. Compare this with cumbersome 
"windows" that show you only fragments at a 
time and don't even allow editing. 

One outstanding advantage of the fu ll-wid th 
screen di splay is that you can now set the 
screen width to match the width of your 
printed page, so that "wha t 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 
best looking right justification you can get on 
the Color Computer. 

FEATURES & SPECIFICATIONS: 
Printing and formatting: Drives any printer 
(LPVll/VIll, DMP-100/200, Epson, Okida ta, 
Centronics, _NEC, C. ltoh, Smith-Corona, 
Terminet , etc). 

Embedded contro l codes give full dynamic access to 
intelligent printer feature s like: unde rlining, 
subscrip t, superscript, variable,fo nt and type size, do t­
graphics, et c. 

Dynamic (embedded) format controls for: top. 
bottom, and left margins; line length, lines per page, 
line spacing, new page, change page numbering, 
conditional 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 your printer at top speed), and Epson 
font. "Typewri ter" featur e sends typed lines directl y 
to your printe r, and Direct mode sends control codes 
right from the keyboard. Special Epson driver 
simplifies use with MX-80. 

Supports single and multi -lin e headers and auto matic 
centering. Print or save a ll or any section of the text 
buffer. Chain pr int any number of files from cassette 
or disk . 

Tell them "I saw it in HOT Coco." 

File and 110 Features: ASCII format files -
create and edit BASIC, Assembl y, Pascal, and C 
programs, Smart Terminal files (for uploading or 
downloading), even text files from other word 
processors. Co mpatible with spelling checkers (like 
Spell 'n Fix). 

Cassette verify co mmand fo r sure saves. Cassette auto ­
retry means you type a load command only on ce no 
matter where you are in the tape. 

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

Editing r eatures: Fast, full-screen editor with 
wordwrap, block copy, block move, block delete, line 
delete, glo bal search and replace (or del ete), wild card 
search, fast auto-repeat cursor, fast scrolling, cursor 
up, down, right, left, begin line, end li ne, top of text, 
botto m of text; page forward, page backward, align 
text, tabs, choice of buff or green background, 
complete error protection , line counter, word counter, 
space left, current fil e nam e, default drive in eff ect, 
set line length on screen. 

Insert or delete text anywhere o n the screen without 
changing "modes." This fas t " fre e-form " editor 
provides maximum ease of use. Everything you do 
appears immediately on the screen in front of you. 
Co mmands requir e o nl y a single key o r a single key 
plus CLEAR. 

... truly a srate of the art word processor ... 
outstanding in 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 

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. 

NOW AVAILABLEAT 
RADIO SHACK STORES 
VIA EXPRESS ORDER. 

Apple II is a trademark of Apple Comput~r. Inc.: Atan is a 
1rademark of Atari, Inc.; TRS-80 is a 1rademark of Tandy 
Corp; MX·SO is a 1radtmark of Epson Ameri-:a. ln1 ;. 



by Richard E. Esposito and Jesse W. Jackson 

Having technical difficulties? Consult the Doctor for an an, 
swer. Due to the volume of mail Doctor ASCII receives, we 
cannot guarantee that your query will be published. 
Please send a self-addressed, stamped envelope with all 
letters to Doctor ASCII. clo HOT CoCo, 80 Pine St.. Peter­
borough, NH 03458. 

Q Occasionally. after turning on my 16K Coco 2 from a cold 
.start, the computer freezes after a minute or two and the 

screen fills with garbage. The only way I can regain control is to 
reset the computer or tum it off and back on again. How can I rem­
edy this frustrating situation?-Wayne Hubert. Duluth, MN 

A Sounds like a bad connection. Check that your memory chips 
.are firmly seated and that there are no bent pins. Also. discon­

nect any peripherals you have attached and try to isolate the prob­
lem by plugging them back in one at a time. 

Q I want to add a pilot light to my 64K CoCo 2 (a red LED with a 
•470-ohm resistor). Where do I safely tap into the 5-volt supply? 

Also. I sometimes lose control of my computer, whether it is hot 
or cold. The keyboard does not respond and the reset button does 
not work. Garbage appears iri two vertical columns under the PRINT 
@locations I and 10. What's the problem?-Pau1 Hache, Amos, PQ 

A Looking from the front of the CoCo 2, the 5-volt is in the upper 
• left corner. Locate resistor R2, a V2-watt, 0.1-ohm, series-cur­

rent limiter color-coded brown, black, silver, and gold . The right side 
of R2 is a good place to pick off power for your pilot light. C5 is cut 
out on my CoCo 2. and its right terminal on top of the board is 
connected to + 5 volts: you could solder to this. C5's left terminal is 
ground. 

The most likely suspects of your hangup problem are memory and 
the SAM chip. Try running a memory-test program. Several diag­
nostics routines, including a memory test. are provided on Radio 
Shack's Diagnostic ROM program pack (catalog no. 26-3019). which 
sells for $10.95. 

Q What type board is in my CoCo 2? How do I get a technical 
.reference manual for it? Can I interface an RGB color board to 

the CoCo 2 for better resolution? Can you inform me about software 
suppliers in Europe?-P.T.J.G. Lammers. Hetthuysen, Netherlands 

A The Coco 2 has appeared in three flavors: the original (made 
•in U.S.A.] and two Korean-built versions. Both the original and 

the first Korean-made versions are similar, and you can upgrade 
them to 64K using eight 4164 dynamic RAM chips. The latest Ko­
rean version uses only two memory chips instead of eight. You could 
upgrade it using some kind of piggyback board containing 4 l 64s. 
Radio Shack has not yet made this piggyback, but is replacing the 
board with the eight-chip version for the upgrade. (Ed. note: See 
"64K Modification Revisited" elsewhere in this issue for more Coco 
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2 upgrade information.) The D. E, and F (or 285) boards apply only 
to the original. grey CoCos. Radio Shack has changed the Coco 2's 
model number with each board change. (See the table below.) 
16K Standard 16K Extended 64K Extended 
Basic Basic Basic 

26-3026 26-3027 26-3127 Original 
26-3134 26·3136 l.2 
26·3134A 26-3136A l.2.3 

I. Made in Korea 
2. New keyboard design. 
3. Uses two TMS4416 16K by 4 RAMs instead of eight 16K by l's. 
New SAM chip with 256-cycle refresh instead of the previous 128-
cycle version. 
Color Basic 1.3 (Extended Basic version uses one l 6K ROM instead 
of the previous version's two 8K ROMs.) 

To order a technical manual for any Radio Shack product. just 
prefix that product's catalog number with TM-e.g .. TM 26-3003. 

RGB monitors are generally more expensive, and the low resolu­
tion of the CoCo's 6847 VDG (video-display generator) doesn't justify 
the extra cost. A TV set is adequate except in cases where rfi (radio­
frequency interference) is a problem. 

Write our advertisers for catalogs and information on overseas 
orders. If there is a Radio Shack store near you, ask them about their 
Express Order service. 

Q I have never been able to get my C. Itoh l 550B dot-matrix 
•printer to work with my Color Computer. I've been told that 

my problem is getting the correct hookup between the printer's se­
rial port and the CoCo's. Can you tell me how to do this? I have a 
Radio Shack cable that is supposed to work. but it doesn't-Brent 
Prokopishin, Saskatoon, Saskatchewan 

A You have two problems: your cable and your switch settings . 
.The cable you have (catalog no. 26-3014) is for connecting the 

CoCo to a modem. and the wiring is incorrect for your printer. Also. 
your printer must have either the RE or RD type of serial interface: 
the CD interface is a current loop and will not work without a con­
verter between the printer and the CoCo. I've compared the cable 
you have with the cable you need below. 
The cable you have: 

Coco (DIN plug) RS #26-3014 (DB25S) 

Sjgnal Pin# Pin# 

CD I >. . .. < 8 
IN 2 > . . .... .. ..... . < 3 
GND 3 > .... .. .. .. . ... < 7 
OUT 4 > .... < 2 

The cable you need: 
Coco (DIN plug) 

Signal 
CD 
IN 
GND 
OUT 

Pin# 
I 
2 
3 
4 

Pin# 
> . . ... . ... ... .. < 20 
> . ... .. ........ < 2 
> .. .... .. ... ... < 7 
> .. .......... .. < 3 

Signal 

DSR 
RX Data 
Signal Ground 
TX Data 

C. Itoh (DB25S) 

Signal 
DTR 
SD 
Signal Ground 
RD 

You could modify your cable for the proper connections. or if you 
are handy you can make your own in one of two ways. First you 
could buy a DIN to DIN cable. remove one end, and wire it to a DB25P 



A printer 
impresses the press. 

Re•d wh•t the experts ••y •bout Smith-Coron• Dot M•trix Printers. 

PC Products*: 
"I picked the Smith-Corona D-300 fa overall value. It is the fastest in actual use, among 
the least noisy, and it provides the best flexibility in terms of document printing." 
"Programming can also produce near letter-quality print so convincing that it takes a 
magnifying glass to reveal the individual dots:· 

PC Magazine: 
"The D-300 is the only economy class printer with a wide (15 inch) carriage we can 
seriously recommend:' 
"At $795, the D-300 can't be beat:'.---John Dickinson 

Creative ComQ.uting: 
" .. .truly versatile dot matrix printer, the D-300 from Smith-Corona." 
"This .. .workhorse is durable enough for heavy-duty use in the office .. .its relatively 
low price keeps it within reach of home users .. .in addition to its excellent text capabilities, 
this. printer fully supports high resolution graphics printing:· 

HotCoCo: 
"The Smith-Corona D-300 pulls away from its competition as a near letter-quality printer." 
"I find the correspondence print of the D-300 to be the best in its price range:· 

~llllll'E SMITl-1 
:.1_ IE CORON~ 

WE"RE WRITING THE FUTURE. 

Smith-Corona is an operating group of SCMCorporation For more information on this product, write to Smith·Corona, 65 Locust Avenue, New Canaan, CT 06840 
•from a review of the following printers: Epson FX!O, Okidata Microline 83A. Panasonic KXP1091, Star Micronics Delta.15. 1From a review of 31 printers tested, selling tor under $800 



connector. Second, you could make the whole cable from scratch. 
buying a DIN plug and DB25P connector. and using your own wire. 
(I recommend #22 guage stranded.) Here are the part numbers for 
these: 
•RS #26-2014, $19.95. four-pin DIN to DB25 modem cable 
•RS #26-3020. $4.95. four-pin DIN to four-pin DIN printer cable 
•RS #274-007, $1.49, four-pin DIN plug 
•RS #274-154 7, $2.99, DB25P connector 
• RS #27 4-1549, $1.99, hood for DB25P (optional) 

The switch setting indicates that when you tum on your system, 
the printer is deselected and will not print until it receives an XON 
character. The printer then prints until it receives an XOFF char­
acter. This is known as XON/XOFF protocol. Below is a listing of the 

ircle Reader ervice card # 16 

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) 

d Plug-80 

11111111111111111111 
COCO Disk Module (2) 
Ground tab extensions 
Disk Drives (all R.S.) 
Gold Disk Cable 2 Drive 
Four Drive Cable 

~o 

~&'..._~ 

$16.95 
INCL 

$7.95 
29.95 
39.95 

USA shipping $1.45 Can/Mex $4. 
Foreign $ 7. Don't wall any longer TEXAS5%TAX 

Available at your favorite dealer or order direct from 

E.A.P.CO. • P.O. BOX 14 
KELLER, TEXAS 76248 

(817) 498-4242 
+trademark Tandy Corp 
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-VISA -
MC/VISA 

switches. An asterisk indicates that the switch should be changed 
to that position for the CoCo. A plus sign indicates that this setting is 
standard as set at the factory. A question mark indicates a recom­
mended change (e.g .. slashed zeros are easier to spot when debug­
ging) or that it wasn't clear from the manual, so experiment after 
you get the printer working. If there isn't an asterisk or question 
mark, use the standard setting. 

Q When I use a 4-foot flat cable with my disk-drive interface. 
.everything works fine. But when I use the cable with the Radio 

Shack Multi-Pak Interface. the keyboard crashes and garbage ap­
pears on the screen. Why?-William Link, Richfield. NC 

A Not many people have been successful in extending the Multi­
• Pak via ribbon cable. This method decreases noise immunity 

and reduces the bus's bandwidth. The E and Q clocks are distorted 
by capacitors C27 and C28. Also, an additional delay occurs because 
the data bus is enabled via the PAL chip. 

Switch Open Closed =-Fu=n-=-ct:..::.lo.:..:n=-----------
1-5 ON + OFF" Processing ofDC l /DC3 (XON/XOFF) 

1-6 ON+ 
1-7 CR+ 
1-8 OFF+ 
2-1 OFF+ 
2-2 N+ 
2-3 66+ 
2-4 116+ 
2-5 10+ 

2-6 8+ 
2-7 DE+ 
2-8 OFF+ 

OFF? 
ALL? 
ON' 
ON? 
1 
72 
1/8 
Prop 

7 
SEL" 
ON 

signal 
Line feed when the buffer is full 
Print command (CR, LF, VT, FF. US) 
Line feed after carriage return (CR) 
Print slashed zero 
Selection of buff er selection lines 
Top-of-form (TOF) to TOF line length 
Power-on line-feed pitch in inches 
Power-on character pitch ( 10 cpi/ 
proportional) 
Selection of 7- or 8-bit data 
Selection of power-on deselecUselect 
Power-on unidirectional printing 

Q I bought a game that automatically executes after 1 LOADM 
•it. How is this done? Can I foe a program to do this without 

disassembly or patching?-Warren Barnes, San Jose. CA 

A One way is to put a loader program into the area that Basic 
.uses for the get-next-character routine. Basic doesn't use this 

area while loading a file, and when loading is finished. Basic will 
encounter the loading program when it tries to get the next input. 

Listing 1. PUTLDR. is a Basic program that will put such a loader 
in a machine-language disk file. It does not copy the file: it actually 
modifies it on the disk. so have a backup of the disk before you try 
it. PUTLDR is a utility that gets the load, end. and transfer addresses 
of a program and adds or removes the auto-loader from the file.• 

See program listing on page 46 



Cuts number crunching down to size 
Now you can enter and revise data 
twice as fast In spreadsheets, 
accounting and other number· 
Intensive appllcatlons with the HJL 
numeric keypad. NumberJack. 

A sleek addition 
to your personal computer 
NumberJack has a streamlined, 
low-proflle ABS enclosure that 
measures Just 5-112 x 7-112 x 2-1/4 
max. The full-travel keyswltches 
have the same comfortable feel 
and rellablllty that have made the 
HJL-57 everyone's favorite CoCo 
keyboard. 

Much more than numbers 
Besides the ten numeric keys, you 
get all four cursor keys, Clear,@, 
declmal point, Comma, Enter, and 
all four standard math keys. 

Autoshlfted Add and Multlply 
One keystroke Is all It takes to 
enter the Add and Multiply keys 

without shifting. Meanwhile the 
colon and semicolon are stlll 
Instantly accessible from your 
main keyboard. What's more, 
NumberJack has Its own shift key 
to provide convenient access to all 
the numeric shifted symbols. 

Quick and easy lnstallatlon 
The completely self-contained 
NumberJack keypad can be 
Installed In five minutes or less. 
No soldering, no ·drllllng, and no 
special tools are required. Comes 
with complete Instructions, a 3-foot 
plug-In cable and all necessary 
connectors. 

HJL performance·· 
You can count on It 
Bounce-Proof keyswltches are 
rated for 50 mllllon c,vcles per key 
minimum and mounted on a solld 
aluminum baseplate. Conta.cts are 
covered by a protective membrane 
to guard against dirt, dust, and 
accidental spllls. The NumberJack 
Is bullt so well It carries a full, 

Ordering Information: Specify model (Orlglnal, F·verslon, or CoCo 2 model ii Payment by C.O.D .. 
check. MasterCard or Visa. Credit card customers Include complete card number and expiration date. 
Add $2.00 for shipping ($3.50 for Canada). New York state residents add 7% sales tax. 
Dealer inquires Invited. Circle Reader Service card #8 

one-year warranty and the 
exclusive HJL Products 15-day 
money back guarantee. 

Works with all color computers 
Including Orlglnal, F-verslon, Coco 2, 
TDP-100 and Dragon. Some Coco 2 
computers purchased after November, 
1984 wlll require a special adapter 
($3.00); Just let us know the model 
. number and we wlll add It to your 
order If required. 

Order yours today 
Just $89.95 
Cut the tedium out of numeric data 
work. The Number Jack gives your 
Coco the Input capablllty of machines 
that cost hundreds of dollars more. 

Ca•Tallllree 
1 ·800·828·6968 

P -R 0 DUCTS 
Div. of T cu:.hsUn! Tech dogy Inc. 
955 Buffalo Road • P.O. Box 24954 

Rochester, New York 14624 

r elephone: (716) 235-8358 



Mindbusters 
by Richard Ramella 

The Fifteen Puzzle 

The sliding-tile puzzle is a wondrous lit· 
tie gadget whose prime purpose It 

seems is to keep children occupied on long 
car trips. It consists of a tray of interlocked 
tiles with one open square. The object is to 
reorder the tiles based on one of several 
themes. Some versions require _that you or­
der numbers, others have you arrange part 
of the alphabet, and still others ask you to 
correctly spell words or put the elements of a 
picture in order. 

Another from Sam Loyd 
Sliding-tile puzzles derive from the Fifteen 

Puzzle, an invention of master puzzle maker 
Sam Loyd. The Fifteen Puzzle is a four-by· 
four box containing 15 numbered tiles (num­
bered one to 15) and an empty space. Jn the 
19th century. Loyd offered a $1.000 prize to 
anyone who could complete a Fifteen Puzzle 
that began with the numbers ordered cor· 
rectly except for the last two ( 14 and 15). 
which were reversed. The tiles of the Fifteen 
Puzzle can be arranged in nearly 2 I trillion 
combinations. and exactly half of them are 
insolvable. The wily Loyd had figured out an 
impossible arrangement-his money was 
safe. 

The public paid no attention to mathema­
ticians who published proof that trying to 
solve that particular arrangement was futile. 
There were tournaments, newspaper arti­
cles, and disappointments. Millions of the 
puzzles were distributed. Numerous people 
claimed to have solved the puzzle, but none 
could remember the moves when tested. 

There is a simple rule for determining 
whether It is possible to solve a given presen­
tation of the Fifteen Puzzle. Start with the first 
number of the puzzle. Read the puzzle to its 
end, determining how many lower numbers 
follow it. Keep a separate running total to 
which you add a one for every lower number 
that follows. When you have compared the 
first number to all the numbers that follow it 
and added a one to a running total for each 
lower number, repeat the procedure for the 
second puzzle number. and so on. If the final 
total is an odd number, that presentation of 
the Fifteen Puzzle can't be solved. To make It 
solvable, exchange any two puzzle numbers. 
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All the presentations of the Fifteen Puzzle 
generated by Listing I are solvable. To play, 
type RUN and press the enter key. You slide 
numbers into the blank space by pressing A 
for north, Z for south, comma (,] for west. and 
period (.) for east. Because you can only move 
into the blank space with one of four numbers, 
you use the direction key to choose the num­
ber or "tile" you want to move. Randomly 
generated tones sound when you have prop· 
erly reordered the numbers. 

The Bull's Eye 
Listing 2 is called Bull's Eye and goes di· 

rectly to the heart of the mathematical im­
plications of this kind of game. Its object, to 
correctly rearrange the picture of the bull's 
eye, is evident at once, but its solution is eva­
sive. 

Start the puzzle by typing RUN and press­
ing the enter key. (If your computer does not 
accept the speed POKE 65495,0, delete the 
command from line I 10.J The pro1ram pre­
sents a three-by-four square arrangement on 
a field of white with only one empty square. 
On the left is a large orange circle. In its cen­
ter is a blue square. On the right is a square 
containing a small orange box. The object is 
to insert this last square inside the large cir· 
cle to form the bull's eye. Press A for north. Z 
for south, comma for west. and period for 
east. As with the Fifteen Puzzle, the compass 
direction you select also indicates the square 
you have chosen to move into the empty box. 

Bull's Eye can be solved in 23 moves. Look 
for the answer in next month's column. Ran­
domly generated tones. which stop when 
you press the break key, sound when you 
have completed the puzzle. To see your 
score, type PRINT LEN(S$J and press the en­
ter key. To see the string of all your moves 
by compass direction, type PRINT S$ and 
press the enter key. 

Puzzle Contest II 
The puzzle ln Listing 3 is called Consar­

nation. It runs on the MC- 10 and the CoCo in 
Color Basic. MC-10 users. see the change in 
line 130. To play, type RUN and press the 
enter key. The program draws a large blue 
frame that contains an arrangement of blue 

squares. Filling out the frame around the 
squares are single-digit numbers in no par­
ticular order. In the northwest corner is a 
nashing orange cursor. You move it within 
the frame by pressing A for north. Z for south. 
comma ror west. and period for east. Trying 
to move into any blue area has no effect. 

The object of the puzzle is to move the cur­
sor around the grid in attempt to land on the 
highest digit possible with every fifth move. 
The numbers you land on with every fifth 
move are totaled by the computer as your 
score. Digits you land on with a fifth move 
become zeros when you leave them. You are 
not allowed to double back on a move within 
a turn. 

At the end of 10 turns, the computer dis­
plays your final score and answer string. The 
latter indicates each of your moves by com­
pass direction. To print out the answer string 
for your high score, type PRINT #-2.S$ and 
press the enter key. MC-I 0 users. type 
LPRINT S$ and press the enter key. A good 
strategy is to plan out your moves in advance 
in order to score the highest number with 
each tum. The higher your total score, the 
better your chances of winning the con­
test.• 

Eds. note-To enter Puzzle Contest II. type or 
print your name, address, highest score. and 
its answer string on a piece of paper. Mail it to 
Richard Ramella. 1493 Mt. View Ave., Chico. 
CA 95926. Be sure to write your score on the 
outside of the envelope. To be considered. en­
tries must be postmarked by June 30, 1985. 
The winner wil be the entrant who submits the 
answer string with the highest score. Jn case of 
a tie, the winner will be determined in afair 
and random manner. The winner will receive a 
free. one-year subscription to HOT CoCo and 
the winner's name and score will appear in a 
future issue. 

See program listing on page 4 7 

System Requirements 
16K RAM 

Extended Color Basic 



DIGISECTOR. 
DS-69 
VIDEO 

DIGITIZER 
FOR THE 

coco 

Tell them "I saw It In HOT Coco." 

Give your COCO the gift of sight! 
The Micro Works is happy to introduce the newest 
member of our Digisector!M family - the DS-69 Video 
Digitizer for your COCO. It has all the standard 
features of its big brothers but comes with a price tag 
that's right for you. 

• High Resolution 256 by 256 spatial resolution. 
• Precision 64 levels of grey scale. 
• SPEED! Y2 second for a full screen of video. 
• Compactness Self contained in a plug in Rompack. 
• Ease of Use Software on disk will get you up and 

running fast! 

The DS-69 Digisector 
opens up a whole new 
world for you and your 
COCO. Your computer 
can be a security system, 
take portraits, analyze 
signatures, inspect 
assembly work ... 
the DS-69 is your COCO's 

eyes. Use the DS-69 and a TV camera to get fast, 
precise conversion of video signals into digital data. 

Powerful C-SEE™ software. 
C-See is a menu-driven software package included 
with your DS-69. It provides high speed 5 level digitiz­
ing to the screen, high precision 16 level digitizing for 
superb hard copy printout, and simple software con­
trol of brightness and contrast. Or call our driver rou­
tines from your own Basic 
program for easy 64 level 
random access digitizing. 
Pictures taken by the 
DS-69 may be saved on 
disk by C-See and then 
edited by our optional 
MAGIGRAPH package for 
enhancements and 
special effects. 

The DS-69 comes with a one year warranty. C-See 
supports both cassette and disk operation with the 
Multi-Pak adaptor and requires 64K. Cameras and 
other accessories are available from The Micro 
Works. Let your COCO see the World! 

• DS-69 Digisector & C-See Software 
• MAGIGRAPH Graphics Package on disk 
Terms: Visa. Mastercard, Check or C.O.D. 

$149.95 
$ 39.95 

Purveyors of Fine Video Digitizers Since 1977. 

Th~D©~ 

W@~ Established 1977 

P.O. Box 1110 Del Mar, CA 92014 (619) 942-2400 
Circle Reader Service card # 196 
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The Computer Room __ 
by Scott L. Norman 

True Life Adventures 

Welcome to The Computer Room . 
When HOT CoCo approached me 

about doing this column. the editors said 
they wanted a series that would discuss ways 
of applying the Color Computer in the home. 
small business. or other organization. Since 
that's one of my favorite computing themes, 
I didn't need much recruiting. 

While I'm sympathetic to the needs of the 
newer user. I'll include enough material on 
applications of commercial products to ap­
peal to a broader audience. This won't be a 
hard-core programming column. but I do 
plan to discuss modifications or additions to 
existing programs from time to time. I may 
even slip in a couple of my favorite auxiliary 
routines for you to incorporate into your own 
material. 

And finally, I hope my discussions of how 
other CoCo owners have used their machines 
to solve real problems will encourage readers 
to do some experimenting on their own. 

Keeping Track of Stuff 
Things rarely tum out as we expect. Once, 

I thought I'd use my Color Computer primar­
ily for data management: organizing facts 
and figures, and keeping them on file for in­
stant recall. It didn't quite happen that way. 
One reason was that I found a lot of other 
things to do with my machine. and another 
was the unsatisfactory state of early data­
handling software. In those days I had to 
write my own Color Basic programs for a 
tape system.for Pete's sake. 

Commercial software is far better now. 
Nevertheless, I stil find that I don't use data­
management programs nearly as often as I 
once expected. Not that I Jack for possible 
applications; I have more material than ever 
to organize. It's just that most database man­
agers (the generic term. although few Coco 
programs Jive up to its technical definition) 
are designed to handle Information that's 
neatly organized. Many are unsatisfactory 
for quick-and-dirty inquiries into disorgan­
ized piles of data-what I call the electronic 
notebook or "Now what did I do with that?" 
jobs. That's unfortunate. because I carry 
around a Jot of mental data-management bag­
gage of that variety. I could use some help. 

I do a lot of writing. so I keep a formal da­
tabase of manuscriptstatus: When did I sub­
mit each .Piece and to whom, when was it 
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accepted, what's the status of the galley 
proofs. when and how much was I paid, and 
so on. This is a natural application for a per­
sonal computer. and I use it as a test case for 
database managers. It provides a good ex­
cuse for a prolonged trial of a different pro­
gram every year. 

It's easy to break the data for each manu­
script (or record in database jargon) Into a se­
ries of well-defined items. or fields. This is the 
kind of organization most commercial pro­
grams like to see, and most of them do a com­
petent job of managing it. Some are much 
more convenient in everyday use than oth­
ers, however. That's important to me. My 
manuscript file gets a Jot of use. and after a 
while a program's rough spots will come to 
my attention like a toothache. 

A recent romp through my databases re­
minded me of some of the high and low 
points of this class of software. It also refo­
cused my attention on the problem of hand­
ling unstructured information; I happened to 
be in the market for a new "casual" data 
manager at the same time. 

I'd like to share some of my findings with 
you. Please remember that I can only de­
scribe what I myself look for in a data man­
ager. I am not usually interested in 
squeezing that largest possible file into my 
system. for example; I simply don 't use my 
CoCo for very large databases. What I do care 
about includes ease of retrieving a specified 
record from a file. and the ability of a pro­
gram to produce useful reports. 

I must also be very selective. Although a 
reviewer tends to build up a large software 
library after a while, it's impossible to use 
everything all the time. I concentrated on 
just three candidates for my manuscript­
tracking chore. and another for my less­
structured data. This means that several 
very decent programs didn't even make the 
finals; don't take it to heart if your favorite 
doesn't appear here. 

I have reviewed all but one of the following 
programs at length in previous issues of this 
magazine. so I feel few qualms about skip­
ping over the nuts and bolts in order to get to 
the details. 

Pro-Color-File 
A class act. Derringer Software's Pro-Color­

File (PCFJ does a fine job of performing cal-

culations on your data in order to fill out 
some of the fields in a record. It is also partic­
ularly competent at producing complex re­
ports-especially when teamed with its 
companion routine. Pro-Color-Forms. You 
should be careful when defining the struc· 
ture of a PCF file (i.e., the lengths of fields 
and the types of data they will contain], be­
cause once you have begun to enter data. 
your options for changing a file's setup are 
very limited. This is true of most CoCo data 
managers, by the way. 

It takes about 50 seconds, plus your own 
reaction time. to go from startup to PCF's 
main menu. Human responses come into the 
picture because the program cannot be set to 
automatically load a frequently used data 
file: you must always type the name of the 
file you want to work with. and you must 
press the enter key a couple of times to indi­
cate that the correct disk is in the drive. 

This isn't much of a price to pay if you use 
PCF for prolonged sessions, but it can be an­
noying if you must whip in and out of your 
data 111e quickly. As it happens, my manu­
script tracking demands this sort of re­
sponse; I often want to just take a quick peek 
at the status of one particular piece. For that 
reason. I hope to have an auto-start modifi­
cation to report to you in the near future. 

In most other respects. PCF does a fine job 
for me. It is especially good at finding a rec­
ord on the basis of fragmentary information. 
since it searches all data fields for a target 
string-the collection of characters you spec­
ify. That means I can search for a particular 
manuscript title, or look at everything I have 
written for a particular magazine, and so 
on-a very welcome feature. 

Flexi Filer 
This provides a nice counterpoint to PCF. 

Flexi Filer, by Computerware, offers limited 
math and searching capabilities but does let 
you build a convenient self-starting system. 
You can engage an auto-start option to look 
for a particular data file whenever you begin 
the program; it takes only about 25 seconds 
to get the program and a 50-record file loaded 
into memory, ready to go to work. 

Fiexi Filer can only search the first field of 
each record for a target string. To retrieve a 
specific record for updating. you must know 
Its location number in the file. and it takes 



Prices Change 
Every Day. 
Please CaU 

1-800-343-8841 
For Lower Prices. DEALER INQUIRIES INVITED 

Prices Change 
Every Day. 
Please Call 

1-800-343-8841 
For Lower Prices. 

MEGADISK™ HARD DISK DRIVE SYSTEMS IDLL FREE ORDERING 1-800-343-8841 
F th {IBM/PC, 'Ilmdy 1000, TRS/80 Models l/Ul/IV/4P, Compaq, Eagle, Sanyo, 

or e 'lava, PC Workalikes, Color Computers, Apple/Franklin, Heath/Zenith, Max/80 
Complete with Hardware, Cables, Software and Quikfit Installation 

~~ E~~ ~~:~~ E~~~: : : : : : : : : : : : : wo.w. ~::: : ::::: :: ::::: ·:::::::::::::::::::: ::: ::::: :: ::::.: ::=: :: 
5 Megabytes External System .......... .............. ~ ... Ne.tit/·. ·t· ........................... ... .... starting at 

5299.95 
544.95 
799.95 
499.95 
699.95 
999.95 
499.95 

10 Megabytes External System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Q W .. p .. • . . . . . . . . . . . . . . . . . . starting at 
20 Megab~ External System ... . ...... . ...... . ......... . ........................... -rice .. ....... .. . stattlng at 

Strearrung Tupe Backup System - Internal Or External . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . starting at 
DOS Systems AVllilable· {IBM/Heath - DOS, 1.0, 2.0, 2.1, 3.0, or later - Apple Franklin - DOS 3.3, Prodos 

. TRS/80-LDOS, TRSDOS 6.x, Newdos/80, Dosplus 3.5, CP/M, COCO DOS, Max/80 LOOS, OS9 
FULLY WARRANTIED - PARTS AND LABOR - 24 HOUR SERVICE - CALL TOLL FREE - 1-800-343-8841 

FtePPY DISK DRIVES. POWER SUPPLIES AND CABINETS 
Our Disk Dri..,es are UL appro..,ed - Our. Floppy Drive Cabinets and Power Supplies 
are Underwriters Labora tory Listed and ha..,e passed the required Federal 
Communications Pan IS Section B-EMl/RFI tests. 
Warranly on all disk drives is one run year P•rls and labor. Warraniy on floppy disk 
drive power :JUpplles Is rivt- (5) years. In warrantr or oul or warranty ser"ice is 24 hour 
turn-a-round on all disk drives and power supplies. 

Tandon - Full Heiaht Drives 
100-1 Single Sided 40 tk Bare 

In Case wi lh Power Supply 
Dual Drives in One Cabinel .... . . . • . .. . . . . . . . 

100-2 Dual Sided 40 tk Bare 
In Case wi 1h Power Supply 
Dual Drives in One Cabinet 

Half High Drives 
65·1 Single Sided 40 tk Bare 

In Case with Power Supply 
Dual Drives in One Cabine1 

65·2 Du•I Sided 40 tk B•r< 
In Case wi1h Power Supply 
Dual Drives In One Cabinet 

65·4 Dual Sided 80 1k Bare . 
In Case wich Power Supply 
Dual Drives in One Cabinet 

TEAC H•lf HiKh Drh·rs 
55A Single Sided 40 tk Bare , 

In Case with Power Supply 
Dual Drives in One Cabine1 

55B Dual Sided 40 1k Bare , , , . 
In Case with Power Supply 
Dual Drives in One Cabine1 

55F Dual Sided 80 tk Bare 
In Case: wi1h Power Supply 
Dual Drives in One Cabinet 

Apple/Frnlllln Dt.11 Drh"" 

, Sl25.00 
166.95 
326.95 
162.00 
206.95 
381.95 

122.00 
156.95 
306.95 
142.00 
176.95 
346.95 
162.00 
196 .95 
356.95 

125.00 
. . . 166.95 
.... . . 316.95 

157 .00 
196.95 
356.95 
177 .00 
216.95 
386.95 

35/40 ltack in Case with Cable and Software . . , . _ . . . ,.. . 171 .95 
Comroller Card for ·rwo Disk Drives . . . . . . . . . . . . . . . . . . 46.95 
Combination Price for Disk Drive and Controller .... ... . .. , , . , . , . , . . 196 .95 

Commodore Disk Drives . . . . ... , , . . . . . . . . . . . , . . . 236.95 
Power Supplies and Cabinc:1s 5 y," and Hard Drive Sys1ems . sianing a1 42.00 

COLeR COMPUTER DISK DRIVE SYSTEMS AND ADD IN PRODUCTS 

35 Track Single Head Drive with Case, Power Supply, Cable 
Controller. Instruction Booklet, Diskcnes .. .... . ...................... $244.95 
Above with Dual Drives in One Cabinet . . . . . . . . . . 499.95 

40 Trad Dual Head wilh Case. Power Supply. Cable. 
Controller. lnslrutlion Booklet. Diskelle-s ..... . . ...... . ...... . . 289.95 
Above wilh Dual Drives in One Cabinet ........ . . .. 429.95 

t28 Memory Upgrade Kit 
Dual DOS Swi1ch . . • . . . . . . . , • . . ..... 

129.95 
19.95 
59.95 Wi1h Second DOS SySlem - JOOS, RSDOS, Micro DOS, and Bookl<t 

TRS/80 HARDWARE 

Model I Starler System - Delivered b)' UPS 
One Sin2le Sided Dis" Drive, CHe, Cable, Po~r Supply, 

TRSDOS 1.3 •nd M•nu•I ... .. . . .. . . . ... . 
Model Ill/IV Easy 10 ln s1a ll Disk Drive Systems 
Memory Upgrades - 4116 and 4164 

. . Sl95.00 
. . . . 309.95 

, , . , . staning at 1.50 ea. 

ALL IN-STOCK ITEMS SHIPPED WITHIN 24 HOURS. SAME DAY SHIPPING 
PROVIDED BY REQUEST WITHOUT ANY EXTRA HANDLING CHARGES. 

IBM • PC/XT WORKALIKE 
All of our tompulen have: 8 slot molberboard. 640K. monochrome adapler, 2 parsllel 
printer porls, 130 Wllll power supply, free soflWllre - all wllh our full Wllrraary. 
/PC· 2 Floppy Drives • Monochrome Monitor, MS-DOS Monitor . ... Sl,895.00 

Color S)'>tem resolution · 720h x 240v, MS-DOS . . S2,295.00 
5meg/XTtra . I Floppy Drive - Monochrome Monitor, MS-DOS . . S2,045.00 

Color system resolution - 720h x 240v, MS-DOS . 2,445.00 
IO:meg / XTtra - I Floppy Drive - Monochrome Monitor, MS-DOS . . .. 2,395.00 

XTtra - Color S)'>tcm resolution - 720h x 240v, MS-DOS . 2,795.00 
20meg/XTtra - I Floppy Drive - Monochrome Moni1or, MS-DOS . . ..... 2695.00 

XTtra - Color system, MS·DOS ........... . ... .. .. . ... . 3,095.00 
Internal Tupe Backup For Any Of Above sys1ems Add .. ................. . $449.95 

PRINTERS 
Doi Ma1rix 

Citizen . , , , ,, .. . . . .... , , . . , . . ... ... , , , 
Siar Micronics 

Gemini X-Series Parallel 120 CPS Near letter qua li ty 
Delta 10/15 160 CPS .. . .... , ... . .... .. . . 
Radix I0/15 200 CPS .. . .. .. .. .. .. ....... .. . .. 
Panasonic 1090 . . 

Daisy Wheel 
Silver Reed 440 80 Column 12 CPS 

550 132 Column 19 CPS 
770 132 Column 36 CPS . , , , , . , . . . . 

Olympia 132 Column 14 CPS with Form and Tractor 
Apple/Franklin Printer Interface w/Graphics and Cable 
Printer Cables . . . . . . . . . . • . _ 

S Call 

... . . starting al $259.95 
s1aning a1 424.95 

. . starting at 649.95 
249.95 

.. .... 315.95 
.. " " .. " 439. 95 

......... 895.00 
.. . 399.95 

84.95 
s1aning a1 19.95 

Prinler Paper - Microperf Edge 1000 Sheets .......... . "" ... . . . 16.95 

ELECTRICAL 
Surge Pro1ec1ors - Line Fillers - SL Waber - 6 Outlets with Switch 
Unin1erruptable Power Supplies 

$ 39.95 
399.95 

Volksmodem 300 Baud . 
Signalman Mark X Au1odial 

MODEMS 

Mark XII 1200/ 300 Baud Aurodial 

ADD IN BOARDS FOR THE IBM 
Multi Function Board Clock 256K, Parallel Port. Serial Port, 

Special Software _ . _ . , , , 
Floppy Disk Controller 
STB - Rio Plus 128K 

Graphill Plus 
Graphics Plus II 
Serial Port , , .. . .. . , , . 

Monochrome Board wi1h Parallel Printer Pon 
Quadram - Quadboard w/128K 

Quadcolor I 
Quadcolor II 

Diskelle:s In 10 Pack ... 
l\voprint Swi1ches 

MISCELLANEOUS 

Disk Drive Cables . . . . ..... _ • .• . ... . ... ...... .. .. 
Maintenance Cleaning Kils 
Parallel Primer Buffers BK 

Floppy Disk Drive Cables 
I Drive .· .. ,. , . ,,, .. , . . , 
2 Drives 
He~th/Zcnith 2 Drive Cables - Shielded . , 

.. ... ". s 69.95 
. 123.95 
. 284.95 

. S399.95 
S14l .OO 
299.95 
283.00 
355.00 

84.95 
210.00 

... . 289.95 
215.95 
439.95 

. .. ..... from $ 12.95 
from 99.95 
from 16.to 

12.to 
149.95 

16 .00 
18.95 
24.95 

© 
1985 SOFTWARESUPPOR~INC 

1 Edgell Road, Framingham, MA 01701 (617) 872-9090 Telex-383425 
Hours: Mon. thru Fri. 9:30 am to 5:30 pm (E.S.T.) Sat. 10 am Lo 3:30 pm 

SERVICE POLICY - Our Professional Technical Staff Is Available To Assist You Monday Through Saturday. 
WARRANTIES - Up To One Full Year Parts And Labor. Floppy Disk Drive Power Supplies - Five (5) Years. 

SERVICE - 24 Hour Thl'O-A-Round On AU In-Stock Parts. Dealer ln()uiries Invited. Call 617-872-9090 

Pl C II F Sh. · T.OJI Free 1-800-343-8841 No1Rtsponsib1eroriypogn1phica1Errors. ease a Or lppmg, .. IJ Prices and Specillcslions May Change 
HandUng And Insurance. Please Call For Our Latest Price Saving Specials. Wilhou1 Notice 
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Circle Reader Service card #222 

[T/ze, 

Master ..... 
Handicapper™ ![J[\ 
J~&~~ 

EVALUATES FROM RACING FORM! 
Arw Gf 1dtr Po~ 1 !Tod<Wl 
C1 lSs Jo<kPv !T n1y Po !L 1s'l 
Corid1' on J -
Cori-, Sti->r ( ~ LP l"I t T'.il"( r 
Ea1n ·qs T y, ir Nor11l'l IS 

f\n1l q1. ' REPRESENTATION 0• I >'' 

PROGRAM ~ 
GLD. Thoroughbred "Gold" Edition TM ~ 
A "Full" leatu1ed thoroughbred analysis designed for the pro1es· 
s1ona1 and serious novice. $159.95 complete 

EGLD. Enhanced ""Gold'' Edition TM 
"Gold" Edil!On with complete Mas1er Bettor TM system integrated 
onto !he same disk This powerful program wllt transfer all horses 
and scores to the be! analysis with a "single keystroke." 

{Master Senor TM included) $199.95 complete 

GL TD. Limited "Gold"™ 
Ena a.es Proreasionel Handicappers r o assign sped1c values to the 
racing variables "lhey· · !eel are 1mpot1an1 

PROFESSIONAL HANDICAPPING SYSTEMS 
% % O/o 

Consistency 15 
Jockey 15 

Speed 10 
Workouts 0 

Age 5 
Class is 

Condition 1 O 
Earnings 5 

100% 

Trainer 5 Time of Year O 
Post 10 Consistency 5 

Is Everything OK (Y/N) 

Crea1e program weight based on a panicu1ar track and 11ne 1une 11 
for maximum win percentage. This program 1sdes1gned !or "ease 
of use·· The user needs no programming experience. 

(COntarns 1n1egra1ed Senor TM) $299.95 complete 

GD. Gold Dog Analysis TM 
The only professional dog handicapper on the ma1ket includes 
1) Speed 6) Cond1t1on 
2) Pos1 Today 7) Running S!yle 
3) Kennel Bl we1ghi 
4) Pos1 Last 9) All new in1ernal weighting 
Sl D1s1ance 10) NEW class .nd1ca1or 
If you are near a greyhound irack you can· r afford nor 10 use 1"1s 

program $149.95 comple1e 

(with integrated Master Bet1orTM) $199.95 

Limited Dog™S299.95 ~ 
.'\. 

MHH. Master Harness Handicapper TM 
Protess1onaJ son ware designed to provide a morough analysis or all. 
troner and pacer races 1n Norlh America and Canada. Fea1ures. 
Class PoSf Positions Time Finish 
Dnver Track Conditions T•me Last Ouarter 
Days Since Las1 T1amer Track Aa11ng 
Gender Time v. Temp Allowance 

5159.95 complete wllntegrated Masier BenorTM 5199.95 

PPX. Professor Jones· Football Predictor, Prof. Pix TM 

Complete Football Analysis w1!h Data-Base. ~ 
1) Overlays 4) "Over/Under" bets 
2) Point Spreads 5) Da1a Base S1a1s 
3) 'Super Plays· 6) Holds "100" teams 
Highesl percentage ol winners 1983 S39. 95 comptele 

$99.95 with Da1a Base Managemen1 

NBA. Basketball™ 
Th1sda1abasemanagedanalys1s will provide the user with .. ALL 
bemng si1ua11ons while slormg relevant 1nto1ma11on on the disk 

599.95 comp1e1e w1Manua1 5129.95 NBA/College Ve1s1on 

LOT. LOTTERY ANAL YSISTM 
S1a11st1ca1 cc1mpa11sor• program designed to de1ec1 subtle pauerns 
1n ....,1nn1ng 1011ery numbers 

$79.95 complete w1Manua1 599.95 w1l"1 Lotto 

BROCHURE AVAILABLE 
Send check I money order l VISA I Mastercharge 
(Include expiralion date) lo: Prof. Jones 

... 1940 W. State St. 
-.. - Boise, ID 83702 

TELEPHONE 
(208) 342-6939 -=-''D ii -' 

TERMS: FREE SHIPPING ALL SOFTWARE. Add $6.00 hard· 
ware I $6.00 C.0.D. I UPS Blue $6.00 I Oul of Counlry $9.00 
I ID Residenls 4% I 3 weeks personal checks I Cash price 
only. add 'i!'lo Visa. MC I Prices subject 10 criange. 

IBM, APPLE, TRS-80, 
C-64 AND OTHERS 
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an extra step to find this. There are a good 
many selection commands for pulling rec­
ords out of the file, however; it's easy for me 
to build a separate file consisting of. say, just 
the reviews I wrote for HOT Coco in 1984. 
You can specify as many as a staggering 36-
selection criteria at once. linked with AND 
and OR function~. 

The program's mathematical abilities are 
limited to finding the totals of selected col· 
umns when you print a report-not much 
when compared to PCF, but adequate for 
many needs. By the way, both of these pro· 
grams make it easy to specify the video 
screen instead of the printer as the output 
device. so you can get a quick preview of a 
report. It is also simple to get a printout of all 
the information for any single record, with· 
out having to define a separate report format. 

Elite-File 
A program of surprising flexibility, a few 

very appealing features, and one or two com· 
plexities. Elite-File can deal with Hies up to 
4,000 records in size. although the product 
of record length and number must always be 
less than the capacity of a formatted disk­
roughly 156K. The program is also able to 
handle as many as 16 Hies at once, so you 
can command it to look through a lot of data 
when you're hunting for something. 

Nice features include the ability to copy a 
Hie definition [i.e .. the names and lengths of 
the various fields] from one Hie to another. I 
can use that: The easy way to set a year's 
manuscript Hie is to copy the definition used 
for the previous year and start filling in the 
data. 

There a couple of ways to search for a rec­
ord buried somewhere in a me. You can look 
for a target string imbedded in any field, or 
you can specify that the first field of a record 
be an exact match to your specification. This 
is usually the faster way to go. Unfortu­
nately, there is no quick-and-dirty way to get 
a complete printout of a single record when 
you find it. 

In fact, report generation is handled differ· 
ently from the way it is done under PCF or 
Flexi Filer. Elite-File does not have a built-in 
facility for setting up and storing multiple re­
port formats. You must use either its stable­
mate word processor, Elite·Word, another 
text processor, or a Basic program to build a 
"command Hie'' containing the special in­
structions needed to specify a report's ap­
pearance. ll is possible to build a report 
specification at the moment you need it, us­
ing nothing but Elite-File itself. but it will not 
be saved for future use. That gets awkward, 
unless your reporting needs are awfully sim­
ple. It's a pity. too. because Elite-File has 
enough other bells and whistles to merit se­
rious attention. 

Coco Cookbook 
This product caters to the "electronic 

scratchpad" market. It requires you to learn 

almost nothing about database technology, 
since the records are not officially divided 
into fields. You just enter information about 
a given topic as a chunk of text; you can eas· 
ily edit a file and retrieve records, but more 
complicated sorting and report-generation 
procedures are out. I tend to use this kind of 
program as a loosely organized reminder of 
my progress on various personal and busi· 
ness projects: telephone calls made, things 
to check into, and so on. 

It's hard to believe that a product called 
Coco Cookbook can handle data manage· 
ment. Well, the fact is that Cookbook is really 
a general-purpose, free·f arm data manager at 
heart; you can think of the jargon peculiar to 
its recipe-storage application as having been 
tacked on after the fact. It should be possible 
to remove all specific references to cooking 
and thus customize the program. but I'll 
leave that for a future column. 

CoCo Cookbook entries can be as long as 
3,040 characters, but the program will only 
recognize parts of a 45-character title when 
performing a search. I wish Cookbook had 
more flexibility, but nothing's perfect.• 

Scott Norman is the manager of solid 
state science at GTE Laboratories in Waltham, 
MA. and has been a personal computer enthu­
siast for five years. Write to him at 8 Doris 
Road, Framingham, MA 01701. 

Products Mentioned 
In The Computer Room 

Pro-Color· File 
Derringer Software 
P.O. Box 5300 ' 
Florence. SC 29502 
803-665-5676 
64K, disk . 
$59.95 

Flexi Filer 
Computerware 
4403 Manchester Ave. 
Suite 102-Box 668 
Encinitas, OA 92024 
619-436-3512 
32K, disk 
$54.95 

Elite-File 
Elite Software 
Box,11224 
Pittsburgh, PA 15238 
412-795-8492 
32K, disk 
$74.50 

Computerware 
32K. disk 
$27.95 



DISK 
844.95 

Introducing The ·suPft Smart" 

DATAPACKD 
TERMINAL COMMUNICATIONS SOFIWARE 

~--"-"' _, &h4,a~ .. l 
Also Supports The PBJ 80 Column "Word Pak", Deluxe RS-232 Pak, 

Parallel Printer Card and PBJ 2SP Pak 

- 'J: o\>J'°° JC 
~ ""tl..::...~\j E 

"FFA lURE.s" 
-jl u- ~ No Losl lnformalion When Usin9 Hi-Resolurion Display On Line 
~· .. ~..... ASCII Compalible File Formal 
~---1111~\l'f • Full T•" Buffering 

"FF'ffWlf"f'1' Terminal Baud Rates 300 ro 9600 
~.a.-dlf .. """-~ ,· Aulomatic Word Wrap Elimina les S.pli1 Words 
..... ~ FuJl/Half Duplex 

....._~ t:\- ~ • Aulomatic File Caplure 
~ :O~'-' d!;. • Prog1ammable Word l.en91h. ParHy and Scop 8i1s 

71' ....t S''>'3~r £' • Saveandloa dlex1BufferandProgramXeyBuHen 10 Ta pl' 
• ~r 'tO -d.- E or D;sk 
~- \}\'..A ~\V· ~ • 9 H;.Resolur;on Dlsploy Formors. 28 ro 255 x 24 
~· 1,ei"'- ...._f • True Upper / lower Case Display 
~~...-.;111.il~~ Kill Graphlcii Option for an Exua 6K 

rr;11w1'1"r1·~ • Supporis Line Break 

Freeze Display and Review lnformalion On Line 
S end Files Dlrecdy from Buffer Of Disk 
Full Disk Supporl for Disk Version 
Send. Conuol Codes from Xeyboard 

• Separale Prinler Baud Rates 110-9600 
Dtsplay on Screen or Outpul Contents of Buffer ro Prin1er 

• Auromcuic Memory Sense 16-64K 
9 Programmable Funclion Key Variable Lenglh Macro Buffer 
Programmable Prompr Characler or Delay 10 Send Nex1 Line 
P1ogrammable Control Character Trapping 
Programmable Open/Close Buffer Characters 

• Au1omalic Key Repeal For Ediling 
• Program and Memory Siatus Displays 

CBASIC is a fast Machine Language integer Basic Complier that can convert Color Basic programs into fast machine language programs. CBASICfeaturesover 
100 Basic Commands and functions that fully support Disk. Tape, Screen and Printerl/0. Hi & Low Resolution Graphics. Sound. Play and String Operations just like 
Color Basic. CB ASIC also includes a powerful full featured Basic program Editor using a 51,64 or 85 by 24 line display. The Hi-Resolution display can be automatl­
cally included in your compiled program for enhanced display capability and allow mixed text and graphic displays. 

Graphics Commando: CIRCLE. COLOR. CLS. DRAW. GET. LINE. PAINT. Program Control: FOR/NEXT/STEP. GOTO/GOSUl3. IF/THEN/ 
PCLS. PCOPY. PMODE, PRESET. PSET. PUT. ELSE. RETURN. STOP. RETI. ON n GOTO/GOSUB. 
RESET, SCREEN. SET. POINT. PPOINT ON ERROR. ON RESET. ON IRQ/FIRQ/NMI. ON 

Sound Commands: PLAY. SOUND 
OVR/NOVR. EXEC. LET 

Stying Func::ttons: CHRS. LEITT. MIDS. RIGHTS. LEN. INSTR. LSET, 
RSET. TRMS. STRS. STRINGS. INKEYS. MKNS 

Directives: ORG. REM OR'. END. DIM. END. BASE. RAM. ON/ 
OFF. RAM64K. HIRES. GENERATE. DPSET. STACK 

Numeric Functions: ABS. POS. TIMER. RND. ASC. TAB. CAL JOYSTK, 
PEEK. POKE. LOC. LOF. EOF. FREE. CVN. ERR. 

Editor Commands: LINE EDIT. AUTO EDIT. COPY. MOVE. RENUM· 
BER. AUTO LINE•. PRINTER, LIST. DELETE. 
SEARCH. REPLACE. BAUD RATE. PRINTER. 
CBASIC. TAPPEND. SKIP. SIZE. LOAD. SAVE. 
APPEND. KILL DIR. and much. much more. 

VARPTR. SWAP 

1/0 Commands: OPEN. CLOSE. INPUT. LINEINPUT. PRINT WRITE. 
PRINT@. GET, PUT. KILL CHAINM, FIELD. DATA. 
READ, RESTORE 

REQUIRES 32K and Disk. 64K recommended 

,..,..., ..... ~~IJRr.'ft'r.Ti~ 

NEW IMPROVED VERSION 

- VP TO 85 CHARACTERS PER LINE 
READABILITY 

-ADJUST ABLE AUTOMATIC KEY REPEAT 
- PROPTECT 1·23 SCREEN LINES 
- CONTROL CODE KEYBOARD 

· FULLY BASIC COMPATIBLE 
· DISPLAY FORMATS OF 2R ro 255 CHARACTERS PER LINE 
· FULL 96 UPPER/LOWER CASE CHARACTERS 
· MIXED GRAPHICS & TEXT OR SEPARATE 

GRAPHIC & TEXT SCREENS 
· INDIVIDUAL CHARACTER HIGHLIGHTING 
· REVERSE CHARACTER HIC;HLIGHT MODE 
·WRITTEN IN FAST MACHINE LANGUAGE 
·AUTOMATIC RELOCATES TO TOP OF 16/32K 
·AUTOMATICALLY SUPPORTS64K of RAMWITHRESETCONTROL 
· REVERSE SCREEN 
· ON SCREEN UNDERLINE 
· 90LJBLE SIZE CHARACTERS 
· ERASE TO END OF LINE 

R.J,....,, ,_.,,,. l • n• l•n'9 f h1 f ro,. c. 8 ' "" ~S chartc f~r ~ 
ltl cr. ,r .. o( l f' rl. ,.,. , ' ' ". 

) ~ 61 l" t~~"r,!.~, ~iii$ /f~ ~ .".1 n1: ,.•/• .. 

~ I C.h~r.1oc t,rs .,,. l 1n,. 
< ~ o .~t< t tr ~ ,,.,,. 11r1i' 

~0....c1-tttr lift. 

f~d I Control Codf' KfYt>o.ir.J & l'lvlo".tl i c I(.,:>" i;,>of'.tf 
t'li~fl'd lf'M I .and Gr.a•hin in Pt'IOJI( 1 and t'lv 0: h nC1rf' . 

Ai~. ~ ~QAik5rafi~ttAi: )" 1 ~~nd~~~agl s ~h~~ 1~~ :;Ac 

All ORDERS SHIPPED FROM STOCK 
ADD $2 .50 POSTAGE 

· ERASE TO END OF SCREEN 
· HOME CURSOR 'lll!p Circle Reader Service card #335 

· BELL TONE CHARACTER 
· HOl\lE CURSOR & CLEAR SCREEN 
· REQUIRES ONLY 2K OF RAM 5566 Ricochet A venue LasVeQas,Neva<la 89110 
· COMPATIBLE WITH ALL TAPE & DISK SYSTEMS (702) 452·0632 

Tell them "I saw it in HOT Coco." 

Screen Enhancement Program Comparison Chart 
PROGRAM FEATURES HI-RES II HI-RES I BRAND X 

NEW OLD 

Upper/Lower case rharacrers Yes Yes Yes 
Mixed Text and C.Mphics Yes Yes Yes 
Separate Tex.! & (;raphics Yes Yes No 
Pnn! @ fully implemented Yes Yes Yes 
Prin! @ on <:111 line lengths Yes Yes 51 only 
DiHeren1 line l ~· ngths 281025"19128 lo 255 (9) 51 only (I) 
Automatic Kev Repeal Yes Yes Yes 

~~{~s~;~~a~e~1~~:a1 Yes No No 
Yes No No 

Erase to end of line/screen Yes Yes Yes 
Home Cursor Yes Yes Yes 
Solid or Blinking CuGor Yes No Yes 
CLS command supponed Bulf/Biack Buff/BJ.ck Buff/BJ.ck 
X.. Y Coordinate Cursor 

Positioning Yes Yes No 
Double Size Characters Yes Yes No 
lndividua!/Conl1nuous 

o~S:~~~~1 iU~derlin\ng Yes Yes No 
Yes Yes No 

Clear Key functi onal Clear /L keysClear key No 
16.32 & 64K Supponed Yes Yes Yes 
Green or Black Background 

Color Yes No No 
Dual Character sets for 

Enhanced 64 and 85 
Characters per hne displdy Yes No No 

Pro1ec1ed Screen Lines 
(f199rammable) l 10 23 No No 

Ful Con1rolCode Ke~board 
for Screen conlrol uectly 
fr om !he keyboard Yes No No 

Progra mmable Tab Charac1er 
Spacing Yes No No 

Full Screen Reverse Funrnon Yes Yes No 
Switch to & from the S1andard 

16 by 32 Screen for full 
compalability Yes No No 

On Error Gola Fune lion No No Yes 
E)(!ended Basic Required No Yes Yes 
All Machine Language Program Yes Yes Yes 
RAM Required in addition ro 

Screen RAM 2K 2K 2K 
Program Price (Tape) $24.95 $1995 $29.95 

• VISA. MASTERCARD AND C.0.D. ACCEPTED 
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NEW New Low Price 1 

DISK 
DRIVES 

40Tac s 6M s 

//ti'oub le Sided 

Ooub le Oen sl !y 

STARTING AT 
1 /2 Hght. Teac;Panasonic 

$129.00 TANDON MPI TEAC 

WITH CASE 8r 

POWER SUPPLY 

$169.95 

Speed 6 ms tk to tk and up 

Capacity 250k unformatted 

Tracks 40 

Warranty now 1 YEAR 

We carry only the finest qua Ii ty disk drives ·no seconds• no surplus 

SAJISFACllON GUARANTEED!! ALL DRIVES FULLY TESTED&WARRANTEED 

Complete Disk Drive with Power Supply&Case ......... H!l~ ...... $169.95 

Two Drives in Dual Case & Power Supply .......... ...... T~i!~ ..... $2 79.95 
• Tracks 40 only 

1/2 ht double sided double density Disk Drives ( Panasonic/Teoc) $159.00 

1/2 ht double sided double density Disk Drive with PS&~r~~k~.
4

~ .... $199.95 

ow to use your new drive system on audio cassette 

Single ps&case $44.95 Dual 1/2 ht ps&case .. $54.95 Dual ps&case Call 

Color Computer Controller r J&M) $129.95 
DRIVE 0 FOR RADIO SHACK COLOR COMPUTER 
TANDON, MPI OR TEAC DRIVE (SINGLE SIDED 40 TRACKS SPEED 5MS TAK TO TAK & UP) 

POWER SUPPLY and CASE,TWO DRIVE CABLE WITH ALL GOLD CONNECTORS EI 
fv'='" J&M CONTROLLER, MANUAL and DOCUMENTATION •••••••••••••••••••• , $~., , , .. $SAL . 

""'<v~ "''DRIVE CZ) FOR RADIO SHACK COLOR COMPUTER 
~.;;~ ~ ...,<v'=' PANASONIC 1/2 HEIGHT DOUBLE SIDED DOUBLE DENSITY DRIVE SOOK unformatted \ \ 

~oc,..,""' POWER SUPPLYand CASE, 2 DRIVE CABLE WITH ALL GOLD CONNECTORS C::,0~~SALEI 
J&M CONTROLLER. MANUAL and DOCUMENTATION, •••••••••••••••••••• ~ •• , •• , ., • • · 

TAKE ADDED SAVINGS ON TWO DRIVE SYSTEMS 10D iS•et1es 

DISKETTES with free library case............... ..~.~.~"."::':~:·: $1795 
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now 

~~~ with 
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Nothing more to buy! 
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m TRUE DATA PRODUCTS ~ 
195 Linwood Street, P.O. Box 546 CALL US TODAY!! (617)234-7047 

1-800-635-0300 Linwood, Massachusetts 01525 .. ORDER TOLL FREE 

Tell them "I saw it in HOT CoCo." Circle Reader Service card 1'93 June 1985 HOT Coco 29 



REVIEW 
by Scott L. Norman 

In Search 
Of 

30 HOT Coco June 1985 

Find out whether one of these two 
memory-expander kits will work for you. 

Over the years. the Color Computer has experienced many 
significant hardware upgrades. One such upgrade currently 

making the rounds is memory-expansion kits that increase capac­
ity to 96 or even 128K of RAM. Several brands of these kits have 
appeared recently on the market. and while they don't increase 
the space available to individual programs. they do open up a host 
of interesting possibilities. Memory upgrades let you keep two or 
three 32 to 64K programs loaded in RAM and ready to go. You can 
jump from one program to another by flipping a switch or by using 
one or two Basic commands. 

This review describes my experience with expansion kits from 
Dynamic Electronics and DSL Computer Products. Because their 
approaches to treating the CoCo's expanded memory resources 
are different, this should give you a good overview of what is pos­
sible in memory upgrades. To begin, let's look at how a machine 
purported to peak at 64K is manipulated to handle larger blocks of 
memory. 



The Expandable Coco 
The Color Computer can address only 64K of memory at one 

time. This limit is imposed by the addressing scheme used in the 
6B09 microprocessor and its support chips. But its setup still 
leaves room for invention. The 6BB3 SAM (synchronous-address 
multiplexer). which handles communications with the computer's 
memory, can assign the same addresses to different sets of chips at 
different times. This "'bank selection" technique is the key to the 
Color Computer's memory expansion beyond 64K. 

When the Color Computer is first turned on. it assigns the lower 
32K of addresses to RAM. ROMs get 24K of the remainder. even 
with 64K RAM chips installed. Color Basic, Extended Color Basic, 
and Disk Extended Color Basic (or a ROM pack) each get BK. The 
remaining BK of address space is unused, except for a small segment 
assigned to UO [input/output) devices. such as the keyboard, joystick 
ports, and so on. This memory setup is called Map Type 0. 

You can also program CoCos with 64K of RAM for Map Type l. 
which interprets all addresses. with the exception of those vital to 
1/0 locations. as belonging to RAM. The ROMs are effectively 
switched out of the circuit. although it is possible to copy some of 
their code to RAM locations if it is needed. Map Type I is used by 
Flex and OS-9. and such popular applications programs as Tele· 
writer-64. DynaCalc. and the VIP library. Perhaps the most excit­
ing aspect of Map Type I is that it allows the SAM to handle a 
second bank of 64K. 

The new memory-expander kits consist of logic circuits and ad­
ditional RAM chips. This extra memory can be applied in two 
ways. The computer can treat the second bank as independent 
storage. In this mode an expanded CoCo becomes two 64K com­
puters. although only one can run its resident program at a time. 
This is the approach taken by the Dynamic Electronics expander 
kit reviewed here. 

The extra memory provided by some upgrade kits is divided into 
two "pages" or banks of 32K. residing at the lower addresses. It is 
possible to keep the Basic ROMs active while loading as many as 
three 32K programs into the computer at once: one in the lower 
32K of the original RAM and two more in each half of the additional 
64K of memory provided by the upgrade kit. The DSL expander 
uses this technique. 

Kit Installation 
Both of these memory expanders come with all soldering com­

pleted, but installation of the kits still requires care and effort. The 
installation procedure for Dynamic's ME-12B-64, described here. 
is similar to that of DSL's 12BK the Easy Way. First you remove 
10 of your CoCo's !Cs (integrated circuits): eight memory chips, 
the SAM. and one of the two P!As (peripheral interface adapters). 
Eventually you reinstall these in new sockets that ride "piggy­
back" on additional chips (including a complete bank of RAM) 
plugged into the computer's circuit board . For the Dynamic. you 
must also drill a hole in your CoCo's case to install the bank-selec­
tion toggle switch. 

The most difficult task for nonhobbyists is likely to be the re­
moval of the 40-pin SAM and PIA. There isn't much room to ma­
neuver your tools: factory-installed !Cs of this size tend to Ht very 
snuggly. I found it necessary to use a hobby knife followed by a 
thin screwdriver to open a little space between the chips and their 
sockets. Then I used a tweezer-style IC puller to extract the chips 
with a rocking motion while steadying the printed-circuit board 
with my free hand. 

The 16-pin RAMs are easy to remove by comparison. Although 
the instruction sheet doesn't point this out. it is a good idea to 
observe the usual precautions against static electricity, which 

could harm your computer. Touch a grounded metal object before 
handling your chips. When you have pulled them out. keep them 
on a conducting surface, such as a sheet of aluminum foil. 

When you have removed the original chips, insert the 10 new 
IC/socket assemblies. These chips plug into your board, and your 
original chips plug into them. A little care is required to ensure 
that they are properly oriented and that all the pins make contact 
with their sockets. Then you install the bank-selector switch (on 
the Dynamic ME-12B-64) and replace the PIA and SAM. Dynamic 
recommends testing the new memory bank at this point, before 
you replace your original RAM chips. When you tum the computer 
on, only one bank will be properly initialized. It is necessary to 
throw the switch to the other side and press the reset button to 
initialize the second bank. 

Dynamic offers a solution for purchasers whose nerve fails them: 
the company will do the upgrade for a modest fee . It is also possible 
to arrange for the loan of a computer while yours is in the shop for 
this modification. 

The Dynamic ME-128-64 
When you have concluded the installation, how do you use your 

12BK CoCo? The toggle switch provides one method for skipping 
between programs in the two memory banks. The Dynamic Elec· 
tronics documentation also includes two POKEs that you can in­
sert in Basic programs to perform the same function. The switch 
has a middle position that you use when you are running under 
program control. 

Whenever you change banks. the program that was running is 
suspended, the values of all variables and pointers are saved. and the 
original RAM is placed in a reduced-power mode (drawing only about 
10 percent of the power it normally uses). My E-board CoCo tends to 
run warm because of its many modifications. but I don't think the 
addition of the ME-l 2B-64 has added any noticeable heat load. 

The toggle switch is less reliable than POKE statements for 
transferring control, at least on my Coco. The toggle works suc­
cessfully several times in a row and then hangs up on the next 
attempt for no apparent reason. Bill Chapple from Dynamic Elec­
tronics acknowledges that the switch is probably susceptible to 
contact bounce-microscopic oscillations that can occur whenever 
a mechanical contact opens or closes. 

Contact bounce is often interpreted by high-speed digital elec­
tronics as many closely spaced operations of the switch. and it is 
possible that the CoCo's circuitry can be fooled at some critical 
point. There are some simple ways of "debouncing" a switch 
through circuitry, but these methods are not incorporated in the 
current generation of 12BK expanders. 

The ME-12B-64 was designed and tested for use with two copies 
of Cognitec's Telewriter-64 working on two different text files. I 
have switched banks from this configuration dozens of times with­
out encountering a problem. Although this is a useful setup for me. 
it is specialized. and not for everyone. There are also some restric· 
tions to the way you can switch memory banks. Dynamic has not 
tested the compatibility of the ME-12B-64 with many other com­
mercial programs. A fair amount of trial and error is necessary to 
see if two applications routines will run side by side. 

Because the Color Computer has only one video-display gener­
ator chip and only one SAM to drive it, it does not let you pass 
control successfully from one bank to another unless both pro­
grams are in the same display mode. In other words, you cannot 
switch from a 32-column by 16-row text screen to high-resolution 
graphics. If you try to do so. the screen displays a meaningless 
pattern. and both programs are apt to hang up. It is usually safe to 
make a switch if both the active program and the one on standby 
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are performing similar display operations at the time the transfer 
is made. But in truth, even this is not enough to guarantee success. 

A few combinations of comercial programs work well together 
on the ME-128-64, and others just don't seem to get along. I was 
disappointed, for example, to discover that Telewriter and 
Dyna Cale won't work together. Even though both programs use a 
51-column by 24-line display, I can find no way to leave the spread­
shert and get into the word processsor's edit mode. 

However, Chapple promises that he will explain in an upcoming 
issue of his newsletter how to pass variables between two Basic 
programs in the ME-128-64's separate banks of RAM. [The tech­
nique involves reconfiguring the PIA chips for output, a state in 
which they retain data that is POKEd into them.) That shouJd make 
the ME-128-64 more valuable to the do-it-yourself programmer. 

DSL's memory-expander board is called 128K the Easy Way. 
The first step in the instaJlation of this board is removing the 
CoCo's SAM chip and reinstalling it on a small printed-circuit 
board that plugs into the original SAM socket. Then you remove 
the original 64K RAMs and reinstaJI them pig!t'back on the new 
set, just as for the Dynamic Electronics kit. Two clip-on leads con­
nect the new SAM board to a pair of pins on one of the RAMs. 

DSL's 128K the Easy Way does not use a toggle switch for bank 
selection. You use POKE commands to switch in and out of mem­
ory segments. The new RAM is divided into two pages, each of 
which occupies the lower 32K of the CoCo's address range. These 
are designated by DSL's documentation as Page I and Page 2. The 
bottom half of the original 64K, the work space normally available 
in Basic, is called Page 0. 

With this system there is a fourth 32K memory segment. the 
"high RAM," which is normally unavailable to the CoCo's Basic 
because it occupies the same space address as the ROMs. This 
space is accessible with the DSL kit and can be used to hold a 
control program or a copy of the Basic ROMs. The 20-page instruc­
tion booklet that comes with 128K the Easy Way includes Basic 
and Assembly-language versions of a page-changing routine that 
takes care of all bookkeeping chores, such as clearing space for 
strings and arrays and setting stack pointers for the various pages. 

Like the Dynamic Electronics kit, 128K the Easy Way will find 
its niche initially with experienced programmers. Some commer­
cially available software can capitalize on the new memory; the 
Star-DOS and XEX operating systems already work on the DSL 
product. And there is other software for l 28K the Easy Way under 
development, including new basic interpreters, a word processor, 
and a database manager. People who want to write 128K software 
are invited to contact Dennis Lewandowski at DSL. The company 
is also publishing The 128K Newsletter selling at the subscription 
rate of $10 per year. Included in upcoming issues is an explanation 
by Dennis Derringer of Derringer Software on how to make Pro­
Color rile work on l 28K the Easy Way.• 

The ME-128-64 is manufactured by Dynamic Electronics Inc., P.O. 
Box 896, Hartselle, AL 35640, 205-77 3-2758. The company offers sev­
eral models to cover all the board versions of the Color Computer 
ranging in price f ram $129 to $189. Dynamic's 96KX, not reviewed 
here, uses another method to give you extra memory and costs $59 
($49 in cartridge form). The 128K the Easy Way kit is manufactured 
by DSL Computer Products Inc., P.O. Box 1176, Dearborn, Ml 48121, 
313-582-8930. Models are available to }rt all 64K CoCos and the CoCo 
2for $99. 



edited by J. Scot Finnie 

Ed. note-In keeping with HOT CoCo's new 
appearance. our review-rating system has 
undergone an overhaul to standarize review­
ers' assessments. We have reduced the num­
ber of ratings from ten to six and given each a 
short description. The change is meant to 
make the reasoning behind ratings clearer for 
readers and reviewers alike. We have also 
added overall ratings to sum up our reviewers' 
impressions. Overall ratings are an average of 
the ratings for all the categories rounded to the 
nearest quarter of a rating point. The table be­
low defines the new rating system. 

HOT CoCo's New Review Ratings 

6. . . . . . . . . . . Unsurpassed 
5. ..... ... . ... Excellent 
4 . . . . ... .. . . .... . ... Above Average 
3 . . ......... Acceptable 
2 . ........ . ..... Needs Improvement 
1 . . . . . . . . . . . . . . . .. Unsatisfactory 
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Caught Up in Star Trap 
by Richard Ramella 
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When I was a child I saw a carom board 
game advertised as "100 games in 

one." It cost $10, which works out to only IO 
cents a game. I sent for it and was not disap-. 
pointed. It had checkers. chess. tiddly winks. 
carom billiards. puzzles. shuffleboard. and 
more. And it was based on little more than 80 
game pieces and my imagination. 

Star Trap's spirit of inventiveness evoked 
the memory of that carom board game when 
I sat down at the CoCo with my children to 
play it. Star Trap has some important basic 
features. including a maze. moving pieces. 
and sound keyed to game events. The most 
interesting feature of this program. however. 
is that it gives you numerous games in one. 
Players can change play levels, maze size. 
speed, among other parameters. and design 
their own mazes. I highly recommend the 
game for its intended audience. ages 7 and up. 

Radio Shack calls Star Trap a "coopera­
tive/strategy" game. It is a product of Radio 
Shack and the Children's Computer Work­
shop, an offshoot of the Children's Television 
Workshop, producers of Sesame Street. The 

game is not based on a violent premise. The 
object is to trap the star so that it can't move, 
not obliterate it. Two joystick-equipped play­
ers can work cooperatively to catch the star, 
rather than competing-a fresh approach. 

The rules might seem complex at first. but 
children make early. satisfying plays without 
much knowledge of what to do. In time. they 
learn the finer points of play. too. The in­
struction booklet is very good: young chil­
dren find it easy to understand. In the back 
of the booklet there are suggestions for non­
computer activities with mazes. including 
blindfold travel of a labyrinth made of paper 
towels and a board-game version of a game 
called Fox and Geese. 

The essence of Star Trap is a star on the 
loose in a maze. Players control a graphic 
symbol, which they use to pursue and trap 
the star. Two players can win by trapping the 
star between them. The graphic symbol can 
also leave a single X or a trail of Xs behind it 
that impede the constantly moving star. 
Other features of the maze are available 
through menu selection or in the higher lev­
els. There are several gates that confer a new 
status on the star and the graphic symbol as 
they pass through them. Included among 
these are speed gates, slow gates, jump 
gates, invisible gates, and magic gates. The 
wily star is fast and can be tricky to catch. It 
amuses kids because it seems to take on its 
own personality. 

If players tire of the form of the maze. they 
can set their ideas in motion by using a sim­
ple maze-building menu. You can set the 
maze to a small, medium. or large size. It can 

An Introductory-Level Screen on Star Trap 

be black, green, or white. It's possible to set 
the star and graphic symbol separately at 
one of three speeds. Star Trap lets you com­
bine five kinds of gates in any order. Play 
takes on a new look without maze walls. The 
total number of game variations possible in 
Star Trap is 124.416. 

The 9-year-old member of my family test 
panel has played Star Trap daily for more 
than a week. To me this is a sure sign that 
Star Trap, like my old carom board game. 
passes the amortization test: Cost + Num­
ber of Plays = Value.• 

Star Trap is packaged by Tandy Corp. (Cat­
alog No. 26-2510). 1400 One Tandy Center, 
Fort Worth , TX 76102. It requires 16K. Ex­
tended Color Basic, and is available on cas­
sette or disk. It sells for $19.95. 
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Monitoring The TV Buff lie 
by Gary W. Clemens 
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TV Buff Ile is an adapter circuit from 
Green Mountain Micro that you add to 

your CoCo in order to use a color or mono· 
chrome composite-video monitor. The mon­
itor adapter is designed to intercept the video 
signal generated by the computer before it is 
converted to the RF (radio frequency) signal 
used by a television. The product lets you 
connect a monitor to your CoCo for a clean. 
interference-free picture that is far superior 
to its TV counterpart. 

TV Buff Ile is made up of a smaJI circuit 
board with eight color-coded wires and a 
ground wire. The circuit board has double­
stick tape on its bottom to make mounting 
the card inside the computer easy. Although 
its advertising doesn't mention it. TV Buff Ile 
requires you to solder its wires to compo­
nents inside the computer. You must also ob­
tain a connector (most CoCos need a female 
phone plug, such as Radio Shack part num­
ber 274-337) and solder it to one of the wires. 
If you decide to install sound, you'll need a 
second jack. 

You can set TV Buff Ile to use either a 
monochrome or a color monitor when you 
install it, but it can't be set for both at the 
same time. The video driver does allow si­
multaneous use of the TV and monitor out­
puts. You can get sound with TV Buff 1lc 
through the cassette port or by hardwiring it 
for pennanent installation. 

Set Up' 
The installation procedure for this video 

driver is not complicated. However. because 
it requires soldering to components inside 
the Color Computer, you must be careful. If 
you have not used a soldering iron in elec­
tronics projects before. you should find 
someone to help you. You'll find that an ex­
tra pair of hands can be a real help. 

Most of the soldering for TV Buff Ilc's in­
stallation is done on the VDG (video display 
generator, part number MC684 7P) chip, 
which you could damage accidentally if you 
are careless. The other items that you must 
solder are the output jacks and a ground 
point on the computer's circuit board. The 
instructions tell you to solder seven of the 
nine wires to the VDG. one to the output jack, 
and one to a ground point. For a pennanent 
sound installation. you need to solder a ca­
pacitor between chip U3 and an output jack. 
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The instructions direct you to remove the 
VDG chip from its socket before you start sol­
dering. This works fine for the earlier pro­
duction models of the CoCo and CoCo 2 but 
might not be possible with newer versions. 
some of which have most of their compo­
nents soldered into place. Green Mountain 
Micro needs to update TV Buff He's docu· 
mentation to cover this possibility. 

The last step in setting up TV Buffllc is to 
run the output lead or leads outside the 
CoCo's case. The way you accomplish this 
depends for the most part on the size of the 
wires and jacks you select. l filed a small 
notch in the top of the computer's cover. But 
another method calls for a small diameter 
wire that you squeeze through the existing 
notch for the TV jack. 

Documentation 
TV Buff llc's instructions guide you 

though the installation procedure step by 
step. Because you must choose between 
monochrome or color installation. the in­
structions provide you with guidance on 
each choice. 

TV Buff Ile comes with seven pages of in­
structions. Three pages cover installation. 
two provide troubleshooting tips. and one 
has additional notes that discuss specifica­
tions. adding sound. and using surplus mon­
itors. A separate page has a component 
layout and schematic diagram of TV Buff Ile. 
These instructions are excellent. They are 
easy to understand because they are not 
filled with technical jargon. 

One shortcoming of the documentation is 
that it glosses over the instruction for install­
ing sound. The sound section needs to be ex­
panded to clarify, for example. how you use 
the cassette output to get sound. Connect the 
plug that nonnally goes to the auxiliary port 
of the cassette to the audio input of the mon­
itor-not the cassette. 

Customer support is an important part of 
any purchase. Green Mountain Micro gets 
high marks in this area. I had a question 
about the installation. When I called the com­
pany. I got the answer I needed from the first 
person I talked to, without a run-around or a 
hassle. 

Ease of Use 
Most TV Buff lie owners will find that using 

the adapter once they have installed it is as 
easy as turning on their CoCos. If you have 
both a color and a monochrome monitor and 
want to switch back and forth, however. the 
changeover is difficult. You have to open up 
the computer and switch back and forth be­
tween the MC 1372 chip and a resistor on the 
adapter board. 

TV Buff lie is a well-made piece of equip· 
ment. Its components are solidly attached to 
the board and loosen only with the applica­
tion of detennined force. One point to weigh 
before you buy TV Buff Ile concerns repairs 

to your CoCo. If you ever need to return you 
computer for servicing, you will have to un­
solder and remove the adapter and reinstall 
it after the repairs have been completed. 

Performance 
The ·most important aspect of a video 

driver is how it measures up on your moni­
tor's screen. I used TV Buff Ile with mono­
chrome and color monitors and got sur­
prisingly different results. 

TV Buff He's monochrome quality was not 
as good as I expected. I compared the text 
output to that produced by other adapters on 
a brand-name. medium-resolution monitor 
with a well-known word processor in 50-, 64-. 
and 85-character modes. The characters that 
TV Buff !Ic produces are fatter. and as a result. 
somewhat harder to read than those I have 
found with other adapter products. Neverthe­
less. the picture quality is plainly better than 
that of a good TV. My impression is that the 
picture is overdriven. but I couldn't discover 
any way to correct the problem. 

The color-monitor mode produced differ­
ent results. Because text is not the best ap­
plication with which to judge color, I looked 
at more colorful applications. I preferred the 
TV Buff Ile with a color monitor to some 
other monitor adapters I've seen. The colors 
on the low-resolution color monitor I used 
were vivid and sharp. without any blotchi­
ness or bleeding. The picture quality of TV 
Buff Ile with the monitor mentioned above 
was far superior to that of a color TV. 

Neither the color nor the monochrome in­
stallation of the TV Buffllc showed any signs 
of snow, ghosting. line interference, motor 
noise, or any of the many other problems as­
sociated with the use of a TV and a computer. 
The sound quality was consistent with what 
you nonnally hear from a TV. A minor note: 
I found that shielded cables aren't necessary 
for the video output. A good-quality un­
shielded patch cord works fine. 

Summary 
The TV Buff Ile is a good product. If you 

don't anticipate needing both monochrome 
and color output. it will serve you well. Al­
though installation of TV Buff Ile is more dif· 
ficult than that of some other video adapters, 
it is also more pennanent. That can be an 
advantage. Some other adapters leave you 
wondering whether their connections are 
really tight enough. If you plan to do a lot of 
word processing on a monochrome monitor. 
check into another video driver. But if you 
are looking for a reliable video driver for your 
color monitor. this might be the one.• 

TV Bu.ff Ile is manufactured by Green Moun­
tain Micro, &J.thory Road, Box R. Roxbury, VT 
05669, 802485-6112. It sells for $19.95 plus 
$2.50 for shipping. 



On Color Computer Graphics 
by Richard Ramella 
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Bill Barden. author of Color Computer Graph­
il:s. is the Color Computer's premier pro­

gram ming writer. When he shares his 
knowlewdge, beginners and experts alike learn 
new programming methods fer the CoCo. Color 
Computer Graphics upholds this tradition. I rec­
ommend it to Color and Extended Color Basic pro­
grammers working at any level. 

Color Computer Graphil:s provides the beginner 
with graphics essentials in sections that improve 
on the Color Computer's manuals. It lures the ad­
vanCect pro(f-ammer into experimentation. The 
best aspect of the work is its numerous shorl list­
ings. which provide illustrative results after just a 
few moments of typing. The effect fer those who 
work throught the text in a thoughtful and open­
minded manner i.s a transformation from begin­
ner into teclmical expert. 

Barden's writing style is light-hearted and 
informative. His humor is disarmingly 

Meet Edittron 
by Scott L Norman 
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I l takes only a little program writing and 
debugging to make a believer out of you: 

Extended Color Basie's built-in line editor 
isn 't ideal. Once you have worked with a 
word processor or other full -feature applica­
tions program, you become accustomed to 
the joys of full-screen editing. such as the 
ability to move the cursor freely over a screen 

corny. as in the first chapter's claim that the 
book has a sequel titled The Color Computer 
Meets the Mad Scientist. This is writing in the 
tradition of David Lien's "classic" TRS-80 
User's Manual for Level I on which many pro­
grammers cut their teeth in the late 1970's. 

Color Computer Graphics has two sections. The 
first covers how to use graphics commands and 
the second explores programming techniques. 
The book also has a slick four-page center section 
of color screen photos showing results from list­
ings given in the book. Barden has romething fer 
everyone. He does not, for example, skim over 
Color Basic, but covers it thoroughly in its own 
chapter. And he explains Extended Color Basic 
graphics methods 9'.l that almost everyone can un­
derstand them and begin using them creatively. 

Color Compuler Graphics has new ideas. such as 
if you create a circle with a large enough radius in 
Extended Color Basic, it flattens against the 
boundaries of the screen-making a box with a 
short command. The book's many interesting 
p::>inters include how to display extra colors in oth­
erwise color-limited modes: how the draw com­
mand can give you many unusual shapes without 
using much memory: how to use se1igraphic 
modes, the best of which lets you POKE eight 
colors into a 64-by- 192 pixel resolution: how to 
produce precise rounded shapes with short com­
mands. 

I have only one quibble with Color Computer 
Graphics-it was written backwards. It should 

of text, making changes wherever needed. 
The CoCo's standard editor limits you to 
working on a single program line at a time 
and could require you to specify a line num­
ber several times if major changes are 
needed. !tis no surprise that one of the most 
popular accessories for programming in Ba­
sic is an enhanced editor. 

Vidtron's Edittron is one: It offers 3K of ma­
chine language that you can load into any con­
venient spot (usually at the top of whatever 
RAM you have available) and put Lrito action 
or sideline as you require. It might not be the 
most powerful program editor around, but it is 
simple to learn, and it works well. 

The disk version reviewed here contains 
five copies ofEdittron, any of which could be 
copied on an application disk. The stock pro­
gram loads into RAM starting down at ad­
dress $EOO. putting it into conOict with 

start off with Color Basic and move into Extended 
Color Basic ro that it i.seasyfor beginners to follow. 
Instead, it begins with memory mapping, imp::>r­
tant theory but not the first concern of a beginning 
programmer. It moves from there into serigraphic 
modes, rome of which the author mentions are 
there only to amaze. He even recommends that 
readers skip to later chapters if they lose interest 
in the first few chapters. Despite this shortcoming, 
the chapters themselves are well organiz.ed. 

Be warned that no amount of technical ex­
pertise can turn anyone into a creative pro­
grammer. Barden shows you the fundamentals: 
it's up to you to find creativity by discovering 
how to combine graphics commands to create 
colors. shapes, and movement. Color Computer 
Graphics contains insightful lips and explana­
tions throughout its many chapters. If you use 
this book to learn the essentials. the applica­
tions and execution will fall into place.• 

Color Computer Graphics was written by 
William Barden, Jr. and is published by Tandy 
Corp., Fort Worth, TX 76102. 1982. SJjtcover, 
237 pp .. $5.95. 

Extended Color Basie's high-resolution 
graphics pages. Because it is written in relo­
catable code, however, it is easy to specify an 
offset when loading Edittron. The manual 
tells you how to do this. Owners of 64K ma­
chines have to use one of the map-changing 
utilities that copy the Basic ROMs into high 
RAM first. 

The program that you want to edit must be 
in RAM before you can start Edittron. The 
documentation recommends loading the 
utility first. followed by the Basic program, 
and then typing the EXEC command to get 
Edittron running. You can use it as a pro­
gramming editor when entering a new pro­
gram from scratch if you resort to the 
following trick. Load Edittron as usual, then 
enter a dummy one-line Basic "program." 
Anything will do: the manual recommends 
that you type the line 10 A for simplicity. 
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Then you can type EXEC and go to work. 

The Workings of Edittron 
Edittron has two major modes of opera­

tion. The cursor-control mode comes up 
when you start up the utility. (You can return 
to Basic with the shift-clear key combination 
and restart Edittron with the EXEC com­
mand.} The commands in this mode move 
the cursor around a listing. You can use them 
to move In all four directions. scroll forward 
or backward by a screen at a time, go to home 
position on the current screen, and jump to 
a line number you specify or the top or bot­
toin of the code. Each cursor-control com­
mand requires a single keystroke (except 
those that control scrolling by screens). The 
utility also gives you auto-repeat. 

The search-the-line command finds the 
next occurrence of a character in the line on 
which the cursor is resting currently. The 
find-a-string command locates any combi­
nation of eight or fewer charaders. It starts 
its search on the line below your current pro­
gram line and continues through the end of 
the code. You use the find-a-string command 
in conjunction with the repeat-find com­
mand, a feature found in many word proces-

Circ le Reader Service card #70 

"Edittron turned out 
to be the ideal tool 

foe editing 
the DAT A statements 
in my personal-finance 

program.'' 

sors, to locate multiple occurrences of a 
character string. This is handy if you want to 
change the name of a variable wherever it 
appears in a long program. This command 
combination identifies only the first occur­
rence of your search characters on each pro­
gram line . Examine complex program 
listings carefully. 

The cursor-control commands are fine for 
when you just want to nose around the code, 
but suppose you want to change things? Ed­
ittron's other mode, screen-editing, offers IO 
helpful commands. Six of these use only a 

single keystroke each, and the other four use 
two-keystroke commands. The six single­
keystroke commands let you change, insert, 
or delete characters within a Basic line and 
extend, remove, or move a line by assigning 
it a new number. The last command is the 
only one that gives you direct control over 
line numbers. You can't tinker with a line 
number by means of the character-changing 
command, for instance. That would proba­
bly play havoc with some of Basie's pointers. 

The remaining screen-editing commands 
are "line oriented" instead of "characterori­
ented ." They allow you to split a single pro­
gram line into two consecutively numbered 
segments, copy a line to a new location. 
merge an y two consecutive lines, or auto­
matically number new lines as you enter 
them. 

Summary 
Edittron runs smoothly. Its ability to make 

numerous changes to a line of code without 
having to leave the editor and retype the Edit 
command, a common occurrence with Color 
Basic, is welcome. It is true that you must 
sometimes use several Edittron commands 
to get the job done, and you must return to 
Basic to save any modifications you make. 
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but these are minor shortcomings compared 
with the advantages the program provides. 

I have been using a personal-finance pro­
gram for several years that stores my pre­
dictable bills and bank deposits in DAT A 
statements and then plots a graph showing 
how my checking-account balance is likely 
to look during the next several weeks. The 
program was written back when I was still 
using cassette storage. I've since transcribed 

it for disk. I should rewrite it to take advan­
tage of disk-file techniques. but I haven't had 
the time to do so. Edittron turned out to be 
the ideal tool for editing all those DATA state­
ments. When I make a monthly payment. I 
use the routine to update the "Due Date" and 
shift the "Amount Due" to whatever I've pre­
dicted for my next month's bill. Edittron also 
helps by making it easy to search for names 
or dates. 

Edittron has already found a home in this 
application on one of my frequently used 
disks. I recommend the routine highly .• 

Edittron is manufactured by Vidtron, 4418 
E. Chapman Ave., Suite 284, Orange, CA 
92669. 714-6394070. It runs on 16 to 64K 
CoCos and requires Extended Color Basic. It 
sells for $20 on cassette and $22 on disk. 

Sideways with Side Wise 
by Scott L. Norman 
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• Ca lixto Island 
• Black Sanctum 
• Shenanigans 
• Sea Search 
• Trekboer 

ARCADE GAMES 
• Tut"s Tomb 
• Time Fighter 
• Other titles available 

BUSINESS SOFTWARE 
• Accounting System 
• Order Entry System 
• Easy-File Data Manager 

UTILITIES AND MISCELLANEOUS 
• Super Screen 
• Super Bug 
• Easy-Edit Line Editor 
• Zookey Typing Tutor 

Do you use your Color Computer to gen­
erate w-i-d-e spreadsheets? Are you 

tired of compromising your high-tech print­
outs by using cellophane tape to hold them 
together? Then you might be interested in 
Side Wise, a nifty new utility from Derringer 
Software. Side Wise can read any ASCII disk 
file and signal a dot-matrix printer to print 
on a 90-degree angle so that the spread· 
sheet's rows are running parallel with the 

long dimension of the paper. The most com­
mon application for this feature might be a 
multi-columned spreadsheet that represents 
a long period of time. 

There are some minor limitations. Side 
Wise limiL, printed lines to 255 characters. 
but that is enough for many purposes. The 
program also requires your printer to have 
dot-addressable graphics capability; the ro­
tated characters are produced by a machine-

24.95 27.95 
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99.95 
59.95 

29.95 3295 
29.95 32.95 

34.95 
24.95 27.95 
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• Cassette Storage Boxes 
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• 64K Memory Expansion Kit 
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64.95 
4.95 
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2.25 ea. 

10 for 19.95 

all parts & complete instructions 39.95 
• Fanfold Printer Paper - letter size 500 sheet pack 8.95 

sheets (9V1 x 11) with detachable 2500 sheet carton 
perforated margins; high quality 20 lb. bond 37.95 

SHIPPING: All orders under S 100 please add $2 regu1ar . $5 air All orders over $100 please add 2% regular . 5% air Cahlorn1a residents please add6% sales tax Ordersou1s1de 
the cont1nen1al U S check w1lh us !or sh1pp1ng amount. please rem11 U S lunds Sotlware aulhors-con1ac1 us for exc11ing program marketing details We accept Mas1erCard 
and VISA 01sl.r1buted 1n Canada by Kelly Sof!ware 

FREE - Send for our NEW 24 page catalog! 

24001 ALICIA PK W Y., NO. 207 •MISSION VIEJO, CA 92691 • (714) 768-1551 
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language routine that works through the 
graphics codes. Side Wise comes with rou­
tines for driving Radio Shack's DMP series, 
Epson, C. ltoh. Okidata, and Gemini printers 
and their clones. These drivers should cover 
most installations. Author Dennis Derringer 
has offered to assist customers with making 
the program compatible with other printers 
or refund the purchase price of Side Wise. 

The program disk contains two copies of a 
Basic program called Side and a machine­
language routine named Wise. You can copy 
these on an applications program disk and 
use them in a single-disk system. Once Side 
Wise is in memory, you can exchange a data 
disk for the program disk. 

Side Wise operation is easy. Typing RUN 
"SIDE" loads the program and brings up 
prompts for you to type in the printer and 
baud rate you want to use, and a main menu. 
The next step is to specify the name and 
drive number of the ASCII file you want to 
read and then stand back. Side Wise loads 
the file and displays the number of lines of 
text it contains. You can either specify the 
first and last lines for printing or just print 
the whole file if it will fit. fitting means that 
the short dimension of a printed page (typi­
cally 8'h inches) is large enough to hold all 

the lines. The menu screen tells you how 
many lines will llt. 

Side Wise's documentation also has a table 
of the number of printed lines it takes to 
cover the width of a page in both standard 
and compressed format (you select one of 
these two fonts with a toggled command) for 
each printer model the program supports. 
for example, my Epson fX-80 can print 48 
liries in a single burst in standard font and 
96 lines in the compressed mode. The C. ltoh 
Prowriter is the champ when it comes to 
packing in the data. It can stuff up to 108 
compressed lines into a space 8 112 inches 
high. If your file contains more data. you 
must enter additional start-line and end-line 
commands before printing each group of 
lines. 

Once Side Wise has your printing under 

H1is r.: ... . t .j-: 1R o::ir1s"tr··.~tes ~. hi:: dl i lit':! •:Ot Side 
Ui!o:: t•:o i:·r-ir.t. 3ti':t A:::C JI fil~ 5i·j~i.J .a'j5 . It ~ .ia~­
pr--~··~·-.:oj \-11 1.h 1-he: ASCII JI O •:OF'i.iO:•f1 .:·f lE:=lo::1 • .1r!te r 
€.4 zmd st,0rE-d vr1 disk f,)1" ~he r1~rrir1g4'!r pr-ogr;1r .. 
l)r.e ri0t i:! Cl i" ..:::;ution: do:. r10:1t •.JS•: .;.n·1 ll~ddi::d o:::c•r11:r-o:•! 
1::ha1 ' :t•: ~ o:r · ,;-- t.h-:::- ... i l ! :·.vt bo: i: ·r~·er· l ~ i riterpr·-::tte:d 
b~ Si.je ~/is~. 

Fig. 1. The Side Wise Character Set on the 
Epson FX-80 

way, there is little to do but sit back. watch 
the show, and ponder the merits of the util­
ity. One question that comes to mind is print 
quality. What do you give up by going side­
ways with Side Wise? The answer is speed 
and density. Side Wise prints in only one di­
rection so you cannot get the equivalent of 
emphasized printing. In all probability the 
character set for your printer will not be the 
same as the one defined by your printer's 
ROM. The character set that Side Wise and 
my Epson produce is very pleasing, however. 
(See fig. I .) It is not likely that there are le­
gibility problems with any of the printers 
that are compatible with Side Wise. 

There are some procedures to remember 
when using Side Wise with applications pro­
grams. for the most part these concern set­
ting line length. If you want Side Wise to 
print 150 characters wide, remember to 
specify it wherever it is appropriate in your 
application program. for example. before 
producing an ASCII file with DynaCalc's out­
put-to-disk-file command. you should 
change the paramater for width of a printed 
page. If you don 't, Side Wise generates 80 
columns of spreadsheet turned on its side. 
The attributes command, IA. gives you the 
appropriate options. The complete com-

Many Companies call their 
Home and Business Software 

User Friendly ••• 

ONLY ONE CALLS IT 

CftildS ~lay™ 
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mand string for a 150-character spreadsheet 
is/APW150. 

leave them in, you will receive an odd, near 
verbatim printout as the program struggles 
to interpret the carets and other commands. 
Side Wise does not recognize left-margin set­
tings. The simplest way to have your print­
out start 10 spaces from a page break is to 
advance the paper 10 lines past the print 
head manually before you begin. 

sions. Don't let them deter you. Side Wise 
works well and is easy to use. It is also a 
unique program in the Color Computer 
world.• 

You should also change the line length if 
you want to use Side Wise to print a Hie you 
wrote with your word processor. Side Wise 
does not recognize imbedded control char­
acters, so get rid of them before saving the 
file to disk. For example, you must strip 
TeleWriter-64 documents of all font-control 
commands introduced by a caret (•) . If you 

I gleaned these last few points while using 
Side Wise in several successful practice ses-

Side Wise is manufactured by Derringer 
Software Inc., P.O. Box 5300. Florence. SC 
29502-2300, 803-665-5676. It requires a disk 
drive and sells for $19.95. 

RGS Dual DOS Card 
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The Dual DOS Card from RGS Micro Inc. 
lets you access two RO Ms or a ROM and 

an EPROM without opening your disk con­
troller to switch ICs (integrated circuits). The 
product was designed to plug into the ROM 
socket of J&M's JOOS Disk Controller (it 
won't fit in the Radio Shack controller) and 
has two additional sockets and an external 
switch. It comes in two configurations. You 
can get two 24-pin sockets for two ROMs or 
two 28-pin sockets that can hold a 24-pin 

ROM and a 24- or 28-pin ROM or EPROM. 
This gives you the option of having DECB 
(Disk Extended Color Basic) and JOOS. or a 
DOS and an EPROM of your choice at your 
fingertips. If you buy the 24/28-pin configu­
ration, you have to modify the card to use a 
28-pin chip. 

Construction and Setup 
The Dual DOS Card is durable and well­

Conlinued on p. 72 
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SPECTRAL ASSOCIATES 

TALKING GAMES 

mill_/ 
S24.95 for tape 

SYZYGY (siz-ih-gee) 
The Ultimate Graphics Adventure! You 
ore trapped aboard lhe Deathstor 
starship and have had a near fatal en­
counter w ith the Dork Lord. Darth 
Vader. Your strength is all but gone 
and you know that Vader is some­
where near. Your only hope is to lo­
cate the mysterious Glowing Emerald. 
hidden deep w ithin the Dealhslor. 
guarded by the Dork Lord himself. 
Syzygy hos over 250 graphic pictures 
and 300 locations w ith On assortment 
of treasures. weapons and hazards. 
These allow a virtually endless array of 
different scenarios and complex situa­
tions designed to give the user hour 
upon hour of entertainment and ad­
venture. Grab your light saber and 
may the Force be with you' 32K re ­
quired 

rlS•" 
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S27.95 for disk 

SPACE TREK 
Realistic, hi-res 3-D graphics put you in 
the captair\"s seal of the Federation's 
most powerful starship. Work your way 
from sector to sector by fighling the 
deadly aliens which ore trying to de­
stroy you. A long range scanner. front 
view screen. phasers. photon torpe­
dos. mines. shields, star bases and 3-D 
asteroids are only a few of the many 
features whic h make Space Trek the 
most realistic space battle simulation 
ever developed. Space Trek will talk 
when you have a Tandy Speech/ 
Sound cartridge. Colorwore·s Real 
Talker or Spectrum Projects· Voice Pak 
installed. Jusl plug one in before load­
ing the program and fasten your seat­
belt for the ultimate in simulations for 
the Radio Shack Color Computer. 32K 
and joysticks required. 

CALL 1-206-581-6938 ta place your Visa or MasterCard order today! 
SEND your order with check or money order (sorry. no C.0.D.) ta: 

SPECTRAL ASSOCIATES 
341 8 South 90th Street 

Tacoma, Washington 98409 
All orders shipped in two business days. Allow twaweeksfardelivery. 
Shipping & Handling: 
Unrted States add 3%; $2 minimum. Canada add 6%: $3 minimum. Foreign 
add 15%; $5 minimum. Washington State residents add 7.8% sales tax 

Circle Reader Service card #223 

DISKETTES AND 680X SOFTWARE 
SUPER SLEUTH DISASSEMBLER EACH $99-FLEX, $101-0S-9 

Interactively generates source on disk with labels. Includes xref 
specify 6800,1,2,3,5,8,9/6502 version or Z-80/8080/85 version 
OS-9 version also processes FLEX object file format 

OBJECT-ONLY versions: EACH $50-FLEX & OS-9, $49-COCO DOS 
COCO DOS available In 6800.1.2,3.5,8,9/6502 version only 

CROSS-ASSEMBLERS EACH $50-FLEX/OS-9, ANY 3 $100, ALL $200 
specify for 180x, 6502, 680x, Z-80, 8048/51, 8085, 68000 
true, modular. free-standing cross-assemblers, written In C 
8-blt source Included only with all cross-assemblers (tor $200) 

DEBUGGING SIMULATORS EACH $75-FLEX, $100-0S-9 
specify 6800/1, (14)6805, 6502, 6809 OS-9. Z-80 FLEX 

OBJECT-ONLY versions: EACH $50-COCO FLEX & COCO OS-9 
6502 TO 6809 ASSEMBLER TRANSLATOR $75-FLEX, $85-0S-9 

translates 6502 programs to 6809, noting Inexact conversions 

6800 TO 6809 & 6809 PIC TRANSLATORS $50-FLEX, $75-0S-9 
translates 6800 programs to 6809, 6809 programs to PIC 

FULL-SCREEN FLEX TSC XBASIC PROGRAMS 
(with complete cursor control) 

DISPLAY GENERATOR/DOCUMENTOR 
MAILING LIST SYSTEM 
INVENTORY WITH MRP 
TABULA RASA SPREADSHEET 

$50 w/source. $25 without 
$100 w/source, $50 without 
$100 w/source, $50 without 
$ 100 w/source. $50 without 

DISK AND XBASIC UTILITY PROGRAM LIBRARY $50-FLEX 
edit sectors, sort d irectory, maintain master catalog, do disk sorts, ... 

CMODEM PROGRAM $100-FLEX & OS-9 
menu-driven with terminal mode, file xfer. MODEM7 protocol, etc. 

- OBJECT-ONLY versions: EACH $50-FLEX & OS-9 

5.25" DISKS EACH 10-PACK $13-SSSD $15-SSDD/DSDD $25-DSOD 
American-made, excellent quality, with jackets and hub rings 

Computer Systems Consultants, Inc. 
1454 Latta Lane, Conyers, GA 30207 

Telephone Number 404-483-1717/4570 

Most programs in source on disk: give computer, disk size, OS. 
Contact CSC for full catalog and dealer information. 

25% off multiple purchases of same program on same order. 
VISA and MASTER CARD accepted; US funds only, please. 

Add GA sales tax and 5% shipping; no shipping for disks in 100's. 

FLEX trademark Technlcal Sys,ems Consultants. OS-9 trademark Mlcroware. 
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TUTORIAL · 
by Richard E. Esposito and Raymond W. Rowe 
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64K Modification 
Revisited 
Get the scoop on upgrading 
your CoCo no matter what 
version you have. 

Still st~ggling with 32. 16, or even 4K of memory in your Color 
Computer? In most cases. increasing your CoCo's memory ca­

pacity is easy enough for anyone with the confidence to try. 
Some upgrading techniques. however. are too involved for novices. 

Opening your Color Computer voids its warranty. and if you make a 
mistake such as cutting a land on a printed circuit (PC) board. your 
local Radio Shack technician might refuse to service it. Each upgrade 
method In this article is rated for level of difficulty. 

When RadioShack was charging $150 for the 64KRAM chip set. the 
do-it-yourself upgrade could save the user up to $100-worth risking 
damage to the CoCo. Today the savings are less, so if anything in this 
article is not clear to you. don't go ahead with the procedure. A wrong 
assumption could be costly. Read all instructions thoroughly and make 
sure the modification does not exceed your level of experience. And 
make sure you have all the parts on hand. 

Ground Rules 
Chips are numbered counterclockwise from the notch (Fig. 1). 

Where soldering is called for, use a 25- to 40-watt iron with small­
guage (7 1 mm. is fine), 50/50 or 60/40 rosin-core solder. Where wire 
is called for. use 30-guage insulated wire. Where 4164 dynamic RAMs 
are called for. they must be of the 128-cycle variety. NEC chips are 
suitable, but TMS chips will not work because they require a 256-
cycle refresh. 

The difficulty ratings are easy (no soldering required), moderate 
(some soldering required), and difficult (cutting oflands or desoldering 
neces.sary). 

Use the following procedure to prepare your CoCo for each upgrade 
modification. Open the CoCo by turning it upside down and removing 
the five (six on the"CoCo 2) screws. Be sure to remove the screw under 
the warranty seal. Place a piece of masking tape over each hole so you 
won't lose the screws. Tum the machine upright and lift off the top. 

Unplug the keyboard and put it aside. After clipping the two plastic 
cable ties. remove the metal shield covering the section of the board 
that contains the 6809 CPU (central processing unit), 6883 SAM (syn­
chronous address multiplexor), the 6821 P!As (peripheral interface 

adaptors). the 6847 VDG (video display generator). and the memory 
chips. (Note: The CoCo 2 may not have a shield.) 

4K to 16K-Easy 
This modification applies only to C. D. or E boards. 
Remove the metal shield. The eight 4K RAMs are identified as U20 

to U27 on the board. Replace these with 4116 dynamic RAMs. making 
sure that the rounded notches on the chips match the notches on the 
sockets. (The notches point toward the rear of the computer.) 

Move all jumpers to the l 6K position. Replace the shield and close 
up the machine and you are done. Continued on p. 54 

Fig. 1. Chip Pin Location 

Fig. 2. The Piggyback Upgrade 

16K 
RAM 
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There's only one ne"Wsstand 
in the entire "World 

offering you this selection 
of great coinputer p~blications. 

That's right; you can get them all here. And st discounts. 
So browse. Whether you're new to computers, an experi­
enced home/professional user or "in the business": order 
yours, today1 

D Computerworld. If you manage information, you can't 
manage without your own subscription. $39 gets you 51 
issues, plus 10 Special Focus publications. Save $5. 
D PC World. The one publication that will grow with your 
growing PC needs. Helps you analyze financial/accounting 
data, manage complex projects, communicate results and 
plan. Now 12 issues for only $17.97; you save $5.78. 
D lnloWorld. The only way to stay on top of what's 
happening is by getting the only personal computing 
newsweekly. Authoritative. Objective. Easy to read. $29.58 
for 51 issues . . . only 58a: an issue. 
D inCider. The Apple journal ... and the only magazine 
devoted exclusively to the Apple family of computers. 
$24.97 for 12 monthly issues. Save 30% off the cover price. 
D Mscworld. The world's most creative computer de­
mands a journal that's just as simple, powertul and fun: 
Macworld. Now 12 issues of this attractive, easy-to-read 
publication can be yours for only $24 (you save $6). 
D HOT Coco. Keep the color in your life all year long with 
HOT CoCo. the magazine specifically created for the TRS-
80 color computer and MC-10 user. $24.97 for 12 months. 
Save 30% off the cover price. 
D BOMicro. Don't risk being an uninformed TRS-80 user. 
Get current, unbiased, system-specific information from the 
largest, most knowledgeable TRS-80 source. $24.97 for 12. 
Save 48% off the cover price. 
[J RUN. The informative (and fun) Commodore 64/Vic-20 
monthly. Comprehensive software/hardware reviews, ac­
tion-packed games and timely tips to help you get the most 
out of your system. $19.97 for one year: 43% off the cover 
price. 
D Micro Msrl<etworld. Selling? Twice a month, get in­
depth reviews/forecasts to keep ahead of consumer 
trends/market needs. FREE if you qualify. 
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D On Communications. Bypass, teleconferencing, CA TV: 
each month, explore the major developments shaping our 
communications world. FREE to qualified applicants. 

TO ORDER: 
Check the publications you want above, then fill in below, 
and return this page to: 

CW Communications/Inc. 
Circulation Department 
Box 880 
Framingham, MA 01701 

Title 
Company _________________ _ 

Nature of Business 

Street 

City 

State Zip ______ _ _ _ 

Telephone 

Address shown is: D Home D Business 
DBillme. 
D Payment enclosed (make check payable to 

··cw Communications/Inc.''). 
D Send information about foreign rates. 
Please allow 6-to-8 weeks for your first issue. 
Your Money-Back Guarantee 
If for any reason you're ever dissatisfied with your subscrip­
tion, simply request a refund for all unmailed issues. 

375 Cochltuate Road. Box 880 
Framingham. MA 01701 

(617) 879-0700 
6C09-12·HC06 



From Computer Plus to YOU . .. 

PLUS after PLUS after PLUS 

A 
VERY 
AFFORDABLE 
DAISY WHEEL PRINTER 

A SPECTACULAR 
OFFER! 

ONLY 

SMITH-CORONA L-1000 $259.00 
The Smith-Corona L-1000 text printer delivers 

fully formed executive quality daisy wheel print 
at a speed of 12 characters per second. It 
features bi-directional printing, triple pitch - 10, 
12, 15 cpi, logic seeking, underlining, 570 char­
acter buffer, and has both a serial and parallel 
interface for easy connection to any computer. 
It takes single sheets of paper· up to 13 inches 
wide, and an optional continuous forms feed 
can be added at any time. 

CALL TOLL FREE 
t·BOO-J4J·Bt24 

• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

The Smith-Corona L-1000 is a simple, low 
cost and reliable text printer backed by the 
quality workmanship of Smith-Corona. The 
L-1000 is compatible with most word proces­
sors, and even if you own a dot matrix printer 
this is a great opportunity to obtain professional 
looking results at an affordable price. 

Take advantage of this one time offer from 
Computer Plus while supplies last. 

• KNOWLEDGEABLE SALES STAFF P.O. Box 1094 us • TIMELY DELIVERY 

• SHOPPING CONVENIENCE 

[Z II DJ 
Tell them "I saw it in HOT CoCo." 

480 King Street 
Litl·leton, MA 01460 SINCE 1973 
IN MASSACHUSETTS CALL 1617> 486-3193 
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GAME 
by Jim McDowell and Shawn Diehl 

Missile 
Defense 

The aliens are back, 
and boy are they mad. 

Missile Defense II picks up the theme of 
the arcade game Missile Command. 

The object of the game is to defend your six 
cities from attack by missiles and aliens. 
There are five different skJll levels. each in­
creasing in speed and score values. 

The joystick moves a sighting cursor and 
the joystick button fires your laser. To hit a 
missile. place the sighting cursor directly on 
or below the leading edge of the missile. To 
hit an alien. aim the cursor at the off-colored 
pixels on each alien. 

Any missiles thatare not hit will continue 
down the screen until they hit a city or the 
ground near a city. Aliens you do not hit will 
attack your laser turret and penalize you by 
stealing some of your extra cities. You lose 
the game if you do not have any extra cities, 
if all your cities are destroyed. or if a missile 
penetrates the ground near a city. 

Loading Missile Defense 
Missile Defense is made up oft wo separate 

programs: the main program. Defense 2 
(Listing 1). and its controlling Basic loader 
program (Listing 2). To load Missile Defense. 
type in and save Lisitng 1. (Due to memory 
limitations. users with 16K systems must 
type PCLEAR 2 before entering Listing 1.) 
Then enter the Basic loader by typing in List­
ing 2 after entering CLEAR 200.&H3DOO. 
Note: 16K users must unplug the disk con­
troller in order to have sufficient memory. 

System Requirements 
16K RAM 

Extended Color Basic 
Joystick 
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The Basic loader saves the machine code 
on tape or disk. On disk systems. the loader 
will automatically save the machine code to 
Drive 0. If you use tape, use Listing 2 to gen­
erate the machine code and then save that 
code directly after Listing 1. 

Special Features 
You can make the game more competitive. 

Defense II includes a top-ten scoring routine 
which allows you to modify the program 
through the use of an auto-disk save. With it 
you can record the scores of the top ten play-

ers. To take advantage of this feature. re­
move the remark symbol from line 2630. but 
first be certain that line 1090 is exactly as 
written in Listing 1. since it is vital to the 
save routine. For a bigger challenge at a 
higher speed. activate the POKE switch in 
line 1280 by removing the remark symbol. 

Our best score is 25.786. Try to beatit!• 

See program listing on page 48 

Address correspondence to Jim McDowell 
JML Software Design, Northgate Road, Apt. 
231, Burlington. VT 05401. 
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64K Modification 
Revisited 

Program Listing 1. 

Memory Test 

lll FOR I= 323S2 TO 3241l7 
21l READ X 
31l POKE I, X 
4 ll NEXT I 
Sil EXEC323S2 
61l DATA 26,Sll,142,128,ll,166,132 
,1S3 
71l DATA 255,223,167,12S,1S3,2S5 
,222,141l 
Sil DATA 255,ll,3S,241,1S3,255,22 
3,2S 
91l DATA 17S,S7 
lllll CLS: PRINT 
llll PRINT"E-BOARD TEST - E" 
121l PRINT "WRITE TO ROM AREA - R 

131l PRINT"WHIC~ ONE?"; 
141l A$=INKEY$:IFA$="" THEN 141l 
151l PRINTAS 
161l IF AS="R" THEN 241l 
171l IF PEEK(491S2)=6S THEN S=&HE 
llllll ELSE S=&HCllllll 
181l FOR I=S TO &HFEFF 
191l POKEI,ll: IF PEEK(I)<>ll THEN 
PRINT"TEST F~ILS AT $";HEX$(I) :G 
OTOllll 
21lll POKEI,2S5: IF PEEK(I)<>25S T 
HEN PHINT"TEST FAILS AT $" ; HEX$( 
I) :GOTOllll 
2lll PRINT@ll,HEX$(I) :NEXTI 
221l PRINT"E-BOARD TEST CHECKS OK 
": PRINT 

231l GOTOllll 
241l POKE&HA147,99 
251l IF PEEK(&HA147)<>99 THEN PRI 
NT"TEST FAILS":GOTOllll 
261l PRINT"OS-9, FLEX, 64K CHECKS 

OUT": PRINT 
271l GOTOllll 

Program Listing 2. 

64K Enable 

lll REM ENABLE 64K ANO COPY BASIC 
INTO RAM 

n FOR I= 323S2 TO 3241l7 
31l READ X 
41l POKE I,X 
Sil NEXT I 
61l EXEC323S2 
71l DATA 26,Sll,142,12S,ll,166,132 
'lS 3 
Sil DATA 255,223,167,12S,1B3,25S 
,222,141l 
91l DATA 2SS,ll,3S,241,1S3,2S5,22 
3,2S 
lllll DATA 17S,S7 
llll R8M RESET PROTECTION 
121l POKE&HAllSS,&HllD 
131l FOR I=&HAll6S TO &HAll71 
141l POKE I,&Hl2 
lSll NEXT I 
161l REM USE RESET VECTOR 
171l Al=PEEK(ll4): A2=PEEK(ll5) 
lSll POKE114,ll :POKEllS,&HFS 
191l POKE&HFS,&Hl2 
21lll POKE&HF9,~H7F: ?OKE&HFA,&HFF 
: POKE&HFB,&HDF 
2lll POKE&HPC,&H7E: POKE&HFD,Al: 
POKE&HFE,A2 
221l PRINT"BASIC NOW IN RAM" 
231l POKE 441ll4,ASC("o") 
241l POKE 441llS,ASC("k") 

The BOK Color 
Computer 
Program Listing 1. Bank Switching Utility 

S CLEAR Lllll,3231lll 
lll FOR I=6Sll6S TO 6Sll6S+l72 
21l READ A$:POKE I,VAL("&H"+AS):N 
EXTI 
2S RESTORE 
31l FOR I=3231lll TO 3231lll+l72:READ 

A$:POKE I,VAL("&H"+A$) 
41l NEXTI 
41 RESTORE 
42 DEFUSRll=3231lll:DEFUSR1=32326 
4S IFPT>ll THEN S4 
47 PT=l 
Sil XX=USRll(" 
S2 GOTOlll 
S4 POKE&HFFDE,l 
SS YY=USRl ( ll) 
61l END 
199 'ML SUBROUTINE l 
21lll DATA1A,51l,SE,Sll,llll,A6,S4,B7 
2lll DATAFF,DF,A7,Sll,B7,FF,DE,SC 
221l DATAFF,llll,26,Fl,B7,FF,DF,1C 
231l DATAAF, 39 
23S 'ML SUBROUTINE 2 
241l DATAlA,S1l,8E,1lll,1l1l,l1l,SE,1lll 
2Sll DATAllll,A6,Sll,B7,FF,D5,A7,All 
261l DATAB7,FF,D4,lll,SC,Sll,llll,2S 
271l DATAFll,lC,AF 
27S 'ML SUBROUTINE 3 
2Sll DATAB7,FF,DS,86,39,B7,lll,67 
291l DATAB7,FF,C6,B7,FF,C9,B7,FF 
31lll DATACA,B7,FF,CC,B7,FF,CE,B7 
3lll DATAFF,Dll,B7,FF,D3,39 
31S 'ML SUBROUTINE 4 

Listing continued 
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Listing continued 

32~ DATAB7,FF,D4,86,7E,B7,~l,67 
33~ DATAB7,FF,C6,B7,FF,C9,B7,FF 
34~ DATACA,B7,FF,CC,B7,FF,CE,B7 
35~ DATAFF,D~,B7,FF,D2,39 

38~ DATAB7,FF,D4,l~,8C,~5,FF,25 
39~ DATAF~,1C,AF,7E,7E,61 
395 'ML SUBROUTINE 6 
4~~ DATA1A,5~,8E,~~.~~.l~,8E,~~ 
41~ DATA~~,A6,8~,B7,FF,D4,A7,A~ 
42~ DATAB7,FF,D5,l~,8C,~5,FF,25 

43~ DATAF~,1C,AF,7E,7E,7F 

355 'ML SUBROUTINE 5 
36~ DATA1A,5~,8E,~~.~~,l~,8E,~~ 
37~ DATA~~,A6,8~,B7,FF,D5,A7,A~ 

Program Listing 2. Bank Switching Utility. Assembly Version 

7E2C 
7E2C IA 
7E2E BE 
7E31 A6 
7E33 B7 
7E36 A 7 
7E3B B7 
7E3B BC 
7E3E 26 
7E40 B7 
7E43 IC 
7E45 39 

7E46 
7E4B 
7E4B 
7E4F 
7E51 
7E54 
7E56 
7E59 
7E5D 
7E5F 

IA 
BE 
lOBE 
A6 
B7 
A7 
B7 
lOBC 
25 
le 

7E61 B 7 
7 E 64 B6 
7E66 B7 
7E69 B7 
7E6C B7 
7E6F B7 
7E72 B 7 
7E75 B7 
7E7B B7 
7E7B B7 
7E7E 3 9 

7E7F B7 
7 EB 2 B6 
7EB4 B7 
7EB7 B7 
7EBA B7 
7EBD B7 
7E90 B7 
7E93 B7 
7E96 B7 
7E99 B7 
7E9C 39 

7E9D 
7E9F 
7 EA2 
7 EA6 
7EAB 
7 EAB 
7EAD 
7EB0 
7EB4 
7EB6 
7EBB 

7EBB 
7EBD 
7EC0 
7EC4 
7 EC6 
7EC9 
7ECB 
7ECE 
7ED2 
7ED4 
7ED6 

lA 
BE 
lOBE 
A6 
B7 
A 7 
B7 
lOBC 
25 
IC 
7E 

lA 
BE 
lOBE 
A6 
B7 
A7 
B7 
lOBC 
25 
IC 
7E 

50 
BOOO 
B4 
FFDF 
BO 
FFDE 
FFOO 
Fl 
FFDF 
AF 

50 
0000 
0000 
BO 
FFD5 
AO 
FFD4 
BOOO 
FO 
AF 

FFD5 
39 
0167 
FFC6 
FFC9 
FFCA 
FFCC 
FFCE 
FFDO 
FFD) 

FFD4 
7E 
0167 
FFC6 
FFC9 
FFCA 
FFCC 
FFCE 
FFDO 
FFD2 

50 
0000 
0000 
BO 
FFD5 
AO 
FFD4 
05FF 
FO 
AF 
7E61 

50 
0000 
0000 
BO 
FFD4 
AO 
FFD5 
05FF 
FO 
AF 
7E7F 
0000 

00000 TOTAL ERRORS 

LOOP! 
LOOP2 
LOOP) 
LOOP4 

7E31 
7E4P 
7EA6 
7EC4 

ssm 
00100 
00110 
00120 
00130 
00140 
00150 
00160 
00170 
OOIBO 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
002BO 
00290 
00300 
00310 
00320 
00330 
00340 
00350 
00360 
00370 
003BO 
00390 
00400 
00410 
00420 
00430 
00440 
00450 
00460 
00470 
004BO 
00490 
00500 
00510 
00520 
00530 
00540 
00550 
0 0560 
00570 
005BO 
00590 
00600 
00610 
00620 
00630 
00640 
00650 
00660 
00670 
006BO 
00690 
00700 
00710 
00720 
00730 
00740 
00750 
00760 
00770 
00780 
00790 
OOBOO 

'MACHINE0~~NGUAGS~~~~OUTINE l 

LOOP! 

ORCC IS50 INHIBIT INTERRUPTS 
LDX ISBOOO START OF ROM 
LDA ,X GET ROM ~YTE 
STA SFFDF MAP! 
STA 
STA 
CMPX 
BNE 
STA 
AND CC 
RTS 

,x+ . 
SFFDE 
ISPFOO 
LOOP! 
S FFDF 
I SAF 

STORE BYTE, INCREMENT X 
MAPO 
ALL ROM COP I ED? 
LOOP IF NO 
LEAVE MAP l RUNNING 
ENABLE INTERRUPTS 

'MACHINE LANGUAGE SUBROUTINE 2 
ORCC IS50 
LDX IS 0 
LDY IS 0 

LOOP2 LOA ,X+ 
STA SFFD5 
STA , Y+ 
STA SFFD4 
CMPY ISBOOO 
BLO LOOP2 
ANDCC ISAP 

INITIALI ZE REGISTERS 
TO BOTTOM OF RAM 
GET BYTE, INC. X 
SELECT RAM BANK TWO 
STORE BYTE, INC . Y 
SELECT RAM BANK l 

'MACHINE LANGUAGE SUBROUTINE 
STA SFFD5 EXIT IN RAM BANK 2 
LDA IS39 DISABLE SUBROUTINE WHICH 
STA Sl67 RESETS VIDRAM TO PAGE2 
STA SFFC6 SET VIDRAM REGISTER 
STA SFFC9 TO BIT PATTERN 
STA SPFCA 1000010 
STA SFPCC 
STA SFFCE 
STA SFFDO 
STA SFFD) 
RTS 

'MACHINE LANGUAGE SUBROUTINE 
STA SFFD4 SELECT BANK l 
LDA fS7E ENABLE ROM SUBROUTINE 
STA Sl67 TO RESETVIDEO RAM TO PAGE 
STA SPFC6 SET VIDRAM 
STA SFFC9 REGISTER TO 
STA SFFCA BIT PATTERN 
STA SF FCC 0000010 
STA SFFCE 
STA SFFDO 
STA SFFD2 
RTS 

*MACHINE LANGUAGE SUBROUTINE 
ORCC I S50 
LDX I SO 
LDY I SO 

LOOP) LOA ,X+ 
STA SFFD5 
STA ,Y+ 
STA SFFD4 
CMPY IS5FF 
BLO LOOP) 
ANDCC ISAP 
JMP S7E6l 

*MACHINE LANGU AGE SUBROUTINE 6 

LOOP4 

ORCC IS50 
LDX I SO 
LDY ISO 
LOA , X+ 
STA S FFD4 
STA , Y+ 
STA SFFD5 
CMPY ISSFP 
BLO LOOP4 
ANDCC ISAP 
JMP S7E7F 
END 

Program Listing 3. Basic Transfer 
Demonstratlon 
l~~ CLS:PRINT"THIS SECTION OF TH 
E PROGRAM IS EXECUTED IN THE FIR 
ST RAM BANK." 
11~ INPUT"<ENTER> TO GO TO THE S 
ECOND RAM BANK";ANS 
12~ EXEC 32413 
13~ CLS:PRINT"THIS SECTION IS EX 
ECUTED IN THE SECOND BANK." 
135 INPUT"<ENTER>TO RETURN TO BA 
NK ONE";ANS 
14~ EXEC 32443 
15~ CLS:PRINT"NOW YOU ARE BACK W 
HERE YOU STARTED IN THE FIRST RA 
M BANK 
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Doctor ASCII 
Program Listing I. PUTLDR 

l~ ' PUTLDR.BAS Vl.~ 
2 ~ CLEAR l ~~~ 
3~ CLS:PRINT" PUTLDR PROGRAM" 
4~ PRINT" BY 
5~ PRINT" J . W.JACKSON 
6~ PRINT" FOR 
7~ PRINT" HOT COCO 
8~ PRINT' <C> 1984 
9~ IF YC>~ THEN 14~ 
l~~ REM ADDS AN AUTOMATIC LOADE 
R 
11~ REM TO A BINARY FILE ON DIS 
K 
12~ REM SO THAT WHEN THE FILE I 
s 
13~ REM LOADM'D,IT AUTO STARTS. 
14~ PRINT:PRINT'SELECT OPTIONS" 
15~ PRINT"l. DISPLAY FILE ADORES 
SES 
16~ PRINT'2. PUT AUTO LOADER 
17~ PRINT"3. REMOVE AUTO LOADER 
18~ PRINT"4. QUIT 
19~ INPUT" YOUR CHOICE <l,2,3,4> 

";YC 
2~~ IF YC<4 THEN GOSUB27~:IF FE= 
~THEN3~ 
21~ IF YC<l OR YC>4 THEN 3~ 
22~ IF YC=3 THEN UNS="Y" ELSE UN 
S="N' 
23~ ON YC GOSUB 36~,62~,38~,26~ 
24~ IF YC=2 OR YC=3 THEN GOSUB 3 
6~ 
25~ GOT03~ 
26~ END'*********************** 
27~ CLS:PRINT"ENTER FILENAME" : PR 
INT" <DRIVE:>FILENAME</EXT>":LIN 
E INPUT" ? " ; AS 
28~ C~=INSTR(l,AS," : ") 
29~ IF C~<3 THEN 32~ 
3~~ DRS=MIDS(AS,C~+l,l) 
31~ AS=DRS+":"+LEFTS(AS,C~-1) 
32~ IF (INSTR(l,AS,"/") =~AND 
INSTR(l,AS,'.") = ~) THEN AS=AS+ 
'/BIN" 
33~ GOSUB8l~'CHECK FILE EXISTS 
34~ IF FE=~ THEN GOSUB 96~:RETUR 
N 
35~ RETURN 
36~ GOSUB38~'GET FILE ADDRESSES 
37~ INPUT" PRESS A KEY ";ZZS:RET 
URN 
38~ EA=~:L=~:S=~:OS=l:UA=~'GET F 
ILE ADDRESSES 
39~ OPEN "D",tl,AS,l 
4~~ FIELD 11,l AS BS 
41~ GET #1,0S:TI=ASC(BS) 
42~ GET #1,l+OS:LH=ASC(BS) 
43~ GET #l,2+0S : LL=ASC(BS):L=LH* 
256+LL 
44~ GET #l,3+0S :A H=ASC(BS) 
45~ GET #l,4+0S:AL=ASC(BS):A=AH* 
256+AL 
46~ IF TI=255THENT=A:TH=AH:TL=AL 
:GOT052~ 
47~ IF UNS='Y" AND TI=~~ THEN IF 

A=l59 THEN UA=OS 
48~ IF EA=~ OR EA=A THEN 49~ ELS 
E GOSUB59~:GOSUB58~ 
49~ EA=A+L 
5~~ IF S=~ THEN GOSUB 56~:GOSUB5 
8~ 
51~ IF TI=~~ THEN S=S+L:OS=L+5+0 
S: GOT04U 
52~ IF UNS="Y" AND UA>~ THEN GOS 
UB73~'REMOVE LOADER 
53~ CLOSE #1 
54~ GOSUB 59~:GOSUB6~~ 
55~ PRINTSTRINGS(3~,"*"):RETURN 
56~ GOSUB 55~:PRINTAS," HEX/ DEC 

57~ PRINTSTRINGS(3~,"*"):RETURN 
58~ PRINT'LOADS',HEXS(A)'/"A:RET 
URN 

Listing continued 



591J PRINT"ENDS",HEXS(EA)"/"EA:RE 
TURN 
61JIJ PRINT"EXEC",HEXS(T)"/"T 
61 1!' PRINT"SIZE",HEXS(S)"/"S:RETU 
RN 
621J GOSUB38lJ:FL=OS'PUT LOADER 
631!' OPEN "D",fl,AS,l 
641!' FIELD 11,l AS BS 
651!' RESTORE 
661J FOR I=IJT023 
671J READ B 
681!' LSET BS=CHR S (B) 
691!' PUT U,FL 
71JIJ PL=FL+l 
7 l lJ NEXT I 
721J GOT0761J 
731!' PL=UA'REMOVE LOADER 
741!' BBS=CHRS(255):GOSUB81JIJ 
751!' BBS=CHRS(IJ):GOSUB81JIJ:GOSUB81J 
ll' 
761!' BBS=CHRS(TH) : GOSUB81JIJ 
771J BBS=CHRS(TL):GOSUB81JIJ 
781!' CLOSE 11 
791!' RETURN 
81JIJ LSET BS=BBS:PUT 11,FL:FL=FL+ 
l:RETURN 
811!' AAS=AS'CHECK IF FILE EXISTS 
821!' CO=INSTR(l,AAS," : ") 
831!' IF CO>IJ THEN DRS=LEFTS(AAS,C 
0-1) :DR=VAL(DRS) : AAS=RIGHTS(AAS 
,LEN(AAS)-CO) 

•'641J IF CO=IJ THEN DR=PEEK(~ 
85lJ SL=INSTR(2,AAS,"/") 
861J IF SL>IJTHEN881J 
871J SL=INSTR(2,AAS,"."):IF SL=IJ 
THEN 891J 
881!' L=LEN(AAS):AAS=LEFTS(AAS,SL­
l)+STRINGS(9-SL," ")+RIGHTS(AAS, 
L-SL) 
891J FOR I=3 TO 11 
91JIJ DSKIS DR,17,I,ZlS,Z2S 
911J ZlS=LEFTS(ZlS,128)+LEFTS(Z2S 
, 127) 
921J IF INSTR(l,ZlS,AAS)<>lJ THEN 
FE=l:GOT095,0 
931J NEXT I 
941J FE=IJ' FILE DOESN'T EXIST 
951J RETURN 
961J CLS(IJ):PRINT"FILE "AS" NOT 0 
N DISK" 
971!' PRINT" PRESS A KEY": 
981J IF INKEYS=""THEN981J 
9n RETURN 
llJIJIJ DATA IJIJ,IJIJ,16,IJIJ,159 
lll'l~ DATA 15,112,15,1 1 3,18 
llJ21J DATA 32,~2,173,174,127 
llJ31J DATA 255,64,lllJ,159,lJIJ,157 
lll'41J DATA 255,IJIJ,IJIJ,IJIJ,159 
llJSIJ END' PUTLDR.BAS 

Mine/busters 
Program Listing I. F(fteen Puzzle 

lll'IJ REM * ORIGINAL FIFTEEN PUZZL 
E • 
llll' REM * TRS-81J EXTENDED COLOR 
BASIC 16K / RAMELLA 
121!' CLS: CLEAR SIJIJ: DIM AS ( 4) 
131!' AS(l)=" l 2 3 4" 
141!' AS(2)=" 5 6 7 8" 
lSIJ AS(3)=" 9 lll' 11 12" 
161!' AS(4)="13 14 15 
171J FS=AS(l)+AS(2)+AS(3)+AS(4): 
N=l: SS=STRINGS(32,32) 
181!' X=lll': Y=4 : CS=STRINGS(2,32): 

DS="AZ,." 
191!' GOSUB 331J: PRINT: INPUT "HOW 

MANY DISPLACEMENTS";Q: PRINT@ 
161!',SS: 
21JIJ FOR R=l TO Q 
211J BS=MIDS(DS,RND(4),l) 
221!' IF BS="A" AND ES="Z" OR BS=" 
Z" AND ES="A" OR BS="," AND ES=" 

."OR BS="." AND ES="," THEN211J 
231!' PRINT@ 196,"DISPLACE:"N 
241!' GOSUB 291!': IF J=IJ THEN 211!' E 
LSE J=IJ: N=N+l: ES=BS: GOSUB 331J 
: NEXT R: PRINT @ 196,SS: 
251J BS=INKEYS: IF INSTR(DS,BS) >IJ 

THEN GOSUB 291!' ELSE 251J 
261!' GOSUB 331!' 
271!' IF FS=AS(l)+AS(2)+AS(3)+AS(4 
) THEN PRINT@ 235,"YOU WIN": FO 
R J=l TO SIJ: SOUND RND(l3)*13,l: 

NEXT J: END 
281!' GOTO 251!' 
291!' IF BS="A" AND Y<4 THEN MIDS( 
AS(Y) ,X,2)=MIDS(AS(Y+l) ,X,2): MI 
DS(AS(Y+l),X,2)=CS: Y=Y+l: J=l 
3~1J IF BS="Z" AND Y>l THEN MIDS( 
AS(Y),X,2)=MIDS(AS(Y-l),X,2) : MI 
DS(AS(Y-l),X,2)=CS: Y=Y-1: J=l 
311!' IF BS="," AND X<llJ THEN MID S 
(AS(Y),X,2)=MIDS(AS(Y),X+3,2): M 
IDS(AS(Y),X+3,2)=CS: X=X+3: J~l 
321!' IF BS="." AND X>l THEN MIDS( 
AS(Y),X,2)=MIDS(AS(Y),X-3,2) : MI 
DS(AS(Y) ,X-3,2)=CS: X=X-3: J=l 
331!' PRINT @ IJ," ";: FOR Z=l TO 4: 

PRINT AS(Z): NEXT: RETURN 
341!' END 

Program Listing 2. Bull's Eye 

lll'~ REM * BULL'S EYE * TRS-81J EX 
TENDED COLOR BASIC 16K/RAMELLA 
lllJ POKE 65495,IJ: PCLEAR 2: PMOD 
E 1,1: COLOR 3,IJ: PCLS l: SCREEN 

3,1: DIM M(Jl,31) 
121!' DIM K(6,5): FOR X=IJ TO 5: FO 
R Y=IJ TO 4: IF X<l OR Y<l OR X>4 

OR Y>3 THEN K(X,Y)=l 
131!' NEXT Y,X: FOR Z=26 TO 32 STE 
P 6: CIRCLE(48,48),Z,4: NEXT: PA 
INT(48,21) ,4,4 
141!' FOR Y=IJ TO 64 STEP 32: FOR X 
=IJ TO 96 STEP 3 2 
151!' LINE(X,Y)-(X+32,Y+32),PSET,B 
: LINE(X+l,Y+l)-(X+31,Y+31) ,PSET 
, B: NEXT X, Y 
161!' PAINT(48,48),3,3: PAINT(l25, 
3),2,3: PAINT(l25,92),2,3 
17~ COLOR 4,IJ: LINE(llJ8,45)-(116 
,SIJ),PSET,BF : A=2: B=2: X=33: Y= 
X: Q=32: W=32 
18~ AS=INKEYS: IF AS<>"A" AND AS 
<>"Z" AND AS<>"," AND AS<>"." OR 

AS="A" AND K(A,B+l)=l OR AS="Z" 
AND K(A,B-1)=1 OR AS="," AND K( 

A+l,B)=l OR AS="." AND K(A-1,B)= 
lTHEN 181!' 
191!' IF AS="," THEN U=X+32: S=-1: 

GOS UB 26lJ: X=X+32: A=A+l 
21JIJ IF AS="." THEN U=X-32: S=l: 
GOSUB 261!': X=X-32: A=A-1 
211!' IF AS="A" THEN V=Y+32: S=-1: 

GOSUB 27lJ: Y=Y+32 : B=B+l 
221J IF AS="Z" THEN V=Y-32: S=l: 
GOSUB 271J: Y=Y-32: B=B-1 
231!' SS=SS+AS 
241!' IF PPOINT(48,48)=8 AND PPOIN 
T(28,28)=8 AND PPOINT(48,23)=8 A 
ND PPOINT(68,28)=8 AND PPOINT(74 
,48)=8 AND PPOINT(68,68)=8 AND P 
POINT(48,74)=8 AND PPOINT(28,68) 
=8 AND PPOINT(23,48)=8 THEN SOUN 
0 RND(21JIJ),l: POKE 65494,IJ: GOTO 
241!' 
251J GOTO 18~ 

261J V=Y: GET(U,V)-(U+Q,V+W),M,G: 
FOR H=U TO X STEP S: PUT(H,V)-( 

H+Q,V+W),M,PSET: NEXT H: RETURN 
271!' U=X: GET(U,V)-(U+Q,V+W),M,G: 

FOR H=V TO Y STEP S: PUT(U,H)-( 
U+Q,ft+W),M,PSET: NEXT H: RETURN 
281!' END 
29~ REM * TYPE POKE 65494,IJ AND 
PRESS ENTER AFTER USE 

Program Listing 3. Consarnation 

llJIJ RE M * CONSARNATION - PUZZLE 
CONTEST 12 * 
lllJ REM * COLOR BASIC AND MC- llJ 
BASIC 
12 1!' CLEAR sn 
131!' P=U2 4 : ' FOR MC-llJ MAKE IT: 

P•l6384 
141J CLS: DIM AS( 8 ) : Q=7 ~ : K•l75 : 

MS= "A z ,. • 
15lJ A$(1J)= "9 4 2 2 7 5 3 3 2 

161!' AS( ll= " 6 9 4 3 7 

171!' AS(2)= " 5 5 3 4 9 2 5 

181!' AS(3)= " 2 4 4 9 4 

191!' AS( 4 )= " 1 7 5 7 6 9 4 3 2 . 
2ll'll' A$(5)= " 6 4 8 2 

21 ~ A$( 6 )= " 1 6 8 2 9 3 4 6 8 9 

221!' FOR X=71J TO 288 STEP 32: PRI 
NT@ X,AS(Z);: Z=Z+l: NEXT 
23~ FOR X=37 TO 59 : IF X=37 OR X 
=59 THEN FOR Z=X TO X+256 STEP 3 
2: POKE P+Z,K: NEXT Z 
241!' POKE P+X,175: POKE P+X+256,K 
: NEXT X 
251J FOR X=lll'4 TO 121J STEP 4: FOR 

Z=X TO X+l28 STEP 64: POKE P+Z, 
K: NEXT Z,X 
261!' E=PEEK(Q+P): F=Q+P 
271!' ZS=INKEYS:IFZS <>"A"ANDZS<>"Z 
"ANDZS<>","ANDZS <>"."THENPOKEQ+P 
,255:FORT=lT04lJ:NEXT:POKEQ+P,E:G 
OT027ll' 
281!' IF ZS="A" AND W$="Z" OR ZS=" 
Z" AND WS="A" OR ZS="," AND WS=" 
."OR ZS=" . " AND WS="," THEN 271!' 

291J IF KJ=l THEN KJ=IJ: GOSUB 521J 
: GOTO 271!' 
31JIJ WS=ZS: E=PEEK(Q+P): F=Q+P: G 
OSUB 341J: N=N+l 
3llJ IF N=S THEN SC=SC+VAL(CHRS(E 
-64)): N=IJ: POKE F,112: E=PEEK(F 
) : WS="": H=H+l 
32~ IF H=lll' THEN 531J 
331J PRINT@ IJ,"TURN"H":"SC: GOTO 
27~ 

341!' IF zs<>"A" THEN 371!' 
351J IF PEEK(P+Q-32)<>K THEN Q=Q-
3 2: GOTO 461!' 
361!' N=N-1: RETURN 
37lJ IF ZS<>"Z" THEN 41JIJ 
381J IF PEEK(P+Q+32) <>K THEN Q=Q+ 
3 2 : GOTO 461!' 
391!' N=N-1: RETURN 
4ll'll' IF ZS<>"," THEN 431!' 
411!' IF PEEK(P+Q-2) <>K AND PEEK(P 
+Q-l)<>K THEN Q=Q- 2: GOTO 461!' 
421J N=N-1: RETURN 
431!' IF ZS<>"." THEN 461!' 
441!' IF PEEK(P+Q+l) <>K AND Z$="." 

AND PEEK(P+Q+2)<>K THEN Q=Q+2: 
GOTO 461!' 
451!' N=N-1: RETURN 
46lJ IF ZS="A" THEN DS="N" 
471!' IF ZS="Z" THEN DS="S" 
481!' IF ZS="," THEN DS="W" 
491J IF ZS="." THEN DS="E" 
SIJIJ SS=SS+DS: F=Q+P: E=PEEK(Q+P) 
: GOSUB 521!' : RETURN 
SllJ E=PEEK(Q+P) : F=Q+P: GOSUB 52 
ll' 
521J POKE Q+P,255: FOR T=l TO 21J: 

NEXT T: POKE Q+P,E: RETURN 
531J PRINT@ IJ,"TURN"H"FINAL SCOR 
E:" :SC: SS=STRS(SC)+" "+SS 
54lJ PRINT@ 321!',"ANSWER STRING:" 
SS: END 
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Missile Defense 
Program Llsting I. Defense 2 

llllll GOTO 29)!)! 
1)!2)! ' DEFENSE VERSION 2. )l 
1)!3)! 'D-M-D SOFTWARE ASSOCIATES 
1)!7)! IF PEEK(&HC)l)l)l)=68 THENCLEA 
R l)l24,&H7CFE: AD=&H7D)l)l: LOADM 
"BDEFENSE.BIN",&H4)l)l)l ELSECLEARl 
)!24,&H3CFE: AD=&H3D)l)l: CLOADM"BD 
EFENSE" 
1)!75 DEFUSR)l=AD: CS=USR)l()l) 
1)!9)! SL$•'*** )l)l)l)l)l*** )l)l)l)l)l*** 
)l)l)l)lj!••• llllllllll*** )l)l)l)lj!••• llllllllll 
••• )l)l)l)lj!••• )l)l)l)lj!••• )l)l)l)lj!••• )! 
llllllll" 
ll)l)l Q=VARPTR(SL $ ) :Q=PEEK(Q+2)*2 
56+PEEK(Q+3) 
111)! DIM P(2), C(l,5), P$(2), NS 
( 9) , CS ( 2), AS ( l, l), S ( 4) 
112)! 'DRAW $ FOR CITYS & DGTS 
113)! C$()l)•"U4R2U4R2Ul4R6D4R2Dl2 
R4D6Ll6" 
114)! C$(l)="U6R2U l 2R4D2R4U6R2Dl2 
R2D4R2D6Ll6" 
115)! C$(2)="U8R2U4R2U8R2D4R4U6R4 
Dl6R2D6Ll6" 
116)! N$()l)•"BU2U6E2R4F2D6G2L4BR1 
4" 
117)! N$(l)="BR2R4L2NUl)!BRl)l" 
118)! N$(2)="BU8E2R4F2G2L2G4D2R8B 
R6" 
119)! N$(3)="BU8E2R4F2G2NL2P2D2G2 
L4NH2BR14" 
12)!)! N$(4)="BU4NR8E6Dl)!BRl)l" 
121)! N$ (5)="BUl)!NR8D4R6F2D2G2L4N 
H2BR14" 
122)! N$(6)="BUl)!BR4NR4G4ND4R6F2D 
2G2L4BR14" 
123)! N$(7)="BUl)!R8G6D4BR14" 
124)! N$(8)="BU2U2BU4E2R4F2G2NL4F 
2D2G2L4BR16" 
125)! N$(9)="BU8E2R4F2D2NL6D4G2L4 
NH2BR14" 
126)! 'CITY,LASER ORIGNS; MISSLE 
Y-POS, BONUS SIZE, HI/SLO POKES 
127)! C()l,)l)=l)l: C()l, 1)=46: C()l, 2 
)=82: C()l,3)=154: C()l,4)=19)!: C( 
)l,5)=226 
128)! P()l)=l)l: P(l)=5: P(2)=2: PN 
=65494: PF=PN'+l 
13)!)! 'PLAY $ 
131)! P)l$="V31Ll)l)!04CDEDEFEFGFGAG 
ABABO+C" 
132)! Pl $ ="VJ1L6901CICC#CC#CC#CC# 
CCfCCICCICCICC#CC#CCIC": P2$="V3 
1Ll)l)!04A": P3$="V2)!L25)!01FAFA": 
P4$ ="Ll5)!01FA": P5$="V5Ll5)!04E" 
133)! P$(l) ~"T2V31L3303BEBEBEBEBE 
BEBEBE": P$ (2)="T2V31Ll)l)!03ABCDE 
FGABCDEGFABCDEFGABCDEFGABCDEFGAB 
CDEFGAB" 
134)! AS•"GECECO-GO+CO-GE": P$()!) 
="V31L5)!05"+AS+A$+A$ 
135)! 'MAIN PROGRAM 
136)! 'INSTRUCTIONS & LEVEL 
137)! POKE PN,)l: CLS: FOR T=487 T 
0 231 STEP -32 : PRINT @T,"D E F 
ENS E II";: PLAY "Vl)!L2405G" 
: FOR U=)l TO 63: NEXT U: IF T>23 
l THEN PRINT @T," 

":: NEXT T 
138)! PLAY Pl$:POKE PF,)l:PRINT: P 
RINT@262,"INSTRUCTIONS (Y/N)?" 
139)! A$=INKEY$: IF A$="Y" THEN 
79)! ELSE IF AS="" THEN 139)! 
14)!)! POKE PF,)!: CLS: PMODE 1,1: 
PCLS 
141)! PRINT@35,"CHOOSE SKILL LEVE 
L ( 1-5):" 
142)! L=ASC(INKEY$+" ")-48: IF L< 
l OR L>5 THEN 142)! 
143)! 'CITYS, SCOR, HIT VAL, BONU 
S CITYS, BONUS THRESHOLD, SCORE 
COUNT, MISL X-POS & ANGL, SCREEN 

MODE, COLRST OFST 
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144)! FOR T=)l TO 5: GOSUB 186)!: N 
EXT T: GOSUB 189)! 
145)! S()l)=)l: S(l)=)l: S(2)=)!: S(3 
)=)!: S(4)=)!: VA=l)l: Cl!=ll: Cl=)!: 
CC=3: SC=l: CT=6 
146)! FOR T=)l TO 2: GOSUB 183)!: N 
EXT T: MD=l: CM=4: SCREEN l,MD 
147)! 'SHOW LVL, SCOR, BNS CTYS 
148)! LINE ()l,)l)-(254,l)l),PRESET, 
BF: DRAW 'C3BM92,l)l"+N$(S(4))+N$ 
(S(3))+N$(S(2))+N$(S(l))+N$(S()l) 
) 
149)! DRAW "BM5,l)l"+N$(L)+"BM228, 
l)l"+N$(Cl)+N$(C)l)+"C4" 
15)!)! 'TOP OF MISSILE LOOP 
151)! IF INKEY$="Q" THEN 244)! ELS 
E IF RND(5)l)+RND(5)!)=2)! THEN 2)!8 
)! 
154)! MS=USR4()!): IF MS THEN16l)l 
155)! IF USRl(L) THEN 151)! 
156)! SS=USR3()!): IF SS THEN 158)! 

ELSE IF VA THEN VA=VA-2 
157)! GOT0151)! 
158)! T=(SS AND 3) - 1: GOSUB 183)! : 

IF T+l=SS THEN SC=P(T) : PLAY PS 
(T) 
159)! GOTO 196)! 
16)!)! 'MSL HIT CTY, GND, OR UNDR 
161)! FOR T=2 TO )! STEP -1: IF (M 
S AND 1) THEN GOSUB 183)! 

162)! MS=MS*.5: NEXT T: FOR T=)l T 
0 5 
163)! IF C(l,T)=PEEK(CS+T) THEN l 
69)! ELSE ON C(l,T) GOTO 244)!,167 
)! 
164)! PLAY 'Vl": FOR U=)l TO 16 ST 
EP 2: CIRCLE (C()l,T)+8,182),U,4, 
2,.5,)l: PLAY "V+V+V+"+P4$: NEXT 
u 
165)! FOR U=l6 TO )! STEP -2: CIRC 
LE (C()l,T)+8,182),U,l,2,.5,)l: PL 
AY "V-V-V-"+P4$: NEXT U 
16 6 )l LINE ( C ( )! , T) -8, 16.)l ) - ( C ( )l, T) 
+24,182),PRESET,BF: C(l,T)=2: CT 
=CT-1: GOTO 163)! 
167)! PLAY "V31": FOR U=)l TO 16 S 
TEP 2 : CIRCLE (C()l,T)+8,187),U,4 
•. 5 
168)! PLAY ?4$+"V-V-V-": CIRCLE ( 
C()l,T)+8,187),U,l,.5: NEXT U: C( 
l,T)=l : GOTO 163)! 
169)! NEXT T: GOTO 2)!4)! 
17)!)! '***SUBROUTINES*** 
18)!)! '*CLEAR STREAMER 
181)! A=USR5(T) 
182)! '*GET NEW MISSL X-POS/ANGL 
183)! A=RND(7)-l: B=RND(7)-l: IF 
B=3 OR ABS(A-B)>2 THEN 183)! 
184)! A= USR)l((B-A+2)*256+A*4+T): 
RETUR N 
185)! '*DRAW GRND & RANDOM CITY 
186)! C(l,T)=3: POKE CS+T,3: COLO 
R 2,1: LINE (C()l,T)-l)l,184)-(C()l 
,T)+24,19)!),PSET,BF 
187)! DRAW "C4BM"+STR$(C()l,T) )+", 
l82"+C$(RND(3)-l): PAINT (C()l,T) 
+6,18)!),4: CT=CT+l: RETURN 
188)! '*DRAW FORTRESS & GROUND 
189)! DRAW "C3BM124,156R2D26NL6NR 
8R2U26R2C2": LINE(l)l2,184)-(152, 
19)!),PSET,BF: COLOR 4,1: RETURN 
195)! 'SCORE ROUTINE 
196)! A=VA*SC*L: VA=l)l: SC=l:T=)l 
197)! S(T)=S(T)+A: IF S(T)>9 THEN 
A=INT(S(T)*.l): S(T)=S(T)-A*l)l: 
T=T+l: GOTO 197)! 

199)! IF S(3)+S(4)*l)l<CC THEN 2)!2 
)! ELSE CC=CC+3: C)l=C)l+l : PLAY "T 
205V24L8)!AP3)!" : IF C)l=l)l THEN C)l 
=)! : Cl=Cl+l 
2)!)!)! GOTO 199)! 
2)!1)! ' CHECK LEVEL AGNST SCOR 
2)!2)! IF L*5-l<S(3)+S(4)*l)l AND L 
<5 THEN L=L+l 
2)!3)! 'CHECK IF NEW CTY NEEDD 
2)!4)! FOR T=)l TO 5 : IF C)l=)l AND C 
l=)l THEN 2)!55 ELSE IF C(l,T)<3 T 

HEN PLAY P)!S: GOSUB 186)!: C)l=C)l-
1: IF C)l<)l THEN C)l=9: Cl=Cl-1 
2)!5)! NEXT T 
2)!55 IF CT=)! THEN 244)! ELSE148)! 
2)!6)! 'START OF ALIEN ROUTINE 
2)!7)! 'CLR STRMRS, CHNG SCRN MODE 
, GET ALIEN ATTK X-STRT & ANGL 
2)!8)! FOR T=)l TO 2 : GOSUB 181)! : N 
EXT T: MD=l-MD: CM=MD*4: SCREEN 
l,MD: R=)l 
2)!9)! A=RND(l)l)l)*2+26: B=32: C=(l 
26-A)*L/126 
21)!)! 'SELECT ALIEN 
211)! ON RND(5) GOSUB 229)!,232)!,2 
35)!,238)!,241)! 
212)! 'TOP OF ALLEN LOOP 
213)! '!NCR ALIEN POS, DRAW CURSO 
R & ALIEN, CHECK IF AT FORTRESS 
214)! A=A+C: B=B+L: R=l-R: IF R T 
HEN PLAY P2$ 
215)! DRAW "C2BM"+STR$(INT(A))+", 
"+STR$(B)+A$(R,)l)+"C4"+A$(R,l) 
216)! IF B>l56 THEN 225)! 
217)! IF USR2(L) THEN 223)! 
219)! GOSUB 221)! : GOTO 214)! 
22)!)! '*CLEAR ALIEN 
221)! DRAW"ClBM"+STR$(INT(A))+"," 
+STR$(B)+A$(R,)l)+A$(R,l) :RETURN 
222)! 'ALIEN HIT 
223)! GOSUB 221)!: POKE PN,)l: PLAY 
Pl$: POKE PF,)!: GOSUB 189)!; VA= 

2)!: SC=l)l: GOTO 196)! 
224)! 'ALIEN ATTKD FRTRSS : CHECK 
NMBR Of BONUS CITYS 
225)! IF Cl=)! AND C)l<L THEN 244)! 
ELSE GOSUB 221)!: PLAY "V2403L9T3 
FCV<FCV<FCV<FCV<FCT2": GOSUB 189 
)!: C)l=C)l-L: IF C)l<)l THEN C)l=C)l+l 
)! : Cl=Cl-1 
226)! GOTO 148)! 
227)! 'ALIEN S 
228)! '?AC-MAN 
229)! A$()!,)l)="R282L4 U2R6U2L6U2R8 
U2L8U2R6U2L6U2R4H2L4NDl)!G2Dl4H2U 
6NU4NL2NG2": A$()!,l)="BR8U2" 
23)!)! AS(l,)l)="BD8U2R2E2L6U2Rl6D2 
L6F2R2ND2U6Ll2U2Rl2H2L8E2R4" : AS 
(l,l)="BD6U2": RETURN 
231)! 'STARSHIP 
232)! AS()l,)l)="BD4U2NL2NR2Ul6F2ND 
8BL4ND8BD6L4NU4ND2Rl2ND2NU4" : AS 
()l,l)="BL6U2" 
233)! AS(l,)l)="U2NL2NR2Ul6F2ND8BL 
4ND8G2L2NU4ND2Rl2ND2NU4": AS(l,l 
)="BD2BL6D2": RETURN 
234)! 'FLYING SAUCER 
235)! A$(jl,)l)="U4NL4NR4U2NL8NR8U2 
NL8NR8U2NL4NR4":A$()!,l)="BU2U2" 
236)! A$(1,)l)=A$()!,)l)+"U4": AS(l, 
l)="BD12D2": RETURN 
237)! 'POD 
238)! AS()l,)l)="NL2E2NL6E2NLl)!U2NL 
l)!H2NL6H2NE4L2NH4BDl)!BL4G6F6BRl)l 
E6Hl2" : AS()l,l)="BD2R2" 
239)! A$(1,)l)="BL6NL2E2NL6E2NLl)!U 
2NLl)!H2NL6H2NL2E2R2BL8L2BD12L4D8 
BR18U8L4H6' : AS(l,l)="R2" : RETURN 
24)!)! 'ROBOT 
241)! A$()!,)l)="Ul)!G2ND14D4NL6NRl)l 
BE4ND14D2": AS()l,l)="L2" 
242)! AS(l,)l)="Ul)!G2Dl)!NG4BR4NF4U 
l)!BR4D4Ll2U4BR4BD2": A$(l,l)="R2 
": RETURN 
243)! 'TOP TEN SCORE ROUTINE 
244)! POKE PN,)l : FS=S()l)+S(l)*l)l+ 
S(2)*l)l)l+S(3)*1E3+S(4)*1E4: FSS= 
STR$(FS) : FS$=LEFT$("*** )l)l)l)l)l", 
l)l-LEN(FS$) )+MID$(FS$,2) 
245)! 'LOOP-FIND POS IN TOP TEN 
246)! FOR T=9)! TO 9 STEP-9: IF VA 
L(MID$(SL$,T- 4,5))>=FS THEN 247)! 

ELSE NEXT T: SL $=FS $+LEFT$(SL$, 
81) : GOTO 248)! 
247)! IF T=9)! THEN GOSUB 259)! : GO 
TO 256)! ELSE SLS=LEFT$(LEFT$(SL$ 
,T)+FS $+MID$(SL$,T+l),9)!) 
248)! GOSUB 259)! : PRINT: PRINT" Y 



OU'VE SCORED IN THE TOP TEN!" 
249P PRINT" PLEASE ENTER YOUR 
NITIALS." 
25PP 'GET INITS, ADD TO LIST 
251P U=T/9: PRINT @7J+U*J2,">";: 

A=P: B=P: FOR V=P TO 2 
252P FSS=INKEYS: IF FSS<CHRS(J2) 

THEN B=B+l: IF B=24 THEN B=P: P 
OKE 11Pl+U*J2+V,42+A: A=64-A: GO 
TO 252P ELSE 252P 
25JP PRINT @77+J2*U+V,FSS;: MIDS 
(SLS,T+l+V,l)=FSS: NEXT V: GOSUB 

259P 
254P 'POKE LINE 1P9P W/ UPDATED 
SCORE LIST 
255p FOR T=P TO 89: POKE T+Q,ASC 
(MIDS(SLS,T+l,l)): NEXT T 
256P PRINT@419,"HIT ENTER TO PLA 
Y NEW GAME HIT <Q> TO QUIT T 
HIS PROGRAM"; 
257P FSS =I NKEYS: IF FSS=CHRS(lJ) 

THEN 14PP ELSE IF FSSz"Q" THEN 
262P ELSE 257P 
258P '*DISPLAY TOP lP LIST 
259P CLS: PRINT" TOP TEN 

SCORES": PRINT 
26PP FOR U=l TO lP: PRINT USING 
" II % % " : U , MIDS ( 
SLS,U*9-8,9): NEXT U: RETURN 
262P CLS: PRINT"TO SAVE THE TOP 
TEN SCORES JUST SAVE DEFENSE II 
OVER ITSELF." 
2625 '**OPTIONAL LINE FOR DISK 
USERS TO AUTO-SAVE TOP TEN LIST 
26Jp 'IF PEEK(&HCPPPl=68 THEN SA 
VE"DEFENSE2" 
277P END 
278P 'INSTRUCTIONS 
279P CLS: PRINT "THE OBJECT OF T 
HIS GAME IS TO DEFEND YOUR SIX 
CITIES FROM MISSILES, AND Y 

OUR FORTRESS FROMALIENS, TO DO 
THIS YOU MUST POSITION YOUR S 
IGHT ON A MISSILEOR THE DARKENED 

PORTION OF AN ALIEN AND FIRE 
YOUR LASER." 
28PP PRINT: P.RINT "THIS GAME CON 
SISTS OF FIVE SKILLLEVELS WITH I 
NCREASING MISSILE AND ALIEN SPE 
EDS AS THE LEVEL INCREASES. TH 
E FINAL VALUE OF A SCORE ON A MI 
SSILE IS DETERMINEDBY THREE FACT 
ORS:" 

"FIRST, T 
SHOT IS 
MISSED D 
2 TO A M 
SHOT SCO 
MULTIPLI 
A 'DEAD 

281P GOSUB 288P: PRINT 
HE BASE VALUE OF THE 
SET AT lP. EVERY SHOT 
ECREASES THIS VALUE BY 
INIMUM OF P. WHEN A 
RES THE BASE VALUE IS 
ED BY THE SKILL Lf.VEL. 
CENTER' HIT WILL"; 
282P PRINT " AWARD 
LIER OF 2,5, OR lP 

ABONUS MULTIP 
DEPENDING ON 
VALUE IS RES 

ASHOT SCORES. 
COLOR. THE BASE 

ET TO lP EACH TIME 

28JP PRINT: PRINT 
IS ASSIGNED EVERY 

SKILL LEVEL 
H sppp POINTS . " 

"A BONUS CITY 
Jppp POINTS. 
INCREASES EAC 

284P GOSUB 288P: PRINT "A SUCCES 
SFUL ATTACK BY AN ALIEN WILL COS 
T 1-5 BONUS CITIES DEPENDIN 
G ON YOUR LEVEL . " 
285P PRINT: PRINT "YOU LOSE WHEN 

ALL OF YOUR CITIESARE GONE, WHE 
N AN ALIEN ATTACKS YOUR FORTRESS 

AND YOU HAVE TOO FEW BONUS CIT 
IES, OR WHEN A MISSILE PENET 
RATES THE UNDERGRO UN D. 

286P GOSUB 288P: PRINT 
OF THE SCREEN DISPLAYS 
T TO RIGHT: LEVEL, 
ND BONUS CITIES. 
ND OF THE GAME A 'TOP 
TINE WILL ALLOW FOR 
HE TOP TEN SCORES ON 

"THE TOP 
FROM LEF 
SCORE, A 
AT THE E 
TEN' ROU 
SAVING T 
DISK." 

287P GOSUB 288P : GOTO 14PP 
288P PRINT@481,">> TYPE ANY KEY 
TO CONTINUE<<"; 
289P IF INKEYS="" THEN 289P ELSE 

CLS: RETURN 
29PP PCLEAR 2: GOTO 1P2P 

Program Listing 2. Basic Loader 

lP • • •• 
2p .... 
JP 
4P I • *. 

BDEFENSE MACHINE CODE 
LOADER 

(C) 1984 BY D-M-D 
SOFTWARE ASSOCIATES 

SP ........... ................. 
55 CLS: PRINT"MACHINE CODE LOADI 
NG ... " 
6P STARTADDRESS=&HJDPP 
7P AD=ST 
8P READ CODE 
9P IF CODE=999 THEN PRINT"MACHIN 
E CODE IS NOW IN MEMORY": GOTO 5 
n 
lPP POKE AD,CODE 
llP AD=AD+l: GOTO 8P 
SPP IF PEEK(&HCPPPl=68 THEN SAVE 
M"BDEFENSE.BIN",&HJDPP,&HJFDB,&H 
JDPP: PRINT"BDEFENSE IS NOW STOR 
ED ON DISK": END 
51P PRINT'TO SAVE BDEFENSE ON TA 
PE TYPE:" 
52P PRINT'CSAVEM"CHRS(J4)"BDEFEN 
SE"CHRS(J4)",&HJDPP,&HJFDB,&HJDP 
p 
lPPP ' 
lPlP DATA 52, 64, 158, 176, 51, 
141, p, 21J, 2J9' 129 
1P2P DATA 51, 14P, 77, 2J9, 129, 

51, 14P, 4P, 2J9, 129 
lPJP DATA 51, 141, 2, lPP, 2J9, 
129, 51, 141, 1, 44 
1P4P DATA 2J9, 129, 51, 141, 2, 
154, 2J9, 1J2, 222, 186 
lPSP DATA 51, 2Pl, 12, p, 255, 6 
2, 149, SJ, 64, 48 
1P6P DATA 141, 1, 15, Jl, 16, 12 
6, 18P, 244, 141, J4 
1P7P DATA 9P, J9, 248, 166, 14P, 

J8, 68, 2P4, 2, 128 
1P8P DATA J7, J, 2P4, 4P, p, 164 
' 1J6, 224, 228, 1J6 
1P9P DATA 225, 2J7, 227, 2J, 1, 
159, 2J6, 225, J2, 221 
llPP DATA 141, 2, J2, 217, 189, 
179, 2J7, 192, 6, 231 
lllP DATA 14P, 112, 2P4, p, p, J 
9, 2p, 158, 186, 68 
112P DATA 86, 48, 139, 2P4, 24P, 

15, J7, J, 2P4, p 
l 13P DATA 255, 164, 1J2, 228, 1, 
2J7, 1J2, 182, 255, JS 

114P DATA 132, 247, 18J, 255, JS 
, 182, 255, J2, 167, 14P 
115P DATA 5, 173, 159, 16P, lP, 
1J4, p, 18J, 255, J2 
116 p DATA 18 2, 2 5 5, J 5, 1 J 8, 8, 
18J, 255, JS, 252, l 
ll 7P DATA 9P, Jp, 137, 1J9, 14, 
88, 88, 2J7' 141, l 
118P DATA 92, 68, 86, 68, 86, 2J 
7, 14P, 181, 158, 186 
ll9P DATA 68, 86, 48, 139, 2P4, 
15, 24P , J7, J, 2P4 
12PP DATA 255, p, 17P, 132, 2J4, 

1, iJ7, 132, 1P8, 14P 
l21P DATA 13, J9, -ip, 2P4, 14, l 
28, lJl, p, 1, J8 
122P DATA 251, J2, 145, 134, p, 
246, 255, p, 196, 1 
12JP DATA 57, 189, 179, 2J7, 2Jl 
, 14P, 24, 128, 2, 167 
124P DATA 14P, 29, 2J7, 14P, JJ, 

196, J, 1J4, lJ, 61 
125P DATA 48, 14P, 42, 48, lJJ, 
167, lP, 76, 167, l 
126P DATA 2P4, p, 9, 132, 6P, 61 

, 2PJ, 18, 2Jl, 2 
127P DATA 2P4, p, p, 71, 86, 2J7 
, 6, 2P4, p, P 
128P DATA 84, 84, 231, 14P, 1, 1 
J9, p, 129, J, J7 
129P DATA 1, 74, 167, 12, 57, 85 
' p, p, p, 12 
lJPP DATA p, p, p, 1, p, p, p, P 
, 17P, P 
131P DATA p, p, 12, p, p, p, 1, 
p' p' p 
1J2P DATA p, 255, p, p, p, 12, p 
' p' p' 1 
1 J Jp DATA P, p, p, p, J, J, J, 

' J' J 
134P DATA 52, 96, 49, 141, p, 14 
7, 51, 14P, 2p2, 111 
135P DATA 14P, 56, 1P4, 14P, SJ, 

1P8, 65, 141, 58, 167 
136P DATA 75, 2J6, 141, p, llP, 
16J, 1p, 167, 74, 2JP 
1J7p DATA 65, 19J, 8P, J7, 25, 4 
8, 14P, 212, 166, 76 
138P DATA 48, 134, 166 , 132, 129 
' 2, J6, 4, 19J, 88 
1J9p DATA J8, 8, 1P6, 132, 1P8, 
14P, 11, 79, 141, 19 
14PP DATA 166, 196, 51, 77, 76, 
J8, 2p1, 198, p, SJ 
141P DATA 96, 126, 18P, 244, p, 
p, p, 2J6, 196, 167 
142P DATA 14P, 42, 231, 14P, 245 
, 2J6, 66, 2J7, 14P, 45 
14JP DATA 2J6, 68, 237, 14P, 48, 

2Jp, 14P, J7, 68, 86 
144P DATA 6A, 86, 68, 86, 158, 1 
86, 48, 1J9, 2Jp, 14P 
145P DATA 24, 196, 6, 166, 165, 
164, 1J2, 167, 14P, ~ 

146P DATA 92, 166, 165, 132, p, 
1J8, p, 188, 62, 149 
147P DATA J6, 2, 167, 1J2, 2P4, 
p, p, 227, 7p, 2J7 
148P DATA 14P, 249, 2P4, p, p, 2 
27, 72, U6, 14P, 18P 
149P DATA J8, 196, 57, 6J, 192, 
2p1, 48, 24J, 12, 2s2 
15pp DATA J, 255, p, 128, p, 77, 
p, p, p, p 

15U DATA p, 52, 96, 49, 14P, 2J 
J, 51, 14P, 2J8, 48 
152P DATA 72, 2P4, 1, p, 2J7, lJ 
2, 2J7, Jp, 2P4, p 
15JP DATA p, 128, 77, J7, 6, J8, 

7, 167, 1J2, J2 
154P DATA J, 64, 96, 132, 192, 1 
26, J7, 6, J8, 7 
155P DATA 2Jl, Jp, J2, J, AP, 96 
' Jp, 231, 65, 231 
156P DATA 14P, 1, 129, p, J9, 48 
, J7, 6, 48, JP 
157P DATA 167, 65, Jp, 1J7, 77, 
J9, J7, 2Jl, 14P, lJ 
158P DATA 2Jl, 14P, 14, 198, 128 
, 2Jl, 14P, 11, 95, 12 
159p DATA J7, 4, 129, p, J7, 4, 
128, p, 2PJ, P 
16PP DATA lPP, 14P, 252, J6, 24P 
' 166, 1J2, 74, J9, 2 
161P DATA 76, 8P, 2J7, 1J2, 1P8, 
65, 2J, 255, 54, 142 

162P DATA 162, p, 2J2, 128, 2P2, 
2, 247, 255, J2, 134 

16JP DATA 128, 74, J8, 25J, 14P, 
162, J2, J8, 2J9, 2JP 

164P DATA 65, 2J, 255, Jl, SJ, 2 
24, 2J, 255, 118, 48 
165p DATA 141, 254, 154, 79, 76, 

167, 14P, J7, 2J6, lP 
166P DATA 224, 141, 255, 121, J7 
' J2, 192, 1, J4, 28 
167P DATA 2Jl, 14P, 14, 16P, 141 
, 255, 1P9, J7, 19, 129 
168P DATA 6, J4, 15, 68, 74, 71, 
1J8, p, 167, 14P 

169P DATA J, 141, Jl, 2P4, p, p, 

Listing continued 
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32, 11, 48, 13 
17~~ DATA 166, 14~, 248, 129, 3, 
38, 2~3. 79, 95, 126 
171~ DATA 18~, 244, 189, 179, 23 
7, 134, 13, 61, 48, 141 
172~ DATA 254, 85, 48, 133, 52, 
96, 49, 141, 255, 19 
173~ DATA 51, 132, 79, 23~, 65, 
23, 254, 193, 111, 74 
174~ DATA 53, 224, 999 

Pie in the 5/iy 

l~ CC=~ 
2~ POKE65495,~ 
6 ~ CLEAR6~~ 
65 FORX=lT015:BS$=BS$+CHR$(8):NE 
XTX 
7~ PMODE4,l 
8~ DIMD(23),.~$(1~),S$(23),S(23), 
P(23),L$(64):GOSUB1~~~ 
9~ GOT078~ 
19~ CLS 
2~~ PRINT"NUMBER OF SECTORS (l-2 
2)"; : INPUT S:IF S>22 THEN 2~~ 
2~1 S$(~)="SEC/SUBJECT### AMOU 
NT" 
2~2 PRINTS$(~) 
21~ FORX=lTOS 
22~ PRINT" "+CHR$(X+64)+". ";:LI 
NE INPUT S$(X) 
23~ PRINTBSS;:I~PUTS(X) 
24~ NEXTX 
271 PRINT"input SUBJECT FOR THE 
GRAPH":LINEINPUTSBS 
272 IFS<21THENPRINT"INPUT A NOTE 

OR PRESS ENTER" : LINEINPUTNT$ 
28~ IF S=~ THEN RUN ELSE PCLSl: S 
CREEN1,SC:GP=l:COLOR2,l 
281 IF S>2~ THEN NT$="" 
29~ CIRCLE(2~~,7~),4~:CIRCLE(236 
,128),14 
295 C=~ 
3~~ FORX=lTOS:C=C+S(X):NEXTX 
31~ FORX= l TOS 
32~ P(X)=S(X)*l~~/C:D(X)=P(X) 
33~ NEXTX:C=~ 
331 PORX=lTOS:A=l~-LEN(S$(X)):IF 
A<~THENS$( X )=LEFT$(S$(X),l~):A=~ 

332 S$(X)=S$(X)+STRING$(A,32) :NE 
XTX 
34~ FORX=lTOS 
35~ C=C+P(X) 
36~ P(X)=C:NEXTX 
37~ PI=ATN(l)*4 
38~ FORX=lTOS 
39~ T=P(X)-5~ 
4~~ A=(2*PI)*T/l~~ 

41~ LINE(2~~,7~)-(4~*SIN(A)+2~~. 
4~*COS(A)+7~),PSET:LINE(236,128) 
-(12*SIN(A)+236,12*COS(A)+l28),P 
SET 
411 T= ( P ( X )- ( D ( X) I 2) )-5~ 
41 2 IFD(X)>8THENK=28ELSEK=46 
413 A=(2*PI)*T/l~~ 
414 DRAW"BM"+STR$(INT(K*SIN(A)+l 
99) ) +","+STR$(INT(K*COS(A)+68) )+ 
"C"+STR$(F)+L$(X+64-32) 
42~ NEXTX 
421 X=LEN(SB$)*8:X=255-X 
422 IFX<~THENX=~ 
43~ DRAW"BM"+STR$(INT(X/2))+",~; 
c 2. 
435 IFSB$=""THEN475 
441 FORX=lTOLEN(SB$) 
45~ DRAWL$(ASC(MID$(SB$,X,l) ) -32 
) 
46~ DRAW"BR4BU7" 
47~ NEXTX 
475 IFS<l6THENCD=4~ELSECD=l4 
48~ DRAW"BM~,"+STR$(CD)+";C2" 
49~ FORX=lTOS 
5~~ DRAWL$(X+64-32)+"BR4RlAR8BU7 
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5~5 IFS$(X)=""THEN56~ 
51~ FORA=lTOLEN(S$( X)) 
53~ DRAWL$(ASC(MID$(S$(X) ,A,l) )-
32) 
54~ DRAW"BR4AU7" 
55~ NEXTA: IFLEN(STR$(INT(D(X)))) 
=2THENDRAW"BD7BR4BU7BR4"+L$(ASC( 
·~·)-32)+"BU7BL4":CL=l:IFLEN(STR 

$(INT(D(X) )))=2ANDINT(D(X) )= ~THE 
NDRAW"BD7BR4BU7BR4"+L$(ASC("~")-
32)+"BU7BL4":CL=2 
551 D=D(Xj*l~~:D=INT(D):D=D/l~~: 
L$=STR$(D) :FORC=lT06-CL:A$=MID$( 
L$,C,l):IFA$=""ANDFF=~THENA$=CHR 
$(64+32):FF =-1ELSEIFA$=""THENA$= 
·~· 
552 IFA$="."THENA$=CHR$(64+32) :D 
RAWL$(ASC(A$)-32)+"BR4BU7"ELSEDR 
AWL$(ASC(A$)-32)+"BR4AU7" 
553 NEXTC:DRAWL$(ASC("%")-32):FF 
=~:CL=~ 
569 DRAW"BM~,"+STR$(CD+X*8) 
57~ NEXTX : L=CD+X*8 : IFL<l55THENL= 
155 
571 IFNT$=""THEN58~ 

572 X=LEN(NT$)*8:X=255-X : IFX<~TH 
ENX=~:DRAW"BM"+STR$(INT(X/2))+", 
"+STR$(L)ELSEDRAW"BM"+STR$(INT(X 
I 2) ) +", "+STRS ( L) 
573 FORX=lTOLEN(NT$) 
574 DRAWL$(ASC(MID$(NT$,X,l))-32 
) 
575 DRAW"BR4AU7":NEXTX 
58~ AS=INKEYS 
59~ A$=INKEYS:IF A$=""THEN59~ELS 
E78~ 
78~ POKE65495,~:CLS:PRINT"%%%%%% 
%%%%%%%%%%%%%%%%%%%%%%%%%%% 
PEICES OF PIE %%%%%%% 
%%%%%%%%%%%%%%%%%~%%%%%%%%" 

79~ CC=-l:PRINT"CHOOSE ONE: l.C 
REATE A FILE 2.S 
AVE TO TAPE 3.L 
OAD FROM TAPE 4 . E 
DIT SECTORS 5. C 
HANGE SUBJECT 6. C 
HANGE NOTE * * 7. E 
XAMINE GRAPH" 
795 INPUTA 
81~ ON A GOT019~,82~,86~,2~~~,3~ 
~~.4~~~.28~ 
82~ IF S=~ THEN RUN ELSE POKE654 
94,9:CLS:PRINT~***************** 

*************** SAVE TO 
TAPE" 
83~ PRINT : PRINT"INPUT AN EIGHT L 
ETTER NAME FOR YOUR GRAPH '123 
45678' ";: 
LINEINPUTA$ 
84~ OPEN"O",t-1,AS:PRINT"SAVING 
"AS 
85~ PRINT#-l,S:FORX=lTOS:PRINT#­
l,S$(X) ,S(X) :NEXTX:PRINT~-l,SB$, 
NT$:CLOSE#-l:GOT078~ 
86~ POKE65494,~:CLS:PRINT"****** .........................• 

LOAD PROM TAPE" 
87~ PRINT:PRINT"WHAT IS THE NAME 

OF THE PILE":LINcINPUT AS 
88~ OPEN"I",#-1,AS : PRINT"LOADING 

"AS 
89~ INPUT#-1,S 
9~~ FORX=lTOS : INPUT#-l,S$(X),S(X 
):NEXTX:INPUTt-l,SB5,NT$:CLOSEt­
l:GOT078~ 
91~ INPUT#-l,S$(X),S(X) 
92~ X=X+l:GOT09~~ 
93~ S=X-2:SB$=S$(X-l) :NT$=S$(X) 
94~ CLOSE#-l:GOT078~ 
l~~~ FOR X=65-32 TO 96-32 : READ L 
$ ( X): NEXT X 
l~l~ DATA BD2D4U4RlUlR1UlD1RlnlR 
l D2NL4D2flJH 
1~3~ DATA R3DlRlnlL1DlL3NU3D3R3U 
1Rl!JUlD3 
1~5~ DATA BD1RlL1RlUlR2DlRlBD4Ll 
RlL1DlL2UlLlU4BR4BD6 

1~7~ DATA R3DlRlD4LlOlL3U6BD7BR 
4 
1~9~ DATA NR4D3NR2D3R4BD1 
111~ DATA NR4D3NR2D3BR4BD1 
113~ DATA BD1RlL1RlUlR2DlRlBD3L2 
R2DlL1DlL2UlLlU4BD6BR4 
115~ DATA D3R4NU3D3BL4U3BD4BR4 
117~ DATA BR2LlRlh2RlD6LlR2BRlBD 
lBRl 
119~ DATA BR3LlRlL2RlD6LlU1LlBD2 
BR4 
121~ DATA D6U3RlU1RlU1RlU1RlAD3B 
L3DlRl01RlD1RlBOl 
123~ DATA D6R4BD1 
125~ DATA ND6DlR1DlR1DlU1RlU1RlU 
1D6BD1 
127~ DATA ND6DlRlD1RlD2RlD1RlU5D 
6BD1 
129~ DATA BDlR1UlR2DlRl04LlDlL2U 
1LlU4BD6BR4 
131~ DATA ND6R3DlR1DlL1DlL3BD4BR 
4 
133~ DATA BD1RlUlR201RlD4LlDlL2U 
1LlU4BD4BR1DlU1DlR1DlRlBRl 
135~ DATA ND6R3DlR1DlL1DlL2RlDlR 
l Dl R l 0 l LlBRlADl 
137~ DATA AR4BD1LlR1LlUlL201LlDl 
RlDlR201Rl01LlOlL2UlLlBD2BR4 
139~ DATA R4L2D6BD1BR2 
141~ DATA D5Rl0lR2UlRlU5BD7 
143~ DATA D4RlD1Rl01UlR1UlRlU4BD 
7 
145~ DATA D6UlRlUlR1UlD1RlD1RlOl 
NU6BD1 
147~ DATA DlR1DlR2UlR1 UlBL2BD3Ll 
D2LlOlBR2BU3RlD2RlDlBDl 
149~ DATA DlR1DlR2UlR1UlBL2AD3D3 
BR2BD1 
151~ DATA R4DlLl01LlD1LlD1LlD2R4 
BDl 
1511 DATA NR3D6R3BR1B01 
1512 DATA OlR1DlRlD2RlDlR1DlBDl 
1513 DATA BRlR3D6L3flR3BDl 
1514 DATA BR2D6U601Ll01LlR3UlOlR 
1BD5 
1515 DATA BD3R4L4RlUlD2RlOlU4BR2 
BD6 
1516 DATA BD6BL2RlBDlALl 
152~ FOR X=48-32 TO 57-32:READ L 
$ ( X): NEXT X 
153~ DATA flDlD4RlDlR2UlRlU4LlUlL 
2D2RlD2RlD2BRlflDl 
154~ DATA BOlBR1RlL1RlUlD6L2R4BD 
l 
155~ DATA BOlR1LlR1Ulq2nlRlnlLlO 
lL201LlD2R4BDl 
156~ DATA BD1RlL1RllllR2DlR1DlLlO 
lL2R2DlRlnlLlnlL3BR4BDl 
157~ DATA BR2RlL1DlL1DlLlD2R4LlU 
4D6BR1BD1 
158~ DATA NR4D2R3DlRlD2LlDlL2UlL 
lBDlBR4BDl 
159~ DATA BR3L2DlLlD4RlDlR2UlRlU 
lL1UlL3BD3BR4AOl 
16~~ DATA ND2R4D2Ll01LlD1LlD1LlD 
1BR4BD1 
161~ DATA R4D2LlDlL2UlLlU2BD6NR4 
U2RlUlR2DlRlD2BDl 
162~ DATA BD1RlL1RlUlR2DlRlD2L3U 
1LlBD3RlLlR1DlR2UlRlU2BD3BDl 
163~ FOR X=32-32 TO 47-32:READ L 
$(X) :NEXT X 
164~ DATA BD7BR4 
165~ DATA BR201Ul04BD3UlBR2 
166~ DATA BR1D3BR2U3D3BD5BR1 
167~ DATA BR1DlUlD6U2LlR4LlU4D2R 
lL4R3D4BRlBDl 
168~ DATA BR2DlUlD6BR2BU5L4D2R4D 
2L4BR4BD2 
169~ DATA DlUlBR4DlLlD1LlD2Ll01L 
1DlBR4UlDlBDl 
17~~ DATA NR3DlRl01RlUlR1LlD4L2U 
2D2R4UlD1LlOlBDlBRl 
171~ DATA BR2D3BD4BR2 
172~ DATA BRlR2L2DlL l D4R l D1Rl BDl 
BRl 
173~ DATA BR1RlL1RlD1Rl04LlDlL2fl 
R3BD1 



174~ DATA DlR1DlR2UlR1UlBL2BD3Ll 
D2LlDlBR2BU3RlD2RlDlBL2U6D6U3L2R 
4BD4 
175~ DATA BR2BD1D1UlD4U2R2L4BR4B 
D4 
176~ DATA BR2BD5DlU1DlL1DlBR3 
1765 DATA BD3BR1R2L2BD4BR3 
177~ DATA BR2BD5DlBD1BR2 
178~ DATA BR4DlU1DlLlD1LlD2LlDlL 
1DlBR4BDl 
179~ FOR X=58-32 TO 64-32:READ L 
$(X) :NEXT X 
18~~ DATA BRlBDlD1RlU1LlBD3DlRlU 
1L1BD3BR3 
181~ DATA BRlBD1DlR1U1LlBD4DlR1U 
l LlnlR1DlBR2 
182~ DATA BR3DlU1DlL1DlL1DlL1RlD 
lRlDlRlDlBDlBRl 
183~ DATA BR1BD2R2L2BD2R2L2BD2BR 
3FJD1 
184~ DATA BRlDlUlDlRlDlRlDlRlLlD 
1LlD1LlD1BD1BR3 
185~ DATA BD1DlUlR1UlR2DlR1DlL1D 
lL1DlBD1DlBR2BDl 
186~ DATA BRlR2L2R2D1RlD4LlD1L2U 
1LlU2RlU1RlD1RlL1DlR1LlD1RlL1Dlfl 
DlBR2 
187~ RETURN 
2~~~ IFS=~ THENR UN ELSE PRINT"++ 
++++++++++++++++++++++++++++++ 

SECTOR EDIFICATION" 
2~~1 S$(~) = "SEC/SUBJECT### AMO 
UNT" 
2~3~ FORX=lT015~~:NEXTX 
2~4~ B=l 
2~46 A=32 
2~5~ IFS>l4THENE=l4ELSEE=S 
2~51 IFGF=-1THENGF=~:GOT02~6~ 
2~55 CLS 
2~6~ PRINT@~," " ; 

2~61 IFB<lTHENGF=-l:GOT02~4~ 
2~62 IFE>S THENE=~-l:B=B-1 
2~63 IFS<l5THENCLS 
2~69 PRINTS$ ( ~) 
2~7~ FORX=B TOE 
2~8~ PRINT" "+CHR$(X+64)+". "+SS 
( x); 
2~9~ PRINTTAB(l7)"?";S(X) 
2~95 NEXTX 
21~~ PRINT@A,CHR$(128); 
211~ A$=INKEY$:IFA$=""THEN211~ 
2111 IFA$=CHR$(12)THEN78p 
2112 IFA$="D"THEN22~~ 
2113 IFAS="A"ANDE=S THEN223PELSE 
IFA$="["ANDE=S THEN 223~ 
2115 PRINT@A,CHR$(32); 
212~ IFA$ = CHR$(l~)THENA=A+32:IPA 
>448THENA=A-32:B=B+l:E=E+l:GOT02 
~6~ 
2139 IFA$=CHR$(94)THENA~A- 32 : IFA 
<32THENA=A+32:B=B-l : E=E-l:GOT029 
69 
2135 IFA$ =CHR$(9)THEN2169 
214~ IFA>(S*32)THENA=A-32 
2159 GOT02 199 
2169 A=A+3 
2165 X=PEEK(A+1922)-64 
2179 PRINT@A,CHR$(32); 
218~ LINEINPUT S$( X):PRINTBS $ ;:I 
NPUTS( X) 
219~ A=A-3:GOT02~6~ 
2299 X=PEEK(A+l~25)-64 
2219 FORD=X TOS 
2229 S$(D)=S$(D+l) :S(D)=S(D+l) :N 
EXTD:S=S-l:SS(~)="SEC/SUBJECT### 

AMOUNT":IFE>STHENIFS<l5THENE= 
E-l:B=l:A=A-32ELSEB=B-l : F.=E-l 
2221 IFS=l4THENA=448 
2222 IFA =9THENA=32 
2223 IFS=9THENRUN 
2224 GOT02969 
2239 GOSUB2289:IF X+LP>23 THEN 2 
~6~ 
2231 X=X-l:FORLL=lTOLP:X=X+l 
224~ S=S+l:PRINT@A,CHR$(32) ; : A=A 
+32 : PRINT@A," "; 
2259 PRINTCHR$(128)+CHR$(X+64)+" 

. ";:LINEINPUTS$( X) 
226~ PRINTBSS; : INPUTS( X) 
2265 IFA=48~THENA=446 
2266 IFS <l5THENE=E+lELSEB=B+l : E= 
E+l 
2279 NEXT L L : GOT02~6~ 
228~ FORLP=lT01~9:A$=INKEY$:IFVA 
L(A$) > 9ANDVAL(A$)<l~THENLP=VAL(A 
$) :RETURNELSENEXTLP:LP=l:RETURN 
3~99 I F S=9 THEN RUN ELSECLS:PRI 
NT••••************************** ..... 
3991 PRINT" CHANGE SUBJECT PROM. 

3919 PRINT:PRINT : PRINTSB$; 
3929 PRINT:PRINT"TO" 
393~ LINEINPUTSB$ 
3941! GOT078~ 
4~~~ IF S=~ THEN RUN ELSE IFS>29 
THENPRINT"NO ROOM FOR A NOTE":FO 
RT=lTOl~~~:NEXTT:GOT078~ 
4~1~ CLS:PRINT"@@@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@• 
4~2~ PRINT" CHANGE NOTE FROM ... • 
4~39 PRINTNT$ 
4~4~ PRINT"TO" 
4~5~ LINEINPUTNT$ 
4~6~ GOT078~ 

Investment Analysis 

19 DIM A ( 15) , PV ( 1 5) , CV ( 15) 
15 CLS(~) 
2~ PRINT "NET PRESENT VALUE COMP 
UTATION" 
25 PRINT "BY DEV CHAKRAVARTY" 
26 PRINT " " 
3~ PRINT "NET PRESENT VALUE (NPV 
) CONCEPT":PRINT" " 
31 PRINT"WHEREVER PROMPT INDICAT 
ES ":PRINT"'PRESS Y' PRESS Y AND 

THEN" : PRINT"HIT ENTER KEY" 
32 PRINT" ":INPUT "PRESS Y TO C 
ONTINUE";MS 
34 IF MS="Y" THEN 4~ ELSE GOTO 
9 
4~ PRINT "$1~~ AVAILABLE TODAY I 
S WORTH" 
43 PRINT "MUCH MORE THEN $1~~ AV 
AILABLE" 
46 PRINT "AFTER FIVE YEARS BECAU 
SE OF THE" 
49 PRINT "ERODING VALUE OF MONEY 

CAUSED" 
52 PRINT"MAINLY BY INFLATION" 
53 INPUT "PRESS Y TO CONTINUE";M 
$ 
54 IF M$="Y"THEN55 ELSE GOTO 2~ 

55 CLS : PRINT"THIS PROGRAM ALLOWS 
THE DECISION" 

58 PRINT"MAKER TO TAKE THIS INTO 
ACCOUNT" 

59 PRINT"WHEN MAKING INVESTMENT 
DECISIONS" 
6~ PRINT"WHICH REQUIRE CASH INVE 
STMENTS" 
63 PRINT"INITIALLY AND PAY BACK 
SUMS" 
66 P RINT"IN FUTURE YEARS . NPV EX 
PRESSES" 
69 PRINT"THESE FUTURE AMOUNTS IM 

PRESENT" 
7~ PRINT"TERMS AND ~ETS THIS AMO 
UNT OFF" 
73 PRINT"AGAINST THE INITIAL CAS 
H OUTLAY" 
76 PRINT"IF THE NPV IS POSITIVE 
IT IS " 
79 PRINT"PROBABLY WORTH INVESTIN 
G IN" 
85 INPUT "PRESS Y TO CONTINUE";M 
$ 

1~~ ZERO = ~ 
1~2 CLS(~) 
11~ FOR U = l TO 15 
12~ A(U) = ZERO 
13~ PV(U) = ZERO 
14~ CV(U) = ZERO 
15~ REM 
2~~ PRINT "THE PROGRAM HANDLES C 
ASH FLOWS" 
21~ PRINT "FOR ONLY 15 YEARS.ENT 
ER A " 
22~ PRINT "NUMBER BETWEEN 1 AND 
15" 
23~ PRINT "REPRESENTING NUMBER 0 
F YEARS" 
24~ PRINT "FOR WHICH YOU CAN EST 
I MATE" 
245 PRINT "CASH FLOWS" 
259 INPUT YEAR 
255 INPUT "INITIAL CASH INVESTME 
NT $";INITIAL 
26~ FOR X = l TO YEAR 
27~ PRINT "ENTER CASH FLOW FOR Y 
EAR"X"S" 
39~ INPUT A(X) 
319 NEXT X 
32~ INPUT "ENTER DISCOUNT RATE 0 
R MARKET RATE OF INTEREST";R 
33~ R = R/l~~ 
34~ TEMP = 1 + R 
359 REM 
38~ REM BEGIN CALCULATIONS 
4~9 SUM = ~ 
41~ FOR X = 1 TO YEAR 
4 2~ GOSUB 2~~~ 
439 CV(X) = A(X) * PV(X) 
44~ SUM = SUM + CV(X) 
45~ NEXT X 
46~ REM 
47~ NETPV = SUM - INITIAL 
48~ PRINT "NET PRESENT VAL UE IS 
S"NETPV 
49~ INPUT "PRESS Y TO SEE NPV CO 
MPUTAT ION"; NS 
59~ IF N$=" Y"THEN GOSUB 3~9~ 
55~ PRINT "NOW PROCEED TO IRR CA 
LCULATION" 
552 INPUT "PRESS Y TO CONTINUE"; 
cs 
553 IF CS="Y"THEN 554 
554 CLS(Pl 
56~ PRINT"INTERNAL RATE OF RETUR 
N IRR" 
565 PRINT"GIVES THE MINIMUM DISC 
OUNTING" 
57~ PRINT "RATE THAT YIELDS A PO 
SIT IVE" 
5 7 5 PRINT" NPV" 
576 PRINT "WAITITHE PROGRAM IS W 
ORK ING" 
6~9 REM CALCULATION OF IRR 
61~ XYZ = 1. 3~ 
62~ TEMP = XYZ 
63~ REM 
64~ FOR Q=l TO 3~ 
65~ SUM = ZERO 
66~ TEMP = TEMP -~.~1 
67~ REM 
68~ FOR X = l TO YEAR 
69~ GOSUB 2~~~ 
7~9 CV(X) = A(X)*PV(X) 
71~ SUM=SUM+CV(X) 
72~ NEXT X 
739 REM 
749 NETPV = SUM - INITIAL 
759 IP NETPV > ~ THEN GOTO 1~9~ 
769 NEXT Q 
779 IF NETPV < ~ THEN GOTO 1~5~ 
1~~9 REM OUTPUT SECTION 
1~19 IRR = (TEMP-1)*1~~ 
1~29 PRINT" ":PRINT "THE IRR IS 
"IRR"%" 
1939 GOTO 11~~ 
1~59 PRINT "THE PROJECT HAS A NE 
GATIVE RATE OF RETURN" 
1199 INPUT "IF YOU WANT TO CONTI 
NUE TYPE Y"; ANS$ 
lll~ IF ANS$ = "Y" THEN l~~ 
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lisling continued 

lSPP END 
16PP REM 
2ppp REM SUBROUTINE CALCULATES P 
RESENT VALUE 
2PlP PV(X) =l 
2P2P FOR Z = 1 TO X 
2P3P PV(X) = TEMP * PV(X) 
2P4P NEXT Z 
2PSP PV(X) = l/PV(X) 
2P6P RETURN 
3ppp REM SUBROUTINE DISPLAYS COM 
PUTAION 
3PlP CLS(Pl 
3P2P FOR X=l TO YEAR 
3P3P PRINT "YEAR" X "CASH IN FLO 
W"A(X) 
3p4p PRINT"AMOUNT IN TODAYS TERM 
S S"CV(X) 
3P42 INPUT "PRESS Y TO CONTINUE 
";NS 
3P43 Ie' NS="Y" THEN 3P4S 
3P4S NEXT X 
3PSP PRINT"LESS INITIAL OUTLAY $ 
"INITIAL 
3P6P PRINT "NPV IS S"NETPV 
W7P RETURN 

Fabuloos Fonts 
fa the 6emiri-IOX 
Program Listing. Fabulous Fonts 

lP GOTOS6P: 'DLCSET: G- lPX DOWNLO 
AD CHRS 
2P CLEARSPP,&H3A4A:U$=CHR$(239) : 
LS=CHRS(l3):CT$=CHR$(27)+CHR$(42 
)+CHRS(l) : SS=&H4PP:J2=P:J3~J2:LP 
=&H3A4B:L9 =LP+96P:CLSP:PRINT@l69 
,"CLEARING MEMORY"; : FORI=LP TOL9 
STEP1P : POKEI,2SS:NEXT 
3P CLS:INPUT"ready printer";AS:B 
=3PP : FORI=lT06:READBAUD(I):PRINT 
I;">";B : B=B*2:NEXT:INPUT"BAUD (1 
-6)";B:IFB>PTHENPOKE1SP,BAUD(B) 
4P PRINT~-2,CHR$( 27); "@"; 
SP INPUT"J>OYSTK OR K>EYBD";AS:I 
FA$="J"THENLM=2SS : K7=9/64:K6=6/6 
3ELSELM=P 
6P GOSUBS2P 
7P LL =32*Y+X:L=SS+LL:Z=PEEK(L):P 
RINT@LL,US;:POKEL,Z 
Sp IfLM THENX=INT(JOYSTK(P)*K7): 
Y=INT(JOYSTK(l)*K6) 
gp A$ = INKEY$:IFAS=""THEN7PELSEIF 
LM THEN14PELSEA=ASC(A$) 
lPP IfA=9THENX=X-(X <S) : GOT07P 
llP IfA =STHENX=X+(X >Pl : GOT07P 
12P IfA=lPTHENY=Y-(Y <6) : GOT07P 
1 3P IFA=94THENY=Y+(Y >Pl:GOT07P 
14P IFA$ ="D"THEN31P 
lSP IFA$ ="S"THENPOKEL,12S : GOSUB3 
2P:GOT07P 
16P IFAS="R"THENPOKEL,11P:GOSUB3 
2P:GOT07P 
17P IfA$ = "C"THEN6P 
lSP IfAS = "Q"THENSTOP 
19P IFA$="L"THEN4SP 
2PP IfA$="W"THEN49P 
21P IFA$ = "V"THEN39P 
22P IfA$="T"THENPRINTl-2,CHR?(27 
) ; CHR$ ( 36 ) ; CHRS ( 1) ; : AS="" : fORI = 3 
2T012S:A$=A$+CHR$(I) : NEXT:PRINTJ 
-2, A$: GOT06P 
23P IfA$<>"P"THEN2SP 
24P PRINT@7S,"PROGRAMMING PRINTE 
R";: PRINTf-2,CHR$( 27) ;CHR$(42) ;C 
HRS(P);:L=LP : A$=STRING$(1P,32):J 
=VARPTR(A$):J2=J+2:J3=J+3:POKEJ, 
1P:FORI =32T012S 
2SP IFPEEK(L)=2SSTHEN27P 
26P X=INT(L/2S6):POKEJ2,X:POKEJ3 
,L-X*2S6:PRINTf-2,CT$;CHR$(I);A$ 

27P L=L+lP:NEXT:GOT06P 
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2SP IFA$< >"U"THEN7P 
29P GOSUB44P:FORX=PTOS:L=L+l:POK 
EL,V(X) : NE XT 
3PP GOT06P 
31P GOSUB 44P:PORX=PTOS:PR I NT@32 
P,STRING$(22,32); :PRINT@32P,"COL 
. "X; :INPUT H: L=L+l : POKEL,H:NEXT : 
PRINT@32P,STRING$(3P,32); : GOT04P 
p 
32P M=l:H=P:R =X+SS 
33P FOR C=PT06 
34P IFPEEK(R) =l2STHENH=H+M 
3SP R=R+32:~=M*2:NEXT : V(X) = H 
36P GOSUB3SP 
37P RETURN 
3SP H$=RIGHT$ ( "P" +HEX$ ( H), 2) : PRI 
NT@2S6+X,LEFT$(H$,l);:PRINT@2SS+ 
X,RI GHT$(H$,l); :RETIJRN 
39~ GOSUBS2P:GOSUB46P:IFPEEK(L)= 
2SS THENPRINT@339,"UNDEFINED";:G 
OT09P 
4PP FORX=PTOS:L=L+l:H=PEEK(L) : M= 
l:FORY=P T06 
41P IF(H ANDMl >P THENPOKEY*32+X+ 
SS,12S 
42P M=M*2:NEXT:V(X)=H:GOSUB3SP:N 
EXT:X=P:Y = X:P RINT@32P ," ";:I 
FPEEK(L-9) =PTHENPRINT"NO ";ELSEP 
RINT""; 
43P PRINT"DESCENDERS";:GOT09P 
44P GOSUB4SP:POKEL,D:RETURN 
4SP PRINT@32P,STRING$(3P,32):PRI 
NT@32P,"DESCENDERS ";:INPUTAS:IF 
A$ ="Y"THEN D= l ELSED=P 
46P PRINT@32P,"ENTER CHARACTER : " 
: : LINEINPUTA$ : IFLEN(A$) =4ANDLEFT 
$(A$,2)="&H"THENAC=VAL(A$)ELSEIF 
LEN(A$)=1THENAC=ASC(A$)ELSE46P 
47P IFAC <PTHEN46PELSEL =LP+(AC-32 
)*lP:RETURN 
4SP GOSUBSPP:LOADM FF$:GOT06P 
49P GOSUBSPP:SAVEM FFS,LP,L9,P : G 
OT06P 
spp PRINT@32P,"CURRENT NAME : ";FF 
S:INPUT"NEW NAME";A$:IFA$ <>""THE 
NPPS=AS 
SlP IF FFS=""THENSPPELSERETURN 
S2P CLS : FOR X=PT06:V(X) =P : PRINTS 
TR I NG$ ( 9," . " ) ; CHR$ ( 2 SS) : NEXT: V ( 7 
l =P:V(S) =P:PRINT@l9,"GEMINI";:PR 
INT@46 ," CUSTOM-DEGIGNED"; : PRINT@ 
Sl,"CHARACTERS";:PRINT@32P,"use 
c ursor"; 
S3P PRINT@3S4,"<S>ET <R>ESET <U> 
PDATE <C>LS "L S" <D>IRECT ENTRY <Q 
>UIT <V>IEW"L S"<P>ROGRAM <L>O AD 
<W> RITE <T>EST " 
S4P FOR C=224T0233:PRINT@C,CHR$( 
2SS); :NE XT : X=P:Y=X:RETURN 
SSP DATA1SP,S7,41,1S,7,l 
S6P PCLEARl:GOT02P 

How Your CoCo 
Adds Up 
Program Listing 1. Binary OR Drill 

lP DIM Al(7l,A2(7),AN(7) 
2P CLS 
3P PRINT@ll,"BINARY OR" 
4P Hl=RND(2S6)-l:H2=RND(2S6)-l 
SP HX=Hl 
6P FOR B=7TOPSTEP-l 
7P GOSUB44P 
SP Al(B) =INT(HX/Bl) 
9P HX=HX-(Al(B)*Bl) 
lPP NEXT 
llP HX=H2 
12P FOR B=7TOPSTEP-l 
13P GOSUB44P 
14P A2(B)=INT(HX/Bl) 
lSP HX=HX-INT(A2(B)*Bl) 
16P NEXT 

17P PRINT@69,Al(7); 
lSP FOR I=6TOPSTEP-l 
19P PRINT Al( I); 
2PP NEXT 
21P PRINT@9S,"OR"; 
22P PRINT@l31,"-----------------
---- ----·; 
23P PRINT@1Pl,A2(7); 
24P fOR I =6TOPSTEP-l 
2SP PRINT A2(I); 
26P NEXT 
27P FOR I=PT07 
2SP PRINT@ l S7-3*I,CHR$(12S); 
29P A$=INKEYS:If A$=""THEN29P 
3PP IF(A$ <>"P")AND(A$<>"l")T HEN2 
gp 
31P AN(I)=VAL(A$J 
32P PRINT@lS7-3*I,A$; 
33P NEXT 
34P A=P 
3SP FOR B=PT07 
36P GOSUB44P 
37P A=A+(AN(B)*Bl) 
3SP NEXT 
39P IF A<>(Bl OR H2)GOT042P 
4PP PRINT@296," RIGHT! 

41P FOR I•lTOlPPP:NEXT : GOT02P 
42P PRINT@296,"WRONG,TRY AGAIN 

43P GOT027P 
44P IF B=P THEN Bl=l:RETURN 
4SP Bl=l 
46P FOR J=lTO B: Bl=2*Bl:NEXT 
47P RETURN 

Program Listing 2. 
Hexadecimal Addition Drill 

lP CLS 
2P PRINT@lP,"HEX-ERCISE" 
3P PRINT@41,"BYTE ADDITION" 
4P Bl=RND(l2S)-l:B2=RND(l2S) - l 
SP M l =INT(~l/16):Ll = Bl-(Ml*l6) 
6P M2=INT(B2/16l : L2=B2-(M2*16) 
7P I F Ll <lPT HEN PRINT@l42,STR$(L 
l);:GOT09P 
SP PRINT@l43,CHR$(Ll+SS); 
gp If Ml<lPTHEN PRINT@l41,STR$(M 
1); :GOTOllP 
lPP PRINT@l41,CHR$(Ml+SS); 
llP PRINT@l72," + "; 
1 2P IF L2 <1PTHEN PRINT@l74,STR$( 
L 2 ) ; : GOTO 14 p 
13P PRINT@l7S,CHR$(L2+SS); 
14P IF M2<1PTHEN PRINT@l73,STR$( 
M2); :GOT017P 
lSP PRINT@l73,CHRS(M2+SS); 
16P PRINT@l72,"+"; 
17P PRINT@2P4,"----"; 
lSP PRINT@239,CHR$(12S); 
19P AS=INKEYS:If A$=""THEN19P 
2PP PRINT@239,A$; 
21P PRINT@23S,CHR$(12S); 
22P BS=INKEYS:IF B$=""THEN22P 
23P PRINT@23S,B$; 
24P IF(A$<"P"lOR(A$>"F")THEN3SP 
2SP IF(BS<"P")OR(B$>"F")THEN3SP 
26P IF A$<="9"THEN A=VAL(A$) 
27P IF AS>="A"TH EN A=ASC(A$)-SS 
2SP IF BS<="9"THEN B=VAL(B$) :GOT 
031P 
29P IF BS >="A"THEN B=ASC(B$) - SS: 
GOT031P 
3PP GOT03SP 
31P AN=A+ ( 16 *B) 
32P IF AN <> (Bl+B2)THEN3SP 
33P PRINT@296," RI GH T! 

34P FOR I=lTOlPPP : NEXT:GOTOlP 
3SP PRINT@296,"WRONG,TRY AGAIN"; 
: GOTOlSP 

ENO 



New Low Prices! 

DISK DRIVE SYSTEMS 

Drive 0 Complete 
Drive 1 Complete 
Drive 0 & 1 Dual Drive 

2nd Generation !!!!! 
HOS Floppy Drive 
Controller Board 

AS SEEN AT THE RADIO SHACK 
COMPUTER SHOWCASES 

SINGLE SIDED 
$249 . 
$169 . 
$399. 

DOUBLE SIDED 
$289 . 
$209 . 
$479. 

64K UPGRADE KIT ... . .. .. . $39.95 

Features* 
Gold Pia ted Edge Cards 
Dual Selectable ROM Sockets 
No POTS to adjust 
Compatible with COCO I & II 
120 Day Warranty 
Double and Single Density 

So whal s so new 1n our second g€ne1a11on? We 
had a 101 of re1..1ues1s for 1he need 10 use Th e lessor 

expensive 28 pin E1~roms Ou• 2nd ~ener a11on 

controller al tows lhe useag~ 0! e11her (lwo 24p1n 

ROMS) or (one 2.ilp1n ROM and orie 280111 ROMJ 

The second leaiure we added was a 1echnrcal one 
and is not apparen! IQ lne average user Wes1em 

01911,11 was good enough to manulacture tor us a 

tar advanced dr:ve con!roller chip .:ailed lhl' 

W01773FOC Th1sch1p integrates the aata separa· 
11on melhOd w1tt-.1n itself allowing the c1eanes1 data 

transfer to date 
Reduce your I 0 ermrs w1lh !he Hard Drive 

Spcc1a11s1 Floppy Drive Controller tor lhe Cotor 
Compute• Gold Edge Card Connectors Advanced 
Df's1gn and lhe absence of po1en11ome1ers mai...e 
this the best board ava11ao1e :o date 

Completed and Tested Board with 
Radio Shack ROM $ 139. 
(Inc ludes Case_ and DOS lns1ruc11ons) 

Completed and Tested Board 
without ROM 
(Includes Case) 

Bare Board with instruction 
manual .................. , , . 
Parts Kit For Bare Board without 
ROM . . ...•............ 
Radio Shack ROM .... 

NEW ROM 

S119 

s 40. 

s 40. 
s 20. 

HOS has licensed the ROM from RadioShack 1 obe 
able 10 01te1 auernat1ve operating systems pre­
t>lown ready lor 1ns1alla11on The firsl of what we 
hope to be a wide range ol options is ADOS ADOS 
is a produc1 of Spec1r0Sy1ems ol M1am1 Florida and 
1f fully supported by the author The HOS version of 
ADOS supports 2 drives 40 uack. 6ms trk-to-trk 
drives only either Single Sided or Double Sided 
The ADOS package comes complete with or1g1na1 
dOCumentallon ;,nd diskette from SpectroSyslems 
and can be 1ns1alled m our Onve Controller Board 
at purchase time for no add1l1onal charge 

ADOS/HOS 24 pin ROM . . . . . . S 50. 
(useable 1n all drive controllers on the markel) 

ADOS / HOS 28 pin ROM . • . . . . S 40. 
(useable 1n the HOS 2nd generation board only) 

Keytronics Keyboard KBSOO 
The Fantasi.c K.eytron1c Keyboard is now being 
manufactured only for Hard Duve Spec1a1is1 II is 
the only keyboard for the Co101 Computer known 
on the market that does nrn use membrane 
switches The KBSOO uses a capacitance foam 
switch Th1S lype of switch will never give keyboatd 
bounce and last much longer 1han all other types 
The K8500 •S also the only keyboard lhat will ht all 
versions of the color computer weather 11 is a A 8 
C D E F ET TDP-100. COCO llA o• COCO 118 
One keyboard lits a11 w11h out risk of ge111ng the 
wrong version and there 1S no need 10 do any 
mod1f1ca11ons to your case AdcM1onal !eaturl?s 
include a higher spring lorce on the break and 
clear key 10 reduce the poss1b1li1y 01 a d1sa-s1rous 
key-s troke sculplured keys low profile ·pips on 
home row keys The ·-pF- lunc11on keycomesw1th 
docvmentarion and a sample program The Key· 
1ron1cs1HOS keyboard 1rs1 pnce was S89 when 11 
wi"s oiler ea through Keytronics Our price on ii Is 
only 569. plus SJ for shipping 

HARD DRIVE SPECIALIST 
Ordering In fo rmat ion 
Use our Walts line lo place your order via Visa. M asterCard, or Wire 
Transfer . Or mail your paymenl direclly to us. Any non-certified funds 
w ill be held until proper clearance is made. COD orders are accepted 
as well as purchase orders fro m government agencies. Most items are 
shipped off the shelf with th~ exception of hard drive products that are 
custom built UPS ground 1s our standard means of shipping unless 
otherwise specified Shipping costs are av ailab le upo n request . 

Circle Reader Service card #455 

1-713-480-6000 
Order Line 1-800-231-6671 
16208 Hickory Knoll. 
Houston. Texas 77059 



Continued from p. 41 

16K to 32K Piggyback-Moderate 
This upgrade applies to all CoCos, but note that the CoCo 2 uses 

different chips. 
If you shop. you can get a set of 64K RAM chips for under $30, so 

this upgrade makes sense only if you received the ! 6K chips free. This 
modification requires soldering. preferably with the memory chips 
outside of your machine. The original CoCos require 4116 dynamic 
RAM chips. and the Coco 2requires 2118 dynamic RAMs. 

Open the Coco. To be on the safe side. first remove the original RAM 
chips and replace them with the ones you plan to piggyback. If they 
prove to be good. proceed as follows: Place the original chips in a piece 
of conductive foam in approximately the same configuration as they 
go in the board. 

With each of the new chips. gently bend pin 4 straight up (the fourth 
pin down from the notch on the left side) using long-nose pliers. Gently 
squeeze the remaining pins inward a small amount so that when 
placed over a chip in the foam. it will hug it and not fall off. With the 
exception of pin 4. solder each pin of the new chip to the correspond­
ing pin of the chip beneath it. 

Caution: Do not use excessive amounts of solder or hold the iron too 
long. Solder a piece of wire to each of the bent-up pin 4's connecting 
them all and leaving enough slack so that you can replace the piggy­
backed-chips in their sockets. 

Remove the 6883 SAM chip and place it in the conductive foam. Pin 
40 is the first pin to the right of the notch. Counting backwards on the 
right side. locate pin 35 (the sixth pin from the top). Solder one end of 
a 33-ohm. 1A-watt resistor to the top of the SAM chip's pin 35 so that 
you can replace it in its socket. 

Bend the resistor lead so that the resistor rests on top of the SAM 

and the lead points toward the RAM chips. Return the SAM to its 
socket and solder a wire connecting the unused lead of the resistor to 
the most convenient pin 4 of the RAMs (Fig. 2). Do not move the 
jumpers. Close up the machine and you are done. 

"v 

1111111111111111 

Fig. 3. Foil Side of PC Board 

4 or 16K to 64K, D Boards-Difficult 
You must first convert the D board to an E board. Check to see if 

you have a I. 1 or 1.2 Color Basic ROM by typing EXEC 41175. If you 
have the 1.0 version. order the updated ROM. Radio Shack no. 

The Other Korean CoCo-A Different Story 

U ntil recently. upgrading all models of the Color Computer 
involved. among other things, replacing the eight mem­

ory chips with eight 64K by I-bit dynamic RAM chips. usually 
designated by thenumber4I64. 

Around January of this year, Tandy quietly introduced a new 
version of the Color Computer 2 with a new catalog number. 
26-3 I 34A for the 16K Color Basic model and 26-3 I 36A for the 
I6K Extended Basic model. The A-version boards have been 
extensively redesigned. What follows is the 64K upgrade pro­
cedure for these boards and a technical rundown. 

The Newest 64K Upgrade 
Tandy now uses 4-bit wide 16K dynamic RAM chips in its 

CoCo 2's. This means that there are only two RAM chips in the 
CoCo rather than eight. The chips in the current I6K A models 
are Texas Instruments 44I6 chips. They are socketed and lo­
cated more or less in the center of the board. On either side of 
this pair of I8-pin chips is a white female connector. This con­
nector will allow for a plug-in satellite board for 64K upgrades. 

But this satellite board would be quite clumsy, getting in the 
way of other hardware add-ons (e.g .. lowercase kits and video 
drivers). (Ed. note: Apparently Radio Shack is upgrading these 
latest CoCos by replacing the entire board.) 

But I know of two IC manufacturers who are delivering those 
64K RAM chips at this writing: Hitachi (part number 50464) 
and NEC (part number 41254). Do not confuse the NEC number 
with the 4 I 256 I -bit wide by 256K dynamic RAM chip. These 
chips currently sell for $25 to $35 each. Very soon at least two 
other chip manufacturers will offer similar chips. Texas lnstru-

54 HOT Coco June 1985 

ments will introduce its 4464 chip and Micron Technologies 
will introduce its 4064 chip. Intel might offer its own version, 
too, so I expect prices to drop on the 4-blt by 64K RAM chips. 

All of the above chips should work for the CoCo 2A 64K up­
grade, which is simplicity itself. First, remove the two socketed 
16K RAMs (labeled TMS44I6) and replace them with your two 
4-bit by 64K RAMs. aligning the notches on both chips and 
sockets. Then solder a jumper between the two solder points 
on the front (i.e., closer to the keyboard) right part of your CoCo 
board: they are clearly marked "64K RAM" and enclosed in a 
little rectangular white outline. That's all there is to it! 

I used the NEC chips for this upgrade and have experienced 
no problems. 

Technical Details 
The CoCo 2A uses a new SAM chip, 74LS285. It is the only 

chip other than memory socketed on the main board and is 
very similar to the old SAM. but it possesses 256-cycle refresh 
circuitry rather than the I 28-cycle circuitry of the old SAM. 
This is to accommodate the new 4-bit by 64K RAMs. The new 
SAM will work with older CoCos, but the old SAM will not work 
with the 2A CoCos. 

The new SAM also has extra circuitry so that it can support 
a full 64K RAM, 32K ROM CoCo without the extra NOR gate 
added externally to all older CoCos. 

There is a new buffer chip between the memory and CPU. 
Older CoCo used a 74LS244 octal buffer: the 2A uses a Tl 

. 7 4LS623 octal transceiver chip. It serves a similar function. 
Th~ 2A's ROM hardware is much changed. It has one 28-pln 

socket for the on-board ROM operating system. On the Color 



AXX3052. With the correct ROM version in the computer or in hand. 
open the CoCo. 

Disconnect the power supply from the PC board. It has five plug-in 
leads. Remove the 10 Phillips-head screws that hold the PC board. 
Then pop the 16 metaJ fasteners that protrude through the board. 
Remove the board from its base. Now follow these steps in order: 
•Remove the eight RAM chips, U20 through U27. These will be la­
beled 4027 if you have 4K or 4116 if you have 16K. If you have already 
performed the piggyback modification. remove the wire from the 
SAM's pin 35. 
•Remove the 6BB3 SAM chip, U 10, exercising great care since it is 
highly susceptible to static discharge. 
•Turn the PC board over so that you are looking at the foil side. 
Referring to Fig. 3. cut the following lands: the - 5-volt land at label 
A. the + 5-volt land at label B, and the + 12-volt land at label C. Make 
the cuts cleanly and about 1/16-inch wide. Use a high-quality cutting 
tool. We used an X·Acto knife with a# I I blade. 
• Remove a portion of the green film at point D to expose the lands 
for soldering. Solder a small wire jumper at point D. We used approx­
imately Y.. of an inch from the lead of a Y.-watt resistor. Any solid 
conductor wire of about the same diameter would suffice. This connects 
the + 5 volts to the old + l 2·volt line. which will provide the 64K RAM 
chips with + 5 volts to their pin B's. 
•Turn the PC board back over to the component side. Locate capac­
itors C4B, C70. C45. C67, C35. C64, C61, and C3 l. Using a soldering 
iron, carefully remove these capacitors. 
•On the PC board's component side, locate the area above capacitor 
C75, to the right of the SAM's pin 26. and below the screw hole. After 
you have found this area, hold the PC board up to a light and mark a 
dot in the center. being careful not to mark over a land. Then drill a 

by Martin H. Goodman 

Basic model. they have plugged into this a 24-pln. BK by BROM 
with Color Basic 1.3. When this model is upgraded to Extended 
Basic, Tandy unplugs the 24-pin ROM and replaces it with a 
2B-pin, 16K by B ROM that contains both Color Basic l.3 and 
Extended Basic 1.1. 

Tandy also has to switch four or five jumpers located near 
the ROM socket. These jumpers are labeled 64K/12BK. The 
switching of jumpers might require desolderlng. The labeling 
of the jumpers suggest that the 2A can handle 12BK of RAM. 
This Is not true. Those designations refer to the number of bits 
in the ROM chip. They are used to select the different wiring 
for the 16K by B (12BK bit) ROM chip. On the Extended Basic 
2A. the single 16-pin ROM Is soldered directly to the board. 

Although the new SAM saves Tandy the use of one NOR gate 
on the 74LS02 chip. an extra gate is needed to blend together 
the two chip-select lines from the 74LS13B, which formerly 
selected the two seIJ&rate ROM chips. Into a single select line 
for the new single ROM chip. Also, the new memory-chip ar­
rangement requires the use of another NOR gate on that 
74LS02 in order to properly work the gate timing on the 
74LS623. 

What about this Basic 1.3? Fortunately. the only changes 
that Tandy made from the 1.2 ROM were In the SAM setup 
routine and in the copyright notice logo. The changes for the 
SAM tell it how to recognize the new RAM chips. Other than 
that. the two ROM versions are identical 

If you have any questions. feel free to contact me on 
CompuServe's Color SIG. Type GO PCS 126 at the ! prompt, 
and then leave a note addressed to my PPN number, 
70007 ,2246 .• 

hole at this mark just large enough to pass an insulated wire. 
•Prepare a 33-ohm. 1A-watt, I 0-percent resistor as follows: 

•Cut one lead to 3/B of an inch and solder it to about 6 inches of 
insulated wire as used above and cover the solder with spaghetti in­
sulation or electrical tape. 

•Bend the other lead at a 90-degree angle and install it into the 
hole previously occupied by capacitor C4B. This is the hole closest to 
the board's bottom edge. 

• Solder the resistor in place. 
•Route the insulated wire through the previously drilled hole to 

the PC board's foil side. This wire should be routed to the land that 
connects to the SAM socket's pin 35. 

•Cut the insulated wire to length and remove approximately Yi; of 
an inch of insulation from the end. 

•Very carefully solder the stripped wire end to pin 35 on the SAM 
socket. This now connects the 4 l 64's pin 9's to address line A 7. 
•Check all connections. cuts, and so on to ensure that no solder 
bridges or metal fragments remain to short the lands. 
•Remove the 4K/16Kjumper that lies between the two P!As. U4 and 
UB on top of the board. 
•Wire-wrap a length of 30-guage wire to the center post and connect 
the other end of the wire to PIA UB's pin 17. 
•If you have the 1.0 ROM. replace it with a I.I or 1.2 version. 
•If it is not already set, place the other 4K/16K jumper to the 16K 
position. 
•Install the new 64K RAM chips and replace the SAM chip. Be sure 
to line up the notches in the sockets with the notches on the chips. 
•Proceed to this article's ROM-Write Disabling section. 

64K Upgrade, E Boards-Moderate 
If you already have a board that Radio Shack caJls 32K. make certain 

that the jumper to the left ofUB connects the center pin with one marked 
"LOW", and then continue to the ROM-Write Disabling section. 

If your E board has 4 or 16K, replace the RAMs with 4 l 64s and set 
all four jumpers to the 32K position . One jumper is to the right of U 10 
(the SAM chip) and the other three are just above the keyboard connec­
tor. Remove capacitors C4B. C70, C45. C67. C35. C64. C6 l. and C3 l. 

!fit is not already installed, add a jumper connecting the LOW and 
the unmarked center pin to the left of UB [a PIA). The other pin. 
marked "HIGH"', is not used. Locate the two pins without anything 
connecting them labeled RB3 to the right of U I 0. Solder in place a 33-
ohm. 1,4-watt. IO-percent resistor connecting the two pins. You now 
have what Radio Shack calls a 32K machine. Proceed to the ROM­
Write Disabling section below. 

ROM-Write Disabling 
This procedure applies to E or modified D boards only. 
You must disable the ROMs during a write cycle. RAM will occupy 

the entire address space from $COOO to $FDFF. The interrupt vectors 
will not be affected since they reside in the protected area from $FFOO 
to $FFFF. Follow these steps: 
•On the component side of the board , locate and remove the two !Cs 
[integrated circuits) labeled U 11 and U29. They should be a 74LSl3B 
and a 74LS02. 
•Prepare the chips as follows: 
·•Carefully bend pins 4. 5. and 6 of the 7 4LS02 straight up 

(Fig. 2). 
•Carefully bend pin 5 of the 74LS I 3B straight up. 
•Solder a short piece of wire to pin B on the 7 4LS02 at the point 

where the pin enters the chip, as you must plug this pin back into the 
socket. 

•Solder the other end of the wire to pin 6 of the same chip. 
•Replace the chips in their sockets. 
•Solder a piece of wire from pin 5 of the 7 4LS l 3B to pin 4 of the 

74SL02. 
•Locate TP I and cut a length or wire that will reach from pin 5 of 

the 7 4LS02 to TP I. 
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and showed you our best 
deals on computer hardware. 

HARDWARE SPECIALS 
Extended Basic w/bk S 39.95 
64K (DEi) Memory Upg S 49.95 
26-3029 CoCo Drive 0 $275.95 
26-3023 CoCo Drive 1 $229.95 
HJL Keyboard (D.E.F,2) S 79.95 
Super Pro Keybd: (D.E) S 64.95 
26-3127 64K Ex!Bnded CoCo2 $179.95 
26-3134 16K Standard CoCo2 S 89.95 
26-3136 16K Extended CoCo2 $129.95 
2&-3802 Model 100 24K $449.95 
26·3816P SK Upgrade Model 100 s 55.95 
26-1192 CGP-115 Printer/Plotter $119.95 

ACCESSORIES 
Volksmodem 1200 $299.95 
RS D.C. Modem 18 s 89.95 
Novation J-Cat Modem $129.95 
USR Password 300 $179.95 
Hayes SM 300 Modem $239.95 
USR Password 1200 $399.95 
USR Password 2400 $599.95 
Coco Switcher s 39.95 
Elephant Disks ssdd s 18.95 
Mach II Joystick s 39.95 

NEW! Dual Double Sides Drives Including 
case, power supply & cable $375.95 

MSI SOFTWARE 
MS! DISKUTIL NEW 
COLOR FINANCE II NEW 
MS! NAMEFILE 

s 19.95 
s 69.95 
s 24.95 

26-1276 DMP-105 Printer 80 cps $179.95 
C. ltoh 8510 BPI Printer 120 cps $399.95 
C. ltoh 7500 Printer $249.95 
Gorilla/NAP Video Monitor (Grn) $109.95 
Video Monitor Adapters S 29.95 
26-3024 RS Multi-Pac lnter1ace S 89.95 
Botek Ser /Par lntertace S 69.95 
CGP-220 Ink Jet Printer $379.95 
DMP 11 O Printer $349.95 
26-1278 DWP 220 Printer $539.95 
26-3860 Model 200 $899.95 

26-3030 OS-9 (64k) 
Basic·09 (req. OS-9) 
· 'C" Compiler (OS-9) 
FHL 0-Pak (reQ. OS-9) 
EiteWord 
Elite Cale 
Color Term Plus 
Dett Pascal 
26-3012 Deluxe Joystick 

NEW! 2&-3128 64K 
Dnct Video CoCo2 

S 64.95 (disk) 
S 87.95 (disk) 
S 87.95 (disk) 
S 34.95 (disk) 
s 59.95 (d&c) 
s 59.95 (d&c) 
S 29.95 (cass) 

s 79.95 
s 34.95 

$219.95 

MSI CALENDAR NEW 
MSI COLOR PAYROLL NEW 
COLOR FINANCE 4 

s 19.95 
s 99.95 
s 69.95 

Call tor prices and availability of your lavorite sollware and hardware. All adver1ised 
items subject to availability. Prices do not include shipping and handling. All of the above 
umts are covered by our 120 day carry-in warranty. 

TRS-80 Trademark Tandy Corporation. Prices sub1ect to change without notice. 
Write for our FREE newsletter. 

Circle Reader Service card #397. 

OfllfR DELKER ELECTRONICS, INC. 

•

•mn1 1:11ffii :o~i: 8~rss~~7 e1vd. smyrna, rN 31161 I -~ I 
Call Toll Free: 
800-251-5008 l•·l 
800-545·2502 (TENNESSEE) 
615-459·2636 (TENNESSEE) ~ 

____ ,, 615·254-0088 (NASHVILLE) ~ 
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•Solder one end of the wire to pin 5 and wire-wrap the other end 
to TP I. 

•Recheck your wiring and look for any shorts, especially between 
the 74LS02 and the shield. 

• Reassemble your machine. 

16K to 64K, 285 (a.k.a. F) Board -Easy 
If you have a 32K F board, you need only the 64K Enable software 

described later in this article. If your F board has 16K. remove capac­
itors C58, C60, C62, C64, C66, C68, C70, and C72 with a pair of 
diagonal cutters. Replace your I 6K chips with 4164 dynamic RAMs 
and set the jumpers to the 64K position. You must add another jumper 
at a location clearly marked "64K". 

16K to 64K, U.S.A.-made Coco 2-Moderate 
Open your machine, noting that there are six screws. Remove the 

I 6K chips from the sockets labeled U 14 to U2 I. Solder a wire connecting 
the two solder pads to the right of WI, which is located diagonally 
between U6 and U7. Install the new 4164 RAM chips in sockets U 14 to 
U2 I. aligning the notches. Reassemble the machine. 

16K to 64K, T~e 1 ·Korean Coco 2 
-Moderate/Difficult 

The level of difficulty for this modification depends on whether the 
chips are socketed or soldered. If the I 6K chips are not socketed. you 
must remove the PC board from the machine and desolder the chips, 
replacing them with IC sockets with their notches pointing in the same 
direction as those on the chips. Note: Desoldering is difficult. and not 
for amateurs. 

The eight 2118 dynamic RAMs are located in two places: a group of 
three and a group offive. Solder a wire connecting the two solder pads 
inside the box marked "64K". Install the new 4164 RAM chips in the 
sockets. aligning the notches. Reassemble your computer. 

Testing Your Handywork 
Memory Test. Program Listing I, tells you if you did the upgrade 

correctly, and.it will work with any Color Computer. The E Board test 
checks to see if your RAMs are active; it writes to the area of RAM that 
is not in the same address range as your ROMs. If you have a 32K 
machine and this test checks out, you really have 64K RAMs. The 
Write to ROM Area test is for those with D or E boards. If it fails. 
recheck the ROM-Write Disabling section. 

Extended Basic Installation 
This procedure is the same for all CoCos. Order the Extended Basic 

kit. Radio Shack catalog no. AXX7072. Open your CoCo or CoCo 2. 
Install the new ROM in the empty socket that is provided, aligning the 
notches. 

Reassemble your Coco and type PRINT MEM. You will have 6, 144 
fewer bytes because Extended Basic reserves that amount of memory 
for graphics. If you do not plan to use graphics and want to free mem­
ory for a large Basic program, type POKE 25,6:NEW for a tape system 
or POKE 25, l 4:POKE &HEOO,O:NEW for a disk system. 

If you have the latest CoCo version (catalog no. 26-3134A). you need 
a different 16K ROM to replace the 8K Color Basic 1.3. (See sidebar.) 

Enabling 64K 
Program Listing 2. 64K Enable, puts your computer into 64K (all 

RAM) mode and keeps it there even when you reset it. Your CoCo's 
OK prompt appears in reverse video to let you know you are in all­
RAM mode. To return to the RAM/ROM mode, cycle power off and on 
again.• 

See program listings on page 45 

Richard Esposito and Raymond Rowe are authors of HOT CoCo's Doc­
tor ASCll column. Write them do HOT CoCo, 80 Pine St., Peterborough, 
NH03458. 



UTILITY 
by Henry C. Grace, Jr. 

The 
BOK 

Color 
Computer Find that hidden memory and 

make the most of your Coco. 

Those of you with 32K or 64K CoCos are probably painfully 
aware of what it costs to use all 64K. You need a disk drive and 

an alternate operating system to reside in the upper 32K of RAM. 
You have probably also seen articles and notes on how to dump 

your ROM into RAM and activate it. This provides almost 16K of 
additional RAM for machine-language programming. and, for 
those who have modified boards. it allows RAM patches. My un­
modified 32K machine does not allow such repairs. 

These are unsatisfying restrictions on the use of all that memory 
capacity sitting under your fingertips. and there should be a better 
way to use It. 

Program Listing 1 demonstrates that this extra RAM is accessible 
and can be used as a separate Basic operating environment. (Pro­
gram Listing 2 gives the Assembly version of the DATA statements.) 
You can have two Basic programs loaded into the computer at the 
same time. one in each 32K bank of RAM. You can execute either 
program independenUy of the other, or cause them to interact with 
each other back and forth between the banks of RAM. 

In fact. you can use this technique to manipulate your cassette 
files. Have you ever used multiple tape saves and loads to reorga­
nize programs on a tape? Now you can simplify the process by 
loading two programs into the computer at the same time. Or have 
you ever needed information contained in a program on tape, but 
you don't want to dump the program presenUy in memory? Now 
you can put both programs into memory. select the one you want. 
and list it. With RAM and ROM. your computer becomes an BOK 
or more machine. 

Back round 
Type POKE&HFFD5.0 into your 64K computer and it goes into 

limbo. responding only to the reset button. because memory lo· 
cation $FFD5 selects the alternate bank of RAM. But. when you 

select it. it is blank. and the Basic interpreter does not have its 
required pointers in low memory. so the computer rips off, absent· 
mindedly doing its own thing. How can the Basic system be made 
to run in the alternate RAM bank? Give it the pointers it needs. 

Before you do this. you must look at memory location $FFDF. 
which selects memory map 1. When this address is POKEd it deac­
tivates ROM and activates the alternate RAM bank in place ofROM 
in the memory map. That is. the RAM becomes the upper 32K of 
the total of 64K in the computer. 

Memory address $FFDE reverses this process. returning the ma­
chine to memory map 0. The first machine-language subroutine 
in Listing 1 [called by USRO to address 32300) makes use of these 
two addresses to sequentially load the entire ROM operating sys­
tem into the alternate RAM bank. When the subroutine returns to 
Basic. memory map 1 is in effect and the RAM-based operating 
system is running things. (You might also have seen this technique 
before in "64K Modification," by Richard Esposito and Raymond 
Rowe. HOT CoCo, July l 9B3. p. 44.J 

You cannot POKE new instructions into the Basic area of an 
unmodified CoCo [like mine). You are concerned with memory lo­
cations from $COOO to $FEFF ($EOOO to $FEFF in Disk Basic). You 
can POKE these addresses to gain almost 16K (almost BK with Disk 
Basic) of extra RAM for machine-language programs. 

One of the tricks to initializing RAM bank 2 for Basic lies with 
the second machine-language subroutine [address 32326) in List-

System Requirements 
64 or 32K RAM 

Extended Color Basic 
Editor/Assembler optional 
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ing 1. The trick is in its placement in memory; the machine code 
is stored in duplicate in both RAM banks. Keep in mind that, al-, 
though RAM bank 2 is now serving as the upper 32K. it will soon 
be returned to an equal status with RAM bank I. The code is stored 
in identical address locations in each RAM bank, when you think 
of each bank as consisting of addresses 0-32767. 

This program sequentially duplicates every byte of information 
from the first RAM bank into the second RAM bank. It works be­
cause of the duplicate machine code. When the code selects the 
second RAM bank, it finds the duplicate right where it should be 
to keep the CPU working on the task. When the code jumps back 
to the first RAM bank, it again !lnds the code right where it needs 
to be. 

Getting Video 
When you run Listing 1. you will not notice any change. The 

video screen will look as it normally looks, though a little massag­
ing of the video RAM page-select register was required to get it. In 
RAM bank 1 the start of video RAM, VIDRAM, is $400. This is page 
2 (bit pattern 00000 I 0) in the video-page-select register (locations 
$FFC6 through $FFD3). (See the back of the Getting Started with 
Color Basic manual for further information on this register.) 

In RAM bank 2. Basic treats VIDRAM no dilf erently; memory $0 
to $7FFF are the RAM addresses in both banks. and $400 is Vl­
DRAM. However, the physical realities are different. In RAM bank 
2, the video RAM is located in page 66 (bit pattern 1000010) in the 
video page-select register. If you leave VIDRAM at page 2, or $400, 
you will not have a video display in RAM bank 2. 

By properly setting the video page-select register, VIDRAM is 
changed to $8400, or page 66, and RAM bank 2 has video. Of 
course. when you want to change back to RAM bank 1, VIDRAM 
must be reset to $400, or page 2. 

Machine-language subroutine 2 properly sets VIDRAM to $8400 
before leaving RAM bank 2 active. It also stores a $39 (RTS) at 
memory location $0167, disabling a ROM subroutine that resets 
VIDRAM to page 2 before every PRINT operation. This is why you 
see a proper video display after you run Listing 1. 

Machine-language subroutines 3 and 4 in Listing 1 allow transfer 
from one RAM bank to the other. Subroutine 3 (address 32353) 
transfers from bank 1 into bank 2. Just type EXEC 32353 and you 
will be in bank 2 with proper video. (All this assumes that you have 
run Listing I to store the machine code.) Subroutine 4, called by 
EXEC 32383, transfers from bank 2 into bank l, with the video 
properly set. You cannot use .bank 2 for high-resolution graphics. 

Using the Method 
To set up for Basic in the second RAM bank, enter and run List­

ing 1. You will be in RAM bank 2 when the OK prompt returns. 
The Basic program operates in two passes. On the first run 
through. it stores the machine-language code starting at address 
32300. It attempts to store at address 65068, but those addresses 
are not in RAM yet. 

Next, the program uses the USR function to execute the first 
machine-language subroutine, which copies ROM into RAM and 
sets memory map 1. The program then loops back and stores the 
machine-language subroutines again. This time the addresses 
starting with 65068 are in RAM and the code is stored. After this, 
the program switches back to memory map 0. 

You now have two equally ranked banks of RAM again, but now 
they have the machine code stored at identical locations. Finally 
the program calls subroutine 2, which copies RAM bank 1 identi­
cally into RAM bank 2 and exits back to Basic in RAM bank 2. 
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To reenter RAM bank l, type EXEC 32383 and press enter. 
EXEC 32353 puts you into RAM bank 2. You can CLOAD, list, and 
run programs in each RAM bank independently. Just remember 
that high-resolution graphics will not respond properly in bank 2. 
In bank 2, avoid all commands like PCLS, PCLEAR, and so on. 
Also. if you press reset in RAM bank 2, you will return to bank 1. 
0 none occasion I lost the program in RAM bank 2 after pressing 
reset. However. every other time the program was still there when 
I switched back to bank 2 again. 

Cross Communications 
The two RAM banks are independent, but it is possible for them 

to communicate with a Basic program. Machine-language subrou­
tines 5 and 6 in Listing I allow this cross transfer using Basic 
programs. 

Subroutine 5, called by EXEC 32413. transfers from RAM bank 
1 into bank 2. Subroutine 6. called by EXEC 32443. transfers from 
RAM bank 2 into bank 1. Both calls should be made as part of a 
Basic program, or segment of a program, and stored identically in 
both RAM banks. Program Listing 3 is a demonstration program 
for Basic transfers between the two banks. 

To use Listing 3, follow this sequence: 
• CLOAD Listing 1 and run it; 
• enter EXEC 32383 to reenter bank 1; 
• CLO AD Listing 2 but do not run it yet; 
• enter EXEC 32326 (subroutine 2) to duplicate Listing 2 in bank 

2· 
• enter EXEC 32383; and 
•run. 

The program will print messages and input prompts, under Ba­
sic control. from both RAM banks. Note from the above sequence 
that machine-language subroutine 2 duplicates all of RAM bank 1 
into RAM bank 2 anytime you execute it. Subroutines 5 and 6. on 
the other hand, duplicate only the Basic pointers and video RAM 
in lower memory. This means that programs communicating back 
and forth can have altogether ditTerent variables-table data. 

It should be possible, using either Basic or machine-language 
programs, to devise algorithms that would allow more complete 
use of all 64K. The trick is to have identically addressed duplicate 
code in both memory banks. It might even be possible to have two 
totally different Basic programs running at the same time. 

Perhaps you could operate RAM bank 2 as a printer buffer, while 
another program runs in bank 1. Or perhaps you could write ma­
chine-language code to let you use bank 2 as a minidisk emulator 
to store data for a program running in bank 1. This would give 
more room in bank 1 for the program. 

A simpler way to do all these things is to store required machine­
language code in a cartridge ROM. This would allow all the opera­
tions I have described to be performed without the need for dupli­
cation in the RAM banks. The cartridge ROM would be 
independent of the RAM areas, and it could preside over both areas 
in the same way the Basic ROM does. 

I would be glad to hear from anyone having ideas or questions 
about this method, or potential uses for it. (If you want a reply, 
please send a self-addressed, stamped envelope with your 
query.)• 

See program listing on page 45 

Address correspondence to Henry C. Grace, Jr. 424 Ranchwood 
Drive, Baton Rouge. LA 70815. 



BUSINESS GRAPHICS 
by Terry Riegel · - -

Pie in 
theS/iy 

There are many programs on the market 
that produce pie graphs. This one won't 

cost you a penny. You furnish the data; it 
calculates percentages and displays the 
graph on your screen. Use a screen-dump 
utlity to get a printout. 

Type In and load Listing l. The program 
contains the high-speeed POKE 65495,0, 
which may confuse certain CoCos. Delete the 
POKEs in lines 20 and 780 if a menu doesn't 
appear when you run the program. The 
opening screen lists seven options: 

1. Start. 
2. Save to tape. 
3. Load from tape. 
4. Edit. 
5. Change graph name. 
6. Change graph comment. 
7. View graph. 

System Requirements 
16K RAM 

Extended Color Basic 
Printer optional 

Screen-Dump Program optional 

. . ' 
\ ' 

You supply the 
ingredients, 

your Coco makes 
the pie graph. 

/1, l \ I . , \ l ..., 

.. 



Table 1. Sample Data. 

Software's Top Ten 

1. IBM 
2. Radio Shack 
3. Apple Computer 
4. Microsoft 
5. Visicorp 
6. MicroPro 
7. Digital Reasearch 
8. Lotus Development 
9. Ashton-Tate 
10. Peachtree 

$110 
110 
68 
68 
52 
50 
44 
38 
33 
.20 

[Information from Computers and Elec­
tronics, July 1984, p. 14.) 

To submit your data, press 1 [one) and the 
enter key: the screen prompts you for the 
number of sectors from 1 to 22. At the next 
prompt, type in the eight-character sector 
name and amount for each portion of the 
graph. You are prompted for the graph title 
and comments you want to appear below the 
graph. Press the enter key if you have noth­
ing to submit. When you type 7, a complete 
listing of the sectors with their respective 
percentages appears on the screen and you 
see the graph drawn. 

Ftg. I. Sample Pie Graph Video Screen 

The edit mode displays a complete list of 
the data you have submitted. A black cursor 
is in the left margin opposite the first entry. 
Use the up and down arrows to move it to the 
appropriate line and the right arrow to 
change the entry. You must resubmit both 
the sector name and the amount. If you wish 
to delete a sector, position the cursor and 
press D. To add a sector. move the cursor to 
the last entry. press A and the number of sec­
tors you're adding. The program assumes 
you have only one new entry if you wait 

DDDDD 
[][][]00 
•••D• 
DODOO 

PERR!I 
DDDDD ~[][j][JlJ!Jv~[J]0 

about a second after pressing A. To return to 
the menu, press the clear key. 

I entered the data from Table 1 and printed 
it out to produce the diagram in Fig. I. You 
can use the same data to practice using the 
program.• 

See program listing on page 50 

Address correspondence to Terry Riegel, 
P.O. Box 389, Laramie, WY 82070. 

Circle Reader Service card #124 

COLOR COMPUTERS CALL TOLL FR EE 1-800-248-3823 
COLOR COMPUTER, DISK DRIVE AND PRINTERS 

LIST 
PRICE 

26·3136 16KEx1endedColorComputer 2 . $ 139.90 
26 · 3 t 2 7 64K ExtendedColor Computer 2 . . $ 199 95 
26 ·3029 Disk Drive 0 for Color Computer . . $ 349 95 
26·1 t61 Disk Drove 1. 2. 31orColorComputer $ 279.95 
26· 1276 DMP · 10580cps0ot Matrox $ t99 95 
26 -1 271 DMP· 11050/25cps Triple Mode Printer $ 399.95 
26-1255 DMP-t20 120cps Dual ModeMatrox $ 499 95 
26·1257 DWP-210 14 cpsDaisyWheel Pron1er $ 459 00 

OTHER PRINTERS AND ACCESSORIES 

EPSON Pronter 
OKIDATA Pronter 
STAR GEMINI 10X Pr in ter 
COMREX CR -ti Daisy Wheel Pronter 
C.ITOH 8510 Prowriler Pr inter 
BOTEK Serial 10 Parallel lntedace 

COLOR ACCESSORIES 

26-2226 RS ·232 Program Pak 
26 -3012 Deluxe Joystick (EACH) . 
26 ·3017 64K RAM Kit 
26 -3008 Joys11cks . 
26 ·3016 Keyboard Kit . 

LIST 
PRICE 

$ 79 95 
$ 39.00 
$ 69.95 
$ 24.95 

. $ 39.95 

OUR 
PRICE 

$ 120 00 
$ 169.00 
$ 295.00 
$ 230.00 
$ 169.00 
$ 299.00 
$ 385.00 
$ 485.00 

OUR 
PRICE 

$ CALL 
$ CALL 
$ 275.00 
$ 41 5.00 
$ 335.00 
$ 59.00 

OUR 
PRICE 

$ 68.00 
$ 34.00 
$ 59.00 
$ 21 00 
$ 34.00 

COLOR COMPUTER SOFTWARE 

OUR 
PRICE 

Telewrner 64 Tape $ 49.95 
Telewriter 64 Disk . $ 59.95 
VIP Wn1er . . $ 59.95 
VIP Speller . $ 49.95 
VIP Database . $ 59.95 
VIP T erm1nal Disk $ 49.95 
TOM MIX Soltware . $ CALL 
RADIO SHACK Sol tware 150/oOfl 

MONITORS 

OUR 
PRICE 

COM REX 12" Green Monitor . . $ 95.00 
COMREX 12" Amber Monitor $ 110.00 
COMREX 13" Color Monitor .. . $ 285.00 
AMDEK 300A Monit or. . $ 155 00 
VIDEO PLUS Monitor Adaptor . $ CALL 
GORILLA Monitor . . $ 85 00 

LIST OUR 
PRICE PRICE 

26 -3018 Extended Basic Kit . $ 39.95 $ 34.00 
26· 11 75 Oirect·Connect Modem I $ 99.95 $ 85.00 
26 · 1173 Direc1-Connect Modem II $ 199.95 $ 169.00 
Signalman Modem 30011200 Baud . $ 399.00 $ 275.00 
Hayes Modems $ 215.00 

All p•IC•••nd oH••• m1y ti. cn1n91d o• w iU•dr1wn w11hou1 no1oc1. Ad .. lrli11d p•ic11 ••• c11t> p•ic11 . For •kipping, •dd l"!lo (min•murn •kippinv ck.,g• 11.00). C .0 . D . • c cepled. ( 14 .00ck.,8• p., c•non on C .O . O. Cell for t .. nk•r COO 
lnlo•"'•llon.I M.C .. l/iM. AJ: . -d l'!i. . 

.._----------PERRY COMPUTERS• 137 NORTH MAIN STREET• PERRY, Ml 48872 
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Circle Reader Service card #506 

CoCo's Best & Fastest Spreadsheet System 
ACCLAIMED BY THE EXPERTS 

:. _ :] 

"DYNACALC is my choice for a Coco spreadsheet." 
Dan Downard, RAINBOW, September, 1984. 

"Eat your heart out, Lotus 1-2-3!" 
Scott Norman, HOT Coco, October, 1984. 

Built-in Features: 
• 51 x 24 Display with Lower Case 
• Super-fast Smart Screen Refresh 
• Auto-Repeat Keyboard Driver 
• Keysaver (TM) repeats last command x times 
• Disk Operating System (works just like ROM DOS) 
• Easy communication with BASIC/DOS programs 

NOW 
ONLY 

sgggs 
• Two-way communications with PRO-COLOR-FILE *Enhanced* 

RAINBOW 
CERTIFICATION 

SEAL 

• Outputs to ASCII Word Processors like Telewriter-64 
• Fast 16-Digit Arithmetic with Scientific Functions 
• Summation, Mean, and Standard Deviation Functions 
• Logical Functions with String & Numeric Comparison 
• String locate command to navigate large worksheets 
• Sort full or partial worksheet by columns or rows 
• Line, Bar, Hi/Lo/Close, Circle Graphs 
• Full Graphics captioning and overlay facility 
• Graphics Drivers for all popular Printers 
• Joystick/Mouse Driver for Cursor Movement 
• Works with any ROM versions, even JDOS 
• 33k Available Worksheet Space 
• Up to 256 Columns or 256 Rows 
• Can use VisiCalc worksheets & training materials 0 • On-screen Help Messages 

I "-:"/- _ _\Ve_:/____ FOR 64~8~::,: "~~STEMS 

LI · COMPUTER SYSTEMS CENTER 
now With ~ 42 Four Seasons Center #122 % 

GRAPH lcsl tlE.'/11 SS Chesterfield, MO 63017 USA 

I 
.f;'J • ~oo~~ (314) 576-5020 

. ~ 10 to 6 Mon.-Fri . 
• lar1 r c.b flar APr ha·· J•Jn )1.il ~V 'J ~~ ~ Oc f HI)•; l•-:ic 

CANADA-CON $129.95 

II DATAMAN INTERNATIONAL 

420 FERGUSON AVE. N. 
HAMILTON, ONT L8L 4Y9 
(416) 529-1319 AUSTRALIA 

PARIS RADIO 

[ VlSA l 161 BUNNERONG RD. 
KINGSFORD 2032 NSW 
(612) 344-9111 

or your local DYNACALC dealer 

Price US$99.95 
Outside North America add $10 postage 

DYNACALC Reg. U. S. Pat. Off. 
Lotus and 1-2-3 are trademarks of Lotus Development Corp. 
PRO-COLOR-FILE is a trademark of Derringer Software 

Telewriter-64 is a trademark of Cognitec 
VisiCalc is a trademark of VisiCorp . 



BUSINESS 
by Dev Chakravarty 

Investment 
Analysis 

$$$ 

Profit from your CoCo's 
investment advice. 
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When evaluating an investment plan, 
you must consider a wide range of 

variables before determining the plan's prof. 
itability. With the program accompanying 
this article, your Coco becomes a tool for 
making strategic investment decisions. It 
quickly assesses the impact of all those what· 
ifs on your return on investment. 

Whether you are a manufacturer investing . 
in plants and machinery, an individual buy· 
ing stocks. or a corporation planning a mar· 
keting·research program. the problem you 
face is the same. All such investments re­
quire current expenditure, but the return on 
investment accrues over a number of years, 
perhaps over 10 or more. 

The difficulty in gauging the profitability 
of such long.term projects is that inOation 
erodes wealth. To figure profitability, you 
cannot simply add up the benefits arising 
over the life of a project and then compare 
them to the investment made in the first 
year. It is therefore necessary to assign a time 
value to money. 

Take, for example, the case of a warehouse 
project that costs $1 million, yields a profit 
of $150.000 per year, and has to be aban· 
doned after 10 years due to expiration of the 
lease. If you add the yearly profits, the total 
profit is $1.5 million. So, in 10 years the 

~ benefit is about 50 percent of the initial in· l vestment and the payback period is just over 
six years. The project appears very attractive 
viewed in this way. 

However, if inOation is 15 percent over the 
~ same IO·year period, a dollar earned after 10 
. § years would be worth less than 25 cents. 
g When an adjustment is made for inflation, 
~ earnings of $150,000 annu.ally over 10 years 

System Requirements 
16K RAM 

Extended Color Basic 

amount to only $752.818, far short of the 
$1.5 million return computed earlier. At this 
rate of return, investment in the project 
would be unwise, since payback falls short of 
the initial $1 million spent. 

Net Present Value 
The best way to assess the return on an 

investment, taking into account the lime 
value of money, is by using the net present 
value (NPV) technique. The Program Listing 
prompts you through the process of comput· 
ing this value. 

First, supply the number of years over 
which you expect cash inOow from the in· 
vestment. The program allows a maximum 
investment-analysis period of 15 years. If 
you require a longer period, alter the DIM 
statement in line 10 to A(n),PV(n) ,CV(n). 
where n is the number of years. 

The program then asks for the initial cash 
investment (in the warehouse example this 
was $1 million) and goes on to request cash 
inOow for each year over the life of the in· 
vestment. While this figure was $1.5 million 
every year for the warehouse. it may vary 
from year to year, so you must enter the ex­
act yearly values. 

The next item requested is the discount or 
market rate. This is the projected inOation 
rate, the cost of capital to the firm. or the 
market rate of interest. The program now 
has sufficient data to compute NPV and of· 
f ers you the option of seeing firsthand the 
eroding value of money by watching the NPV 
calculations run . 

Internal Rate of Return 
NPV alone does not give a complete finan· 

cial picture of a prospective investment. 
Banks and financial institutions, in particu· 
Jar, like to evaluate the internal rate of return 
(IRR), the minimum discount rate that yields 
a positive NPV. IRR is the profitability in per· 
centage points after taking into account the 
eroding value of money. The higher the IRR, 
the more lucrative the project is. 

The main advantage of using IRR is that the 
investor does not have to worry about com· 
puling the discount rate as he would with 
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We want to give you something that Har 
CoCo can't. That's right! instant CoCo will 
now Include a previously unpublished BONUS 
PROGRAM on each monthly cassette 
.. FREE. . 

The NEW AND IMPROVED instant CoCo. 
More than just another magazine loader. Each 
free program is our way of making sure you 
get state-of-the-art software. 

You'll find variety and excitement every 
month. Everything from great games to help­
ful utilities. Commercial quality programs 
that would cost up to $50 if purchased sepa­
rately in any leading software store. 

Since the bonus programs have never 
appeared in HOT CoCo due to their length, all 
necessary documentation will be specially 
provided with each cassette. 

Save yourself some money. Sub­
scribe to instant CoCo. Each month 
you'll get 8-12 of the best ready-to· 

run programs from the pages of HOT 
CoCo: 

• The best action-packed games ... hours 
of challenge and entertainment. 

• The best business, school, home. and 
hobby programs. 

• The best uUlities ... ease routine tasks 
... increase your computer's capabilities. 

Increase your software library. Order a full 
12 month subscription and we'll give you one 
FREE program on each monthly cassette. 

Simply mail in the coupon below, or call 
TOLL FREE 1-800-258-54 73. In New Hamp­
shire. call 1-924-94 71. VISA. MASTERCARD. 
and AMERICAN EXPRESS welcome. 

With the new instant CoCo, we'll deal you 
the BEST programs-plus a great deal more! 

\YES!!JJ:'!y'::,.~..!e~am -----och;~~~1~d~ ~c-------

1 D Please sign me up for a one year subscription Card 
/1 

xp. Date. __ _ 
I beginning with this month's issue at $99.97. Signature. ________________ _ 

I 0 Please send me ___ copies of this Name -------------------
1 month's issue at $11.47 each. 
I 0 Please send m e ___ copies of the 
I "Best of 84" at $16.47 each. City State Zip _ _ _ 
I • Price Includes postage and handling. Foreign Air Mail please add an Please allow 4-6 weeks for delivery. IC8506 ' l. ~~~~~ ~~~r.::.t:r s25 

pe:ubscrtption._: funds dra:_
0
.::_ ____ ~slant CoCo ..:_a~Pine Stre~ ~eterboroug~NH 0345~ __ J 



NPV. In addition, the IRR yardstick is easier 
to understand. The one drawback is the diffi­
culty of calculating it: however. with this pro­
gram that disadvantage is eliminated because 
the computer perf arms the computations us­
ing the figures you entered for NPV. 

Using NPV/IRR 
The figures produced by the NPV/IRR pro· 

gram are only as reliable as the data you en· 
ter. To get an accurate picture of the 
advisability of an investment project, you 
must carefully review all the figures you use. 
Because the NPV /IRR model incorporates 
only actual money receipts and payments, 
noncash income and expenditure should not 
enter into computations. So, if the yearly 
profits accruing from a warehouse are esti· 
mated, this figure cannot be used for com­
puting the returns in the NPV model. Like· 
wise, depreciation (not a cash expense) has 
to be added back to the profits to arrive at the 
cash benefits. 

All "sunk" costs should also be excluded 
from the analysis. If, for example, the inves­
tors in the warehouse had commissioned a 
research study costing $30,000, it would be 
incorrect to consider this cost in the calcula· 
lions. Even though the research is a cash in· 
vestment, the $30,000 has already been paid 
and so has no bearing on assessing the pro· 
posal, since money spent on research cannot 
be recovered if the investor abandons the 
project. 

For more details on investment planning 
using the NPV/IRR model, refer to Survey of 
Accounting, by Gary L. Schugart, et. al. 
(Houston, TX: Dame Publications, I 982). 
and Principles of Financial Management by 
Van Home (Englewood Cliffs, NJ: Prentice­
Hall, I974J.• 

See program listing on page 51 

Address correspondence to Dev Chakra­
varty, do Marshall G. Rothen, Motorola Inc., 
725 South Madison Drive, Tempe, AZ 85281. 
Tell them "I saw it In HOT Coco." 

Circle 25 on Reader Service card. 

* * * f!l!I * FOUR STAR SOFTWARE 
• CoCo has the potential, we have the products, you have the power • 

COCO PAINT 
(64K and at least one disk drive required) 

D Supports Keyboard, Single Joystick. Mouse, Koala 
Pad, and Graphics Tablet. 

D Allows the user to combine Hi-Res Graphics and 
various text fonts. Create you own text or modify 
supplied text styles to fit your needs. 

D Create Stamps: rotate , mirror, shrink. expand or 
invert. 

D Screen dump to most common printers. 

D Option to save screens in standard binary format 
which allows integration into your own programs. 

D Communications capabilities (300 or 1200 baud) . 

D Make use of numerous built-in textures to create 
special graphics effects. Utility included to design 
your own textures. 

D Full documentation and handy reference card 
included. Very easy to use. 

DISK ONL V: $39.95 (U.S.) OR $49.95 (CON) 

Cheque or Money Order 
Add S2.50 sh;pp;ng 

P.O. BOX 730 
STREETSVILLE, ONTARIO 

CANADA 
So ftware submissions w anted 

Dearer enqurries welcome 
Overseas orders add 10% = .!L Ont. Res1denls add 7% tax LSM 2C2 

"Send for a free copy of our Software Catalogue" 

~----------------------------------' 

Circle 456 on Reader Service card. 

DAISY WHEEL 
New Smith Corona L-1000 

True letter quality printer for less than the cost of an 
0N1ce typewriter' Priced $500 less than other popular 
daisy wheel pr1n:ers1 r---__ 

SALE PRICE: 

$269 
FEATURES: 
* Fr1ct1on teed 

* 15 cps 120 wpm 
* Changeable daisy wheels 
* Parallel or serial interface * Compatible with RI S. Apple etc 

SUNLOCK SYSTEMS We accept 

Epson 
RX80 $239 
SOFT+ 299 
RXlOO 399 
FX80+ 429 

21 O Connor Rd. MasterCard. 
Mechanicsville, Va. 23111 Visa and CODs 

ADDITIONAL PRINTER SPECIALS 
Oki data Comrex II $389 
ML82 $299 Comrex I I I 629 
ML83 519 Gemini lOX 269 
ML84 649 Gem.PrType 329 
ML92 369 Gem.RadxlO 519 

I 

Citoh 8510 $329 
CI toh FlO 899 
Citoh 1550 519 
Ok imate 20 149 
Sv.Reed 550 449 

FX100+599 ML93 579 Gemini 15x 379 LO 1500 1039 
JX 80 579 ML182 229 Sv.Reed 500 379 Zen Monitor 99 

TO ORDER CALL TOLL FREE 800·368·9191 
In Virginia call 804-746-1600 

I 
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TUTORIAL 
by Peter H. Stoloff 

Fabulous Fonts 
for the 6emini-IDX 

oesign your 

The new printers for the Color Computer 
are very special because they allow 

creativity. With the Gemini-IOX, for exam­
ple, a downloadable character set lets you de­
sign 96 characters by programming the 
printer with a dot configuration for each 
character. 1 have written a Basic program to 
lay out the dot patterns, save them on disk 
or tape, and program the printer when you 
are ready to use them. 
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Encoding Dot Patterns 
To understand how the program works. it 

helps to know how dot patterns are encoded 
for the Gemini. The print head consists of a 
vertical array of nine pins. or wires. used to 
make impressions on the print surface. You 
must program each pin to be on or off. Since 
all nine pins work at the same time , the 
printer needs to know the entire 9-pin config­
uration before you activate them. 

The programmable character mode uses 
only seven of these pins to strike an impres­
sion-the top seven or the bottom seven. The 
bottom seven fonn the lower part of charac­
ters with descenders. such as p or g. Other 
letters, ascenders, use the top seven pins. 

The character grid is seven rows high by 
nine columns wide. Each dot of the on/off 
pattern is represented as a binary digit, and 
the entire conflguration is encoded as a 7-bit 



number. The value of each row of dots from 
top to bottom is: I, 2. 4, 8, 16. 32. and 64. To 
define all of the dots for a particular charac­
ter. the program assigns a hexadecimal col­
umn value, equal to the sum of dot values in 
that column. Figure 1 shows a sample dot 
pattern for the letter A. Note that some dots 
are left out in row 4. The Gemini does not 
allow adjacent columns of any row to have 
consecutive dots. 

Dot 
Value 

Column 0 7 0 0 0 0 0 7 0 
Sum 0 0 C 2 9 2 C 0 0 

Fig. 1. Grid for the Letter A 

Program Structure 

1 

2 

4 

8 

16 

Table l outlines the program structure. One 
feature of the program. the storage of charac­
ter codes as 7-bit numbers and their retrieval 
as strings. deserves further discussion. 

Line 20 reserves and protects a block of 
960 bytes of memory using a CLEAR state­
ment. This space is for the ascender/descen­
der code and the nine binary dot codes for 
the 96-character set. Line 310 POKEs them 
into memory and line 280 retrieves them 
from the Gemini's RAM. You must transmit 
the codes as what I call numeric strings. e.g .. 
CHR$(8), rather than in the ASCII form. 8. 
The most efficient way to do this is to redirect 
the Basic pointer for the string variable con­
taining the code. A$. to the area of memory 
where the codes have been POKEd as 7-bit 
numbers. The V ARPTR function returns the 
pointer to the string A$. POKEing location L. 
which contains the data belonging to A$, 
into the string pointer efT ectively fills A$ with 
the necessary data. 

Running the Program 
Type in the program exactly as listed. The 

spaces between elements are important for 
lining up the video display. As written, the 
program runs on disk. For tape, change lines 
480 and 490 to CLOADM and CSA VEM. re­
spectively. Run the program and the com­
puter prompts you to tum on the printer. It 
then asks you for the baud rate. I run mine 
at 9,600 baud using a Blue Streak interface; 
the printer seems to keep up with the com­
puter at this speed. 

You can use a joystick or the keyboard to 
design your character set. If you select K. use 
the arrow keys to move the cursor. The menu 
offers you a variety of options: 
• < S > et turns on the dot position shown 
by the cursor. It lets you design your char­
acters at the screen. 
• <R> esettumsoffadotthatison. 
• < U > pdate stores the codes necessary 
to reproduce a character. Use update after 
you set the last dot in a character or if you 
wish to replace a character. 
• < C > Is clears the screen. 

Line # Description 
10-90 Set up 
I 00-130 Compute cursor position if us-

ing keyboard 
140-210 Option vectors 
220 Test print character set 
230-270 Program printer RAM 
280-300 Update character 
310 Direct keyboard entry o fbinary 

codes 
320-370 Read screen and build binary 

codes 
380 Display code hex value 
390-440 View character stored in CoCo 

memory 
450-470 Input ascenders/descenders. 

character. compute storage lo­
cation 

480-490 Read/Write data file 
500-510 Get file name 
520-540 Draw display 
550 Baud-rate POKE values 
560 PCLEAR 

Table 1. Program Description 

• < D > irect allows direct en try of the bi­
nary code to define a character. 
• < Q > uit stops the program. 
• < V > iew allows you to review previously 
updated characters. Here you can edit and 
save (by updating] the character. By viewing 
an E and deleting a few dots, you can make 
a new character and update it as F without 
losing the E. 
• < P > rogram programs the Gemini with 
the current character set. 
• < L > oad reads a character from disk/ 
tape. 
• < W > rite saves the current set to disk/ 
tape. 
• < T > est prints the current set. Type P 
before using this option. 

Let's assume you have already entered 
and saved part of a character set and now 
wish to complete it. Select the load option 
from the menu. At the prompt. enter the 
name of the me containing the character set. 
An array filled with dots. indicating that all 
the pins are off. appears. The cursor marks 
the first dot position. 

At this point you can view the characters 
already completed for possible editing or 
continue to define new characters. To define 
new characters. move the cursor to the dot 
position you want to set. Press Sand a black 
square appears in that position and a hex 
digit is entered at the bottom of the column. 
If you make a mistake or wish to reset a dot. 
move the cursor to the correct place and 
press the R key. A dot (of!] replaces the black 
square and the hex value is updated. 

When you finish, press the U key. The pro­
gram asks you if you have descenders. Type 
Y for yes. or N for no. Finally. to identify the 
character you have defined. enter the value 
of an ASCII character in hex (e.g .. &H5F for 
the backspace arrow], or type the character 
after the prompt. Certain characters must be 
defined in hex, otherwise Basic misinterprets 
them. If. for example. you enter the back ar­
row as a character. Basic treats it as a back­
space. 

System Requirements 
16K RAM 

Extended Color Basic 
Gemini-10X Printer 
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After the program accepts the character, 
the screen clears and you can define another 
character. Once you have entered the last 
character, it is wise to save the set using the 
write option. If the me already has a name, it 
will appear on the screen and pressing enter 
saves the set under the original tile name. 
With a disk, the string need not include an 
extension, since the data is saved in binary 
and the DOS appends /BIN by default. 

The direct-entry feature Jets you bypass 
the set option. Instead, you enter the nine 
column sums from the keyboard. When 
prompted, respond with a decimal or hex 
value, preceding all hex values with &H. The 
program displays the character when the last 
column sum is entered and then prompts 
you for descenders and character entry. 

Getting Started 
Now that you've keyed in the program and 

understand how it works, you're ready for 
the hard part: designing a character set. To 
get you off to a good start, I've prepared Table 

Drive 1 13995 

2, which shows the hex column numbers for 
26 uppercase, futuristic characters. I used 
the program to design these characters and 
then recorded them using a SA VEM com­
mand. Use the direct-entry option to enter 
them. But don't stop there. You've got a flex­
ible printer that will Jet you put your creativ­
ity to the test, so have fun!• 

Character Column 

CO C 1 C2 C3 C4 C5 C6 C7 CB 

A 78 00 76 09 00 09 06 78 00 
B 7F 00 7F 00 49 14 4 7 70 00 
C 7F 00 7F 00 4 1 02 4 1 22 00 
D 7F 00 ?F 00 41 00 41 3E 00 
E 7F 00 7F 00 4 9 00 49 00 00 
F 7F 00 7F 00 09 00 09 00 00 
G 7F 00 7F 00 41 08 41 38 00 
H 7F 00 77 08 00 08 00 7F 00 
I 00 00 70 00 7F 00 00 00 00 
J 30 40 00 40 00 7F 00 7F 00 
K 7F 00 74 OAOI 08 116000 
L 7F 00 7E 00 40 00 40 20 00 

Your Choice 
Silver or White 

SUPER DRIVE SALE 

M 07 78 OJ 00 7E 00 01 7E 00 
N 7F 00 70 02 OC 30 00 7F 00 
0 3C 42 30 40 01 40 01 7E 00 
P 7F 00 7F 00 09 00 09 06 00 
Q 3C 42 30 40 09 50 21 5E 00 
R 7F 00 7F 00 09 10 29 46 00 
s 46 09 40 09 70 09 32 ()() ()() 
T 00 01 7C 0 I 7E 0 I 00 03 00 
U 3F 40 00 40 00 7F 00 7F 00 
V IF 00 IE 20 40 20 10 OF 00 
W 07 78 40 3F 40 00 40 3F 00 
x 01 66 14 08 ()() 68 14 63 ()() 
Y 01 06 04 08 70 OF 00 OF 00 
Z 41 20 51 28 55 OA 45 00 00 

Table 2. Futuristic Character Set 

See program /tsllng on page 52 

Fabulous Fonts is available on the Instant 
CoCo cassette (seep. 64 for details). However. 
the author will provide the program and any 
new fonts he's created for $6 and a disk or cas­
sette with a double-stamped, se!f-addressed 
mailer. Write to Peter Stolofj; 9203 Custer Ter­
race. Adelphi. MD 20783. 

23995 
Drive 0 

Special prices on new first quality disk drives. They even have GOLD connectors on the back ... Some 
other places charge 279.00 for dr. 1 and 349.00 for dr. 0, not us! Drive 1 is for mod I, Second Color 
Computer drive, or external mod Ill, IV. Drive O is your first Color Computer drive and comes complete 
with controller, cable and manual. Bare drives for internal mod 111, IV, only 89.95! For double-sided, add 
45.00 (only for those who have OS-DOS, boards and knowledge) 

Circle Reader Service card #11 

THE COMPUTER CENTER 
901-761-4565, 5512 Poplar, Memphis, TN 38119 

Add $3.90 for shipping & handling-Visa, M/C accepted-Dealer inquiries welcome 
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MOVING? 
SUBSCRIPTION 

PROBLEM? 
Get help with your subscription by 
calling our new toll free number: 

1 ·800·645·9559 * 
between 9 a.m. and 5 p.m. EST, 

Monday-Friday. 

If possible, please have your mailing label 
in front of you as well as your cancelled 
check or credit card statement if you are 

having problems with payment. 

If moving, please give both your 
old address and new address. 

•New York State residents calJ 1-800. 732-9119. 

ABC'S In Color 

Circle Reader Service card 1337 

DOUBLES DISKETTE CAPACITY! 
CUTS YOUR DISK COST 50°/o! 

Now! The back of 5%" Diskettes 
can be used for data storage even 
with single head disk drives. 
• ~ #T'a® Tools make it easy. 
• Adds the Precise notch where it's needed. 
• Doubles Diskette Space or Money Back! 

•\'1118£B •\YITCB II 
· ~ Cuts square notch and W' inch 

-' 
4 

round "index hole." For use with 
TRS 80 I and Ill, Osborne, 

· Kaypro, IBM and others 
needing an "index hole." 

only$21.9Q 
add $2.00 each order P&H 

($5.00 foreign P&H) 
Florida residents add 5% Sales Tax 

SATISFACTION GUARANTEED OR YOUR MONEY BACK! 

ORDER TODA V! 
Toll Free 1-800-642-2536 

Florida 305-493-8355 [ ~ J 
or send Check or Money Order 10: 

•\'11111£fj' •\'llTtJI• t'll,111'1"11'1! Plllll#lt"l'S 
4211 NW 75th TERRACE• DEPT. 15 •LAUDERHILL, FL 33319 

· Mr. Bear Count 
Speed your child's learning of the 
Alphabet! 

A counting program that will tantalize 
the youngest member of yoµr family! 

CoCo 16K ECB Tape $19.95 Disk $25.95 CoCo 16K Tape $15.95 Disk $19.95 

Alpha Memory Mr. Bear Math 
Your child can master the lower and 
upper case letters of the alphabet while 
having fun! 

Add & subtract with Mr. Bear. Your 
child will gain Mr. Bear:'s wink of praise 
& approval! 

Coco 16K Tape $16.95 Disk$20.95 CoCo 16K Tape 05.95 

Basic Math 
add & subtract through 

counting! 
CoCo 16KECB Tape$12.95 Disk$16.95 

Mix & Match 
A brilliantly colored constantly moving 
computer version of concentration! 
CoCo 16K Tape $12.95 Disk $16.95 

Tell them "I saw it in HOT CoCo." 

Mr. Bear Flash Card 
After your child has mastered Mr. Bear 
Math, continue his/her learning, 
experience with Mr . Bear's 
multiplication & division flash card . . 
CoCo 16K Tape $15.95 Disk $19.95 

Mr. Piggy 
Program will aid your child in learning 
the value of money! 
C.oCo 32K ECB Tape $19.95 Disk $24 .95 

See & Spell 
Let your computer aid your· child . in 
learning tQ ~II! 
CoCol6KECB Tape$14 .95Disk$18.95 
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TUTORIAL 
by Frank Tipps 

How Your coco 
Test your binary and hexadecima/Ad"*r I f n 
knowledge with these drills. u;;;;;, u~ 
Here are a series of drills to help you 

learn the four logical and mathemati­
cal functions that your computer performs: 
binary OR. binary AND. binary addition. and 
hexadecimal addition. 

OR and AND 
Binary OR and AND are logical operations 

that compare two values bit for bit. The out­
come of OR is true (i.e., equal to one) if at least 
one of the inputs is true. This means that OR 
is false (i.e .. equal to zero) only when both 
inputs are false. In contrast. the outcome of 
AND is true only if both Inputs are true. The 
logic diagrams in Table I show all possible 
outcomes of OR and AND when there are two 
inputs. 

Binary and Hexadecimal Addition 
Binary addition is easy to learn. but be­

cause you work with only zero and one, you 
have to make carries much more frequently 
70 HOT Coco June 1985 

NHO I 
0 _ 0 1 
I I I 

AND 0 
0 0 

0 

Table 1. Binary OR and Binary AND 

System Requirements 
CoCo or MC-1 O 

4K RAM 
Color Basic or 

Micro Color Basic 

0 
I 

in binary addition than in decimal addition. 
Two simple rules make carrying out to the 
next place easy: 

1 + 1 = 0 with a carry out of 1 
I + I + 1 = I with a carry out of I 

As in the decimal system. you work binary 
addition from right to left 

Hexadecimal notation uses the decimal 
digits zero through nine and letters A 
through F. Adding hexadecimal numbers is 
more difficult than adding binary numbers. 
so don't feel guilty about using Table 2 as a 
crib sheet. It contains the results for 0 + 0 to 
F + F. but remember to carry a one out to the 
next place when the sum of two digits is more 
than the value of F. 

Running the Programs 
Listing I is for binary OR. By making sim­

ple modifications in this program. you can 



nlustratton by Peter Bono 

use it to practice binary AND and binary ad-
dition. Be sure to save each version of the 
program you'd like to go back to later. + 0 1 2 3 4 5 6 7 8 9 A B c D E F 

Enter and run Listing I. A problem ap-
pears at the top of the screen. When you sub-

0 0 1 2 . 3 4 5 6 7 8 9 A B c D E F mil an answer. the program tells you 
whether you are rightorwrong. lfthe answer 1 1 2 3 4 5 6 7 8 9 A B CD E F 0 is wrong. you must try the problem again. 
When you want to practice AND, press break 2· 2 3 4 5 6 7 8 9 A B c D E F 0 1 
to stop the program. Then make the follow-

3 3 ·4 . 5 6 7 8 9 A B c D E F 0 1 2 ing line changes to Listing I : 

30 PRINT@IO,"BINARY AND" 4 4 5 6 " 7 8 9 A B c D E F 0 1 2 3 
2IO PRINT@97,"AND"; 5 5 6 7 8 9 A B c D E F 0 1 2 3 4 
390 IF A < > (HI AND H2)GOT0420 

6 6 7 8 9 A B c D E F 0 1. 2 3 4 5 
Enter and run this new listing and save a 7 7 8 9 A B c . D E F 0 1 2 3 4 5 6 

copy to tape if you want. To advance to prac-
8 8 9 A B c D E F 0 1 2 3 4 5 6 7 lice with binary addition, repeat the above 

procedure, this time making these line · 9 9 A B c D E F. 0 1 2 3 4 5 6 7 8 changes: 

PRINT@8,"BINARY ADDITION" 
A A B c D E F 0 1 2 3 4 5 6 7 8 9 

30 
40 HI = RND(l28)- l:H2 = RND(I28)- I B B c D E F 0 1 2 3 4 5 6 7 8 9 A 
210 PRINT@99," + " ; c c D E F 0 1 2 3 4 5 6 7 8 9 A B 390 IF A < > (HI + H2)GOT0420 

For the problems in hexadecimal addition. D D E F 0 1 2 3 4 5 6 7 8 9 A B c 
type in Listing 2 and run it. The program will E E F 0 1 2 3 4 5 6 7 8 9 A B c D 
accept inputs other than hexadecimal. so be 

F F 0 1 2 3 4 5 6 7 8 9 A B c D E careful. • 
See program llSUng on page 52 

Address correspondence to: Frank Tipps, Table 2. Hexadecimal Additton 
1837 Cartlen Drive. Placentia, CA 92670. 
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Continued from p. 39 

made. It uses high-quality parts and its work· 
manship is first rate. The circuit board is 
made of a heavy-duty material. The pins that 
connect it to the original socket look more 
like nails than pins and so are unlikely to cre­
ate a faulty connection. Installing the Dual 
DOS Card is easy. Follow the instructions 
that come with it. Take the four screws out 
of your J&M Disk Controller's case and set 
the top aside. Remove the chip marked U6 
and plug it into the Dual DOS Card. Plug your 
other ROM or EPROM into the remaining 
socket on Dual DOS. Then plug the new card 
into the empty socket left by the U6 chip on 
the controller board. The final touch is in· 
stalling the switch on the cover of the con­
troller's case. 

For some configurations you have to cut a 
trace and solder a jumper on the underside 
of the board. This is not a difficult procedure, 
but it requires tools and confidence. Dual 
DOS Card's instructions show you where to 
scrape through the trace with a sharp blade. 
You can use any soldering iron and thin sol­
der to make the jumper. 

Documentation 
Dual DOS's instructions. including dia· 

grams of the card, are printed on both sides 

of a single sheet of paper. They are adequate 
if you have installed !Cs before. but come 
without important infonnation that a novice 
might need . The directions explain the 
switch settings. cover the installation of var· 
ious configurations. and take you through 
cutting traces and soldering jumpers. But 
they refer to pin·numbers without ever pro· 
viding a pin-out diagram or explanation of 
pin-number locations. This information is 
critical to the proper installation of Dual 
DOS. and its absence could lead to damage 
of your equipment. The following explains 
the pin numbering. 

Both the socket and chip have a white dot 
or carved notch at one end. You match the 
dot or notch on the chip with the dot or notch 
on the socket when you connect them. To 
determine pin number I, hold the chip with 
the dot or notch end up. Pin number I is the 
one closest to the notch or dot on the left side. 
and the numbers run counterclockwise 
around the chip. 

Performance 
Once you have Dual DOS Card installed. its 

operation is simple. To go from one ROM to 
the other, you just 11ip the switch. Setting the 
switch in the center position reverts the com· 

Typing with Zookey 
by Dennis W. Peterson 

6 
5 
4 
3 
2 

meets maintains documentation 
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OVERALL RA TING 4.25 
Educ a tional Software 

Zookey is a typing tutorial and a game 
that is a great deal off un to play. If you 

put on your halo and follow the simple direc­
tions, Zookey could be instrumental in teach· 
ing you how to type. But some of the game's 
built-in temptations could work against good 
typing instruction. Leaming with Zookey de· 
pends on the willpower of the user. 

Zookey's screen is divided into eight col· 
umns. each of which has a caged animal at 
its top. The program displays letters. num· 
bers. or symbols along the bottom of the 
screen. In the middle of the screen there is a 
trap door through which the animals at the 
top try to escape on a random basis. You stop 
them from escaping by pressing the key that 
corresponds to the letter. number, or symbol 
at the bottom. If you press the correct char-
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acter in time. a little zookeeper rushes to the 
trap door and locks it. If you don't press the 
right key in time, the animal gets away. The 
game ends iffive animals escape. 

Zookey lets you choose the kinds of char· 
acters that appear at the bottom of the 
screen. You might want to work on numbers 
instead of letters. for example. The tutorial 
also lets you choose speed and skill levels. 
You can make selections for each of these 
categories on a scale of I to 8. If you choose 
I for both categories. Zookey is a mild typ· 
ing-tutorial game. Selecting 8 for both cate­
gories makes even skilled typists wonder 
about their abilities. The speed category de­
tennines how fast the animals descend to the 
trap door. The skill category controls the 
number of animals that descend (almost si· 
multaneously in the higher levels). 

Zookey's directions are clear and include a 
typist's diagram for the CoCo keyboard. The 
diagram and directions make it easy to figure 
out the proper key fingerings. As a game, 
Zookey's concept becomes apparent quickly. 
It is easy to use. Although the documentation 
does not mention it. pressing the enter key 
pauses the game. Pressing it again restarts 
the game. Zookey commands a high interest 
level. It is fun, even if you don't want to learn 
to type. 

put er back to Extended Color Basic. The only 
drawback is that you can 't make a switch 
from software because switching DOSes 
forces the computer through a cold start for 
resetting pointers. Because of the cold start. 
you lose whatever is in memory. 

Dual DOS operates !lawlessly. If you take 
advantage of everything it offers. it will give 
your computing a whole new l1avor. RGS Mi· 
era had the JOOS controller in mind when 
creating Dual DOS Card, and J&M's product 
works very well with it. The card will proba· 
bly work with controllers manufactured by 
other companies. too. Dual DOS also works 
with other DOSes on a ROM or EPROM chip 
that you plug into the controller. The ability 
to have different DOSes available for different 
applications. including, perhaps. a DOS tai­
lored to suit your specific needs, gives the 
CoCo a versatility that will spoil you.• 

The Dual DOS Card is manufactured by RCS 
Micro lnc., Main St ., Derby Line, VT 05830, 
800-3614970. lt works with any Color Com­
puter but requires a third-party disk control­
ler, such as J&M's JOOS controller. Dual DOS 
Card sells for $19.95 plus $4 for shipping. 

Zookey could be improved by having an 
elementary screen in which each of the eight 
columns corresponds to a finger to help 
young and new typists with finger control. 
Zookey would also gain by being able to 
download through a Network II controller. 
making it a viable classroom supplement. 

Does Zookey teach typing? Not if you se­
lect a skill or speed level that is too high. At 
high levels, many people will be given to ran­
dom key mashing just to raise the score. But 
if you are the kind of person who reads the 
directions and sticks to them, you could 
learn a great deal about using a keyboard 
from this program. Zookey relies on a re­
sponsible attitude on the part of students us­
ing it in order to teach typing. But at worst. 
students will gain a better understanding of 
the CoCo's keyboard. Those who apply 
themselves will learn to type. And Zookey is 
entertaining for all.• 

Zoo key is manufactured by Mark Data Prod. 
ucts, 24001 Alicia Parkway. No. 207, Mission 
Viejo. CA 92691. 714 -768-1551 . lt requires 16K 
and sells for $24.95 on cassette and $27.95 on 
disk. plus $2for shipping. 



Remarkable Coco Logo 
by Richard Ramella 
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OVERALL RA TING 4.50 
Books 

You could say that CoCo Logo by Dale Pe­
terson. Don Inman. and Ramon Za­

mora is a series of letters about the life of 
Uncle Bert Woofensburger. a Michigan pig 
farmer. written to his niece Molly. But then 
it doesn't sound like an educational com­
puter book. doesit?That's the charm of CoCo 
Logo. It takes a whimsical approach to teach­
ing Logo that doesn't overpower its ability to 
educate. And it manages to cover much of 
what there is to know about Radio Shack's 
Color Logo. For example. its folksy chapter 
beginnings about turtles under the house. 
visits to the fair. and eating spaghetti are 
amusing. but they also correlate with the in-

formation in the chapters and help teach 
readers how to program in Color Logo. 

CoCo Logo is the best of five books I've seen 
on the topic of Color Logo. The original Uncle 
Bert letters were published by The Rainbow. 
They have been reedited. footnoted. and reor­
ganized in a sequence that describes the use 
of Color Logo in a logical fashion. 

The format of the book makes it enjoyable 
and easy to read. Uncle Bert is no computer 
genius. In fact. at the start he is just as puz­
zled about Logo as any beginner. But he 
makes clever mistakes in an often delight­
fully tongue-in-cheek manner. Uncle Bert is 
a reassuring character because he offers the 
wisdom of age. a friendly willingness to ad­
mit error. and the encouragemnet to keep 
trying. And even though Uncle Bert lives in 
a rustic setting. he is no hayseed. He's apt to 
break into Latin or cite arcane facts-the 
kind of material that kidsskipovereasily and 
adults often enjoy. 

CoCo Logo deals out Color Logo in small 
bites with follow-along instructions. One of 
the teachings of the book is that Logo is a 
debugging process. What is right for one per­
son might be wrong for another. The pro-

grammmer's aim should be to get the pro­
gram to carry out the plan. 

The first chapter tells how to set up your 
system and get the program to run. Bert is 
mildy puzzled but manages to make the 
Logo turtle perform a few rudimentary trav­
els, draw a doghouse. and learn for himself 
the different operating modes: break, edit, 
run. and doodle. In some of the later chapters 
I found new understanding and new ways to 
use Logo capabiliUes. 

The beauty of CoCo Logo is its pace. Inter­
ested children as young as eight or nine will 
be able to follow the text. The authors are 
aware that Logo was not designed as a pre­
determined set of procedures to which all 
must adhere. but as a discovery process for 
the learner that can go in many directions by 
fostering understanding and new ideas 
about Logo.• 

Coco Logo was written by Dale Peterson, 
Don Inman, and Ramon Zamora and pub­
lished by John Wiley & Sons, New York. NY, 
1985, softcouer, 127 pp .. $12.95. 

Sounding Out Tandy's Sound/Speech Cartridge 
by Gary W. Clemens 
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The Sound/Speech Cartridge Is Radio 
Shack's entry into the talking-Coco 

craze. It is a ROM-pack device based on Gen­
eral Instrument's PIC 7040-510 System Soft­
ware. Its microprocessor controls separate 
speech and sound generators and routing of 
sound through the CoCo to the TV output. It 
has text-to-speech capability. can play three­
part musical harmony. and create complex 
sound effects. 

The Sound/Speech Cartridge Is designed 
for use with game. education, and other ap­
plications; it is also programmable. It has 16 

sound and speech storage buffers (eight of 
each), which provide space for eight 64-byte 
sound effects and eight 64-character sen­
tences. TheCartridgealsooffers three voices 
in a nine-octave range. 

The Sound/Speech Cartridge works with 
disk, cassette. and ROM-pack programs. but 
disk and ROM-pack users need a Y cable or a 
multiple ROM-pack interface. It is compati­
ble with JOOS as well as Disk Extended 
Color Basic. 

You generate speech with this synthesizer 
by preprogramming "allophones," small 
units of speech (sounds or syllables) that you 
store as hex or decimal codes in the buffers. 
You generate sound effects by modifying the 
built-in commands to redefine the channel, 
amplitude. pitch. and duration or by manip­
ulating the Cartridge's registers. 

Per1ormance 
The speech function of this synthesizer 

sounds mechanical. lacking the timbre and 

inflection that we are accustomed to hearing 
in human speech. But the product is a step 
above the speech Imitation attempt of com­
mercial software and about on par with the 
Votrax chip used In some other voice 
synthesziers. 

Speech-generation firmware has limita­
tJons, however. Even with the 59 allophones 
the Sound/Speech Cartridge offers. it Is diffi­
cult to generate many words. I found that dis­
covering how best to program a word is very 
often a matter of trial and error. despite the 
theory that if an allophone table Is complete, 
proper combinations of allophones can re­
produce any word in the English language. 

Before I received this product. I anticipated 
It to be an Ideal device for speech-handi­
capped individuals. But the need for users to 
alter spellings of so many words could be too 
great a shortcoming for that application. 
Whatis lacking Is software designed to trans­
late keyboard entries so the Cartridge can in­
terpret them in a way that correctly imitates 
human speech. 
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The musical sounds that the Sound/ 
Speech Cartridge produces do not mimic the 
sounds of musical Instruments, but they can 
reproduce recognizable melodies. The Car­
tridge creates a purer tone than you can ac­
complish with Basie's SOUND command. 
But some commercial machine-language 
software produces musical sounds that are 
as good or better. 

The Sound/Speech Cartridge lacks many 
of the components necessary to create musi­
cal scores. Its most complex chords have 
only three notes, and you can't generate si· 
multaneous chords and harmony. There is 
also no easy way to create echo and rever­
beration, standard functions of many music 
synthesizers. 

What the Sound/Speech Cartridge can do 
is produce sound effects. All of the pops, 
whistles, explosions. gunshots, and other 
noises commonly used In games are not only 
possible but In many cases sound much bet­
ter than their software-created counterparts. 

Documentation 
The Sound/Speech Cartridge comes with a 

comprehensive 56-page manual that Includes 
sections on programming text to speech, us- The Sound/Speech Cartridge from Radio Shack 
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COLOR CHARACTER GENERATOR 
RAINBOW RAINBOW 

C (Al ift( Al l{) fol 

S (AI A NEW DIMENSION IN COLOR COMPUTING Cl•1111 c a 110"' 
SIAl 

•Now ;ncludes a character generator and sample graph1c space 
ga11te at no e>;tra cost. 

•Full 224 te>: t and graphic characters. Underline ;n all PMODES. 
Prints vertically. 

•All 11achine language, user transparent. Suppcarts a11 BASIC, 
EXTENDED BASIC and DIS!<. com10ands. 

• Autom.at ic loader reco9nizes 161<. 32t.:. & 64t.: computers. 

•Mix up to 5 character sizes in 4 colors. all on c:ane screen. A 
total of 10 sues available from 8•4 to 42*24 or32*3Zin 
vertical mode. 

•Use up to 4 defineable window screens of any size. Also 
includes ho,;zonta lly scrolling (crawling) one line screens. 

•Includes positive & neg at we screen du .. ps in 2 sizes for " / S, 
Epson & Gemini pdnters. ( Please specify) 

•Special Trace O•lay can be used to debug programs one line at 
a tinl• ( ev•n graphlcs ~. 

•A special print•r control can output characters to the st:reen 
& printer si•ultaneou~ly. 

•A must 'for all color computer owners. Once YOU try lt you 
won't write another program w;thout it. 
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Ing allophones, programming sounds, shap­
ing sound envelopes, and gaining direct 
access to the registers. It also has eight appen­
dices, including one on sound-generator reg­
isters. a command-instruction map, allophone 
address tables, the chromatic scale, and sev­
eral demonstration programs. -

As a result of this battery of information, 
the manual is, at best. very technical. Non­
programmers will probably find the reading 
to be heavy going. Most of the manual's sec­
tions were written for programmers who 
have a good understanding of machine lan­
guage. The sections dealing with sound and 
music are probably the most inaccessible. 
There is little information that uses musical 
notation. so having a music background 
won't help. 

To make the Sound/Speech Cartridge pro­
duce sound effects or music, you enter a 
command that loads one or more buffers and 
follows by data groups of 3 or 4 postbytes. 
Each data group defines a tone, noise, or en­
velope. The manual has postbyte tables for 
each sound quality. They chart defmitlons 
for the bytes belonging to each postbyte of 
the various sound qualities. None of these 
terms are dellned, however. Nor are there 
step-by-step explanations to help novices get 
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started. The manual presumes that you al­
ready have a good understanding of the 
terms it uses. 

Nontechnical users will probably have the 
most success with the demonstration pro­
grams. One of them, for example, allows the 
CoCo to emulate an organ that can play 16 
notes beginning with the A above middle C. 
Another "speaks" whatever you type into the 
computer, but it has a limited usefulness. 
Some ofits words are fairly distinct, but others 
are unintelligible. To overcome this you have 
to mis.spell many words. which could encour­
age poor spelling. especially among children. 

Ease of Use 
Some of the Sound/Speech Cartridge dem­

onstration programs that accept keyboard 
input are easy to use because pressing the 
correct key provides almost immediate re­
sults. But programming sound or speech is a 
difficult matter. You must type each syllable 
or unit of sound and its as.sociated qualities 
into DAT A statements byte by byte. Even 
programmers who are comfortably familiar 
with the terminolo!t' the manual uses will 
have to go through a trial-and-error process. 
sorting through combinations of sound or 
speech units to obtain the results they desire. 

Set Up and Construction 
Setting up the Sound/Speech Cartridge is 

as easy as plugging in a ROM pack and typ­
ing In one of the programs from the instruc­
tion manual. If you are using a monitor. your 
CoCo must have an audio output because the 
Cartridge does not have a speaker. Disk users 
who have Radio Shack's Multi-Pak Interlace 
may put the Cartridge in any slot other than 
slot four. 

The Sound/Speech Cartridge is well con· 
structed and has a heavy plastic housing. 
The power contact strip on its edge-connec­
tor card is shorter than the other contacts to 
reduce the risk of burning out your cartridge 
or computer if you forget to turn off the 
power before inserting the ROM pack. One 
feature found on most ROM packs and miss­
ing from the Cartridge is a sliding door for 
covering the contacts when It is not in use. 

Summary 
The Sound/Speech Cartridge can generate 

speech, a wide variety of sounds. and en­
hance game and education programs. But it 
requires perseverence and programming ef· 
fort. If used by speech-handicapped individ-
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uals in conjunction with software that is as 
yet unavailable, it has the potential to be a 
valuable aid. 

form. It could, however, be useful for some 
applications, such as brief program Instruc­
tions and menu selections. Although the 
Sound/Speech Cartridge has some advan­
tages, it is also expensive. You might want to 
Investigate and compare other synthesizer 
products for the CoCo before making a pur­
chasing decision.~ 

The Sound/Speech Cartridge is manufac­
tured by Tandy Corp. {Catalog No. 26-3144), 
1400 One Tandy Center. Fort Worth. TX 
76102. It requires 16K and runs with cas­
sette or disk. It sells for $99.95. 

Because It Is difficult to understand the 
Cartridge's monotone speech in phrases that 
are longer than a few words, it is unlikely 
that the Sound/Speech Cartridge could per­
form well as a talking tutor In its present 

T/S Edit to a T 
by Jeffrey S. Parker 

ease of use documenlolion 
perf~rmonce I error handling 

' 

~ ! I I I 

i I I. 1·. -1 

OVERALL RA TING 3.25 

How often have you wished you could 
write a simple text file without getting 

dizzy from the checkerboards? How many 
times have you sat in front of your CoCo 
wishing it had an easy-to-live-with editor? 
Are you an OS-9 user who still can't believe 
the system doesn't include lowercase char­
acters? Are you using a macro text editor 
that is not providing what you need? 

Edit is a text/screen editor that edits program 
lines as well as text files. It incorporates I 0 
choices for screen-display size and four 
choices for screen-display colors. The pro­
gram comes fully equipped with a lowercase 
letter display with true descenders and file­
merging capability. It can also simulate an 
80-column display with horizontal scrolling. 

T/S Edit might be intimidating at first. Be­
cause It can handle OS-9 and Radio Shack 
DOS. it has several options for loading and 
running. T/S Edit's operating commands are 

Applicolion Software 

T/S Edit might be for you. This is one of the 
most sophisticated disk-based utilities to 
come along since OS-9's introduction. T/S 

I A Full ~ 
V Character Set~ 

FOR 

Coco or CoCo2 
Easy to install board adds: 
• All 96 Standard ASCII Characters 
• Upper & Lower Case Displayed Simultaneously 

with NO Inverse Video 
• True Lower Case Descenders 
• Braces & Vertical Bar Characters 
• Slashed Zero 
• Other Features 
Board is hardware driven and requires NO software 
drivers. NO effect on any memory. 
Enhances CoCo screen for: 
• OS-9 Operating System Programming 
• "C" Language Programming ~ 
• Word Processing {(r"'\'\ 
• Communications Terminal Modes RAINBOW 

Visa 

PRICE ............... $38.00 SEAl 

(+$2.00 shipping/handling if charge) 

Coco Devices 
Box 677, Seabrook, TX 77586 

713-474-3232 
(Specify CoCo or CoCo2) Mastercard 
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almost identical within the two DOSes. The 
only differences come Into play when you are 
reconfiguring the program's default param­
eters. You change Radio Shack DOS param· 
eters by editing Basic program lines; In OS-9 
you rewrite a default parameters file. 

Once you have learned its commands, TIS 
Edit Is a very effective and versatile text edi· 
tor. Becoming comfortable with the pro· 
gram's commands , however. can be 
somewhat difflcult. TIS Edit uses a series of 
o.ne-and two-key commands. One difficulty 
with following the command sequences is 
that the program requires you to use upper­
and lowercase letters that have different 
meanings. This can cause some confusion. 
You might find yourself chasing the cursor 
around the screen at first until you memorize 
the key combinations you need. 

TIS Edit has options for screen color and 
display format that you can change at any 
point in the editing process. I found black 
characters on a green background in the 40-
column by 24-line display mode to be the 
best format in which to work. These are the 
only parameters that you can change during 
the actual editing process; you have to 
change all others. such as printer baud rate. 
before entering the editor. 
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TIS Edit offers several powerful features, 
including global search and replace, "yank" 
(which lets you copy text to another place in 
the file without erasing the original}, and 
undo features. It also has a feature for stack­
ing files in the edit buffer, which lets you se­
lect several flies in advance and edit them 
one at a time. Once you accomplish an edit­
ing task, TIS Edit rewrites all the changes to 
the file under the original name. 

A nice feature of the OS-9 version ofTISEdit 
is that you can call a shell command from the 
edit mode, meaning that you can access a di­
rectory. for example, from the editor and re­
turn to the editing process immediately fol­
lowing the execution of the command. And 
you can exit the editor and enter OS-9 by us­
ingj ust one command. 

TIS Edit comes with a well-organized, 33-
page manual. It is arranged in a logical order, 
covering everything from loading the pro· 
gram and its editing commands to a glossary 
of keyboard codes and a summary by func­
tion of aJI TIS Edit commands. The complex­
ity and variety of these commands make it 
important to read all sections of the manual 
for a full understanding of command usage. 
I strongly recommend that users practice the 
commands. Although the documentation 

covers everything, it skimps on examples of 
usage. It expects its readers to bring some 
understanding of text editors with them. 
Once you have a working knowledge of the 
program's editing commands, the "quick 
reference guide" that comes with the docu­
mentation is very helpful. 

TIS Edit is a powerful and sophisticated 
text-handling program. It has all the features 
you need and some added options for more 
serious editing. Its ability to run on OS-9 and 
Radio Shack DOS makes it a good invest­
ment for OS-9 users. And despite a lack of 
explanatory examples, its documentation is 
well organized and generally thorough. The 
program's extra features-high resolution, 
upper-and lowercase display. and horizontal 
scrolling-make it a bargain and go a long 
way in contributing to its overall ease of use 
and performance. I recommend TIS Edit to 
anyone who doesn't mind spending a little 
time getting to know how to use it.• 

TIS Edit is manufactured by Tandy Corp. 
(Catalog No. 26-3264), 14000ne Tandy Center, 
Fort Worth, TX 76102. The program requires 
a disk drive, 32K for Radio Shack DOS, and 
64Kjor OS-9. lt sells for $34.95. 
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by Bobby Ballard 

A Buffer for Videotex 

From the letters you write and the ques­
tions I see on BBSes. many people are 

still trying to find the save and print features 
for Videotex, a tenninal program from Radio 
Shack that only supports reading data on 
screen. 

Ironically. the Videotex manual states that 
it stores the "last 31 pages in the text buffer." 
That's great, unless you want to use the in­
formation another day or load and run it as a 
program. There is no save-to-tape or line­
printer feature. and apparently many of you 
would like a solution to this problem. 

Bufftext (see Program Listing). which ex­
amines RAM and lets you copy most of your 
Videotex buffer to tape or paper, is that so­
lution. Notice I said most of your buffer. You 
copy RAM to screen. tape, or printer and re­
save it in ASCII format. You lose some of the 
first pages you download to Bufftext, so keep 
your Bufftext files short to avoid overwriting 
any more buffer space than necessary . 

Written for 16K Extended Color Basic, 
Bufftext runs on 32K and 64K as well and 
can be modified to run on nonextended ma­
chines. If you have more than l 6K. change 
the value of ER in line 30 to &H7FFF. 

Type in the program, and save it to tape as 
Bufftext. Then disable the ROM-pack auto­
start on Videotex by holding the ROM pack 
with the sliding door facing you and the edge 
connector pointed toward the ceiling. Slide 
the door down to reveal 14 metal strips. The 
first strip on the left is the cartridge-interrupt 
line. Place a piece of masking tape over this 
connection only. With your CoCo's power off, 
plug in the modified ROM pack. When you 
tum on the power. you should see the normal 
sign-on for Basic. If you don't. go back and 
check to make sure the tape is In the correct 
place and holding. Caution: Never insert or 
remove a ROM pack with the CoCo turned on. 

Next, type EXEC 49152 and press the en· 
ter key followed by the break key. You will 
be greeted with Videotex's "Place Call" 
prompt. Follow normal procedure for Video­
tex and the services you call. Bufftext writes 
over some ofRAM during loading. When you 
end your call and save the buffer, you reini­
tialize and Basic writes over certain sections 

System Requirements 
16K RAM 

Extended Color Basic 
Videotex 
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of memory. So it is a good idea to download 
important information more than once. giv­
ing yourself several copies "stacked" in 
memory. With multiple copies. you can edit 
to get a complete document. 

End your phone session as usual and get 
ready to save your work. First, press the reset. 
button on the back of the computer. The Ba­
sic header appears again, but don 't worry. 

This program is BVBilab/e on our Instant CcCo caSS6tle. 

S ' BUFFTEXT(C) '8S BOBBY BALLARD 
lB ' SR=START OF RAM,ER =E ND RAM,S 
P=SCREEN POSITION 
2B 'PV=PRINTER ASCII VAL!JE,CC=CH 
ARACTER COUNT 
3B SR=& H6BB:ER=&H3 FFF :TP=B 
4B CLS:PRINT@43,"buff-tex 
SB R$=INKEY$:IF R$="" THEN SB 
6B FOR SP=lB24 TO 15B 3 STEP 1 
7B POKE SP,PEEK(SR) :POKE S~+l,&H 
7E 
8B SR=SR+l:NEXT SP:TP=TP+l 
9B PRINT@482," cONT pRINT SAVE 

TP="TP; 
lBB R$=INKEY$ : IF R$="" THEN lBB 
llB IF R$="C"THEN CLS:GOTO 6B 
12B IF R$="P"THEN GOSUB 51B 
13B IP R$="S" THEN GOSUB 61B 
14B GOTO 9B 
SBB '?RINT TO PAPER 
SlB FOR SP=lB24 TO 1SB3 STEP 32: 
FOR CC=iJ TO 31 
S2B P=PEEK(SP+CC) AND 127 : GOSUB 
HllHl 
S3B PRINTl-2,CHR$(P);:NEXT CC:PR 
INT#-2:Nf.XT SP 
S4B RETURN 
6BB 'ASCII SAVE TO TAPE 
61B CLS:LIN8INPUT" STARTING PAG 
E # "; S$ 
62B LINEINPUT" ENDING PAGE # 
E$ 
63B LIN E:IN PUT" .FILENAME ( 8): "; 
F$ 
64B PRINT@32S,"READY TAPP.-PRESS 
ENTER" 
6SB R$=INKEY$:IF R$="" THEN65B 
66B CLS:PRINT@4S,"saving":PRINT@ 
172,F$ 
67B PS=VAL(S$) :PE=VAL(P.$) :~S=lS3 
6+( (PS-1)*48Bl 
68B If PE=l THEN ME=2BlS ELSE ME 
=2Bl5+(PE*48Bl 
G9B x=B:Y=B 
7BB OPEN"O",#-l,F$ 
71B Y=B:~S=MS+X:X=B:SV$="":FOR L 
=MS TO MS+3l:X=X+l 
72B P=PEEK(L) : GOSUB 1BBB:SV$=SV$ 
+CHR$(P):NEXT L 
73B PRINT#-l,SV$:Y=MS+X:IF Y=<ME 

THEN 71B ELSE 74B 
74B CLOSE#-1 
7SB GOT03B 
lBBB IF P >9S THEN P=P-64 ELSE IP 

P<= J l THEN P=32 
lBlB RETURN 

Program Listing 1. Bu.fftext 

RAM still contains rriost of your buffer. Make 
sure a tape is loaded and ready to record. 
Save all ofRAM by typing CSAVEM "name." 
1536. 16383, 1536. and pressing enter. 
Change 16383 to 32767 for 32 and 64K ma­
chines. Make several copies and put them 
aside. (At this point, you have the option of 
shutting off the power and removing the 
ROM pack.) 

Perform a PCLEARO by typing POKE 
25,6:NEW. This reserves all available RAM 
for program and buffer use. Load the tape 
you saved after going off line by typing 
CLOADM "name" and pressing enter. When 
you aregreeted with Basie's OK prompt. load 
Bufftext and run It. You'll see the title on 
your screen. Press any key to continue. 

Bufftext works by PEEKing memory loca­
tions. checking for ASCII code (line 1000) 
and POKEtng an ASCII value to the screen. 
The menu at the bottom of the screen lets 
you continue print (CP) or save (S) part of the 
buffer. The C command puts the next text 
page on the screen. You may continue to 
scroll through memory in this fashion. The 
text page (TP) value at the bottom indicates 
the text page you are viewing. 

You may print any text that appears on 
your screen by selecting P at the prompt. 
Make sure your printer is on or the program 
will hang up. To save information to tape, 
give page numbers. corresponding to the TP 
you wish to save, at the prompts. Bufftext 
then prompts you for a file name. which 
must fit Basic standards (e.g., eight charac­
ters). When you see the title screen again, 
Bufftext is done. 

That's it! The tape you saved using Buff­
text is in ASCII format and you can load it 
into any other software that supports ASCII 
input from tape. You can. for example. load 
this tape into Color Scripsit for editing. for­
matting. printing. and resaving. 

You'll fmd Bufftext useful for PEEKing or 
printing RAM in ASCII format even if you 
don't own a copy of Videotex. Most Impor­
tant, using Bufftext with Videotex lets you 
capture informauon that some fancy soft­
ware protocols won 't capture. Feel free to 
modify and improve the program. I'd love to 
hear about your fixes. ideas, or solutions for 
using Videotex and Bufftext. or about any 
other experience you've had telecommuni­
cating with your CoCo. • 

Address correspondence to Bobby Ballard, 
1207 Eighth Ave. 4 R. Brooklyn. NY 11215. 



What's in a Program? 

0 kay. let's get the big picture. The 6809 
CPU can read and process only binary 

machine code. An assembler is a piece of soft­
ware that converts (assembles) a text pro· 
gram file into machine code. There are three 
steps involved with Assembly language: 

•writing an Assembly program in an ASCII 
editor; · 

•assembling or compiling the text program 
into binary machine code; and 

• running or executing the binary program. 

Writing Assembly language will not be like 
writing Basic; the assembler has a built-in 
editor that checks the syntax of each line as 
you enter it. When you are ready to run a 
Basic program. the syntax errors have all 
been fixed. With an assembler, there is no 
error checking in the editor; errors are 
flagged as the text program is assembled. 
When you make a mistake programming in 
any language, the program does not do what 
you expected. When machine coded or bi· 
nary programs go astray. however. they usu­
ally crash the computer. 

Assembler software typically consists of 
three essential parts: 

•the editor in which an Assembly-language 
program is written; 

•the assembler that assembles, or converts. 
the Assembly-language program into ma­
chine code; and 

•a debug or monitor program that displays 
sections of memory. thereby displaying er­
rors for debugging. 

What Is in a Program 
When you use a calculator. you must sup­

ply data .and instructions. When you use a 
computer. you enter the data and instruc­
tions into memory. The CPU must know 
where to find the instructions and the data; 

System Requirements 
16K RAM 

Color Basic 
Editor/ Assembler 

hence. it must also keep track of the ad­
dresses that It uses: 

ADDR CODE INSTR 
0600 86 LOA lST 

INSTRUCTION 
0601 60 #$60 DATA 
0602 B7 STA 2ND 

INSTRUCTION 
0603 04 $04 ADDRESS IN 

2 PARTS 
0604 00 00 ADDR=$0400 
0605 3F SWI 3RD 

INSTRUCTION 

This short example. all in hex. loads accu­
mulator A with the ASCII data for a blank 
and stores the contents of A at address $0400 
(the top of the screen), and ends. The exam­
ple is a listing of a program that is already 
compiled. The assembler has assigned ad­
dresses for each byte of code; It has converted 
the text (e.g., LOA #$60) into binary numeric 
representations readable by the CPU. As­
semblers that store programs on tape usually 
locate the binary code at $600; this program 
is located at $600 to $605. When the pro­
grams are stored on disk. the code usually 
begins at $EOO. 

The second column above shows the re­
sults of converting the text into binary code; 
do not be confused by the fact that the binary 
has been translated into hexadecimal. 
Everything in the computer is really binary 
ones and zeros; the hex is only a way to help 
us poor humans better read the contents of 
memory. It is much easier for us to process 
hex 86 than binary 10000110, which is 134 
in decimal (!looked it all up). 

When the 6809 processes 10000110 at 
memory location $600. it understands that 
it is supposed to load accumulator A (LOA) 
and move to the next byte in memory. $601, 
to llnd the data to be loaded. Similarly. in 
$602 the CPU finds and processes a second 
instruction: store accumulator A (STA). $603 
and $604 contain the address at which the 
contents of A are to be stored. The 6809 takes 
the two parts of the address. $04 and $00, 
and treats them as a 16-bit address. Finally, 
the SWI instruction ends the execution of 
this little program. 

The First Little Program 
Now we'll show you how to write a small 

program in the editor. assemble it. and run 
it. The program will put a line on the screen. 
so you can easily tell whether or not the pro­
gram worked. Again. think of the screen as a 
block of memory, $0400 to $0600. Whatever 
you store there will be printed on the screen. 
The Color Computer screen displays 16 lines 
of text; thinking in hex, the lines begin with 
$400, $420, $440, $480, and so on. 

Type the following program into the editor. 
If you are using EDT ASM + . omit the first 
line (START NAM LINE); change END in the 
last line to SWJ; and add a final line. END 
(typed under the second column). 

ST ART NAM LINE 

INIT LOA # 128 • 128 JS BLACK 
BLOCK 

LOB #32 *COUNTS 32 
CHRS PER LINE 

LOX # $480 •POINTS TO 
STARTOF4TH 
LINE 

LOOP STA ,X + *PUTS BLOCK ON 
SCREEN LINE 

DECB *DECREMENT B 
BY 1 

BNE LOOP *IF B NOT YET 
ZERO.LOOP 

DONE END *RESET PC TO 
ST ART OF PGRM 

Putting a Black Line on the Screen 
This program prints CHR$(128), a black 

blob. 32 times. making a black line across 
the screen. Accumulator A will load and then 
store the black blob. Accumulator B will be 
used to count from 32 to zero, so that a full 
line (32 characters) of blobs will be displayed. 
The X register will point to the address in 
screen memory, $480 or the fourth line 
down, where the blob will be stored. There­
fore, we use LOA# 128. LOB #32. and LOX 
#$480. 

With those registers loaded. the ST A .X + 
translates into an instruction to put the blob 
in A at the address in X ($480}; the plus sign 

continued on page 83 
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Presenting . .. 
instant CoCo's 

' 

Best Programs 
of '84 

Here they are-29 HOT CoCo programs that came through 1984 with flying colors! 

The Best of '84-29 first class, ready-to-run, Color Computer* programs from HOT CoCo, all on 
one high-quality cassette, complete with easy-to-read documentation! 

It's all here: graphics, utility, and game programs, as well as applications for business, home, and 
education. The perfect complement to your instant Coco library, and the ideal software package for 
every Tandy Color Computer user. 

And you get the entire Best of '84 package for just $16.47-that's 29 programs for less than 60 
cents eachl 

The Best of '84 honor roll features such outstanding programs as: Stock Transactions Tracker 
• Variable Cross-Reference • Graphics Builder • Personal Money Manager • Flashcards . 

Outstanding variety, top quality. The best programs from an entire year of 
HOT CoCo! It's a package so incredible, we know you'll be de­
lighted. 

Become one of the first to own HOT CoCo's Best of '84 by 
returning the coupon or attached order card today. 

And while you're at it, you can order another class act-The Best 
of '83, still available in limited quantities1 (1983 magazines needed for 
documentation). 

For faster service, call TOLL FREE 1-800-258-5473. In NH, dial 
1-924-94 71. 
· Tandy Color Computer is a registered trademark of Radio Shack a div1s1on of Tandy Corp 

--------------------------------
DYES! Send me 29 first class programs on a 

Best of '84 cassette for just $16.47. 

) I also want a copy of Best of '83 for $16.47. 

) Payment Enclosed ( ) AE ) MC ) VISA 

Card#-------------- Exp. Date _ ___ _ 

Signature _____________________ _ 

Name ____ __________________ ~ 

Address ___________ _ _ _________ _ 

City _________ ____ State ____ Zip ____ _ 

instant Coco • 80 Pine Street • Peterborough, NH 03458 6·85C 

---·-•::: 



Border Pizzazz 
Program Listing I, Border Pizzazz, prints a moving border for 

the title pages of your programs. The short, 12-line program uses 
a fast machine-language routine to perform the task. The machine­
language part is written in position-independent code so you can 
store it anywhere in memory. 

Be sure to change the CLEAR statement if you change the start­
ing address. The delay loop in line 70 controls the moving rate of 
the border. Change this if you want to alter the speed at which the 
border moves. The DAT A statement in line 110 contains the 
graphics block characters ASCII value used to make the border. 
Change the first three values (not the BF) to a different hex number 
and a new style border is printed. Astute watchers will notice an 
optical illusion is produced. Look closely at the border and see if it 
appears to change directions. Feel free to use the border in any of 
your own programs. 

Better Colors 

Jack Shaffer 
Oakwood, IL 

I was disapointed to discover that when using high-resolution 
graphics with my F version CoCo, colors that should have been 
been blue came out a frosty green. A look at the color modulator 
circuit showed that Radio Shack had installed a capacitor. induc­
tor. and 33K resistor from the clock signal to the emitter from the 
video amplifier transistor. Q3, in an attempt to bypass some clock 
signal into the video signal. 

The circuit was not working well because no signal was being 
injected into the very-low-impedence emitter of the transistor. The 
reason that the circuit worked at all was that the junction of the 

10 CLEAR200,15000:CLS 
20 FORX=l5000T015103 
30 READOPS:N=VAL( "&H"+OP$) 
40 POKEX,N:S=S+N:NEXT 
60 PRINT@l69,"BORDER PIZZAZZ";:P 
RINT@238,"BY";:PRINT@298,"JACK S 
HAFFER"; 
70 EXEC15000:FORX=lT075:NEXT:GOT 
07'1 
80 DATA 31,8D,00,SF,1F,21,E6,8D, 
00,SD,3A,1F,12,8E,04,0'1,A6,A0,A7 
,8'1,8D,44,8C,04,20,26,FS,8E,04,3 
F,A6,A~ 

90 DATA A7,00,8D,36,30,88,20,8C, 
05,FF,26,F2,8E,06,00,A6,A0,A7,82 
,8D,25,8C,05,E0,26,F5,8E,05,C0,A 
6,A0,A7,00 
100 DATA 30,88,E0,8D,14,8C,04,00 
,26~F2,A6,8D,00,l8,4C,81,04,26,0 
l,4F,A7,8D,00,0E,39,81,BF,26,04, 
31,BD,00,01,39 
110 DATA 9F,AF,CF,BF 
120 DATA 00 

Program Listing 1 . Border Pizzazz 

resistor and inductor was physically close to the base circuitry of 
the transistor. and the signal was being capacitively coupled into 
the base. This was critical as to the dress of the components and I 
couldn't obtain a satisfactory result except when I was holding the 
parts with my hand. 

The circuit was necessary because Motorola chose not to gener­
ate any color burst from the VDG in the black-and-white displays. 
Thus PMODE 4. color set I and PMODE 2, color set I might have 
color burst that makes it possible to create predetermined colors 
with most television sets and composite video monitors. 

The junction of R44, R45, and R47 is a convenient place to inject 
this clock signal. because it it a low-impedence point and the leg 
of the pot is easy to solder to. (See Fig. I.) I discarded the capacitor 
and inductor. because they seemed to serve no useful purpose. and 
attached the 33K resistor. with its leads cut short, to the clock 
signal at the post to the left of U6. By running a short length of #26 
wire from the 33K resistor to the left leg of the pot, I had a stable 
circuit. insensitive to lead dress. The 33K resistor just happened 
to be the right value. Other sets might require slightly more or less, 
but one should be careful not to inject so much clock that the 
normal colors are affected. 

With this circuit I get bright reds and blues. 

Memory Upgrade Trick 

Fred B. Tinker 
Beaverton, OR 

If you have ever tried either the 64K upgrade or the inverse-video 
modiflcation. then you know that you have to mutilate the 74LS02 
and 74LS138 or the VDG to achieve them. If you're careful. and 
lucky. the IC pins bend up and out of the way just fine. Unfortu­
nately. when I made the changes, the pins on the 74LS02 and 

A39 
3.3K A40 

PIN ~~-------12""K ______ ___ _._ 

~cs 

•8V 

03 
3904 

C 33K 
CLK ----7 f----.rv<'"'"---l--;,__-_;:,;,:;__4 

RS C I~ 

REVISED CIACU17 

33K ,../ 

A4 4 
18K 

CLK--- ----------4 

A46 

"o R47 
•5-----~------' >00 

Fig. I. 

A45 
4 70 

A46 
I.SK 

TO RF 
MODULATOR 

Composite Video Ampl(/ler Showing Clock-Injection Revisions 

June 1985 HOT Coco 81 



Circle Reader Seiv ~ce card #507 

DYNAMITE-FM 
"THE CODE BUSTER" 

disassembles any 6809 or 6800 
machine code program Into beautlful source 

• Learn to program like the experts! 
• Adapt existing programs to your needs! 
• Convert your 6800 programs to 68091 
• 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™ 51 so per copy; specify S" 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. 

• ., coco 
i'9 08-9 \\~ VEBSIOI 

$59.95 
DISASSEMBLES OS-9, FLEX, DOS FILES 

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. 

computer Systems center 
13461 Ollve Blvd. 

Chesterfield, MO 63017 
!3141 576-5020 

UniFLEX software prices include maintenance 
for the first year. 

DYNAMITE + is a trademark of computer Systems center. 

• FLEX and UmFLEX are trademarks of TSC. 
05·9 is a trademark of Mlcroware and Motorola. 

Dealer lnQulrles welcome. 
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VISA 

Reac/ersForum~~~~~ 

74LS 138 snapped off and I had to buy new chips. Here's a way to 
avoid all that aggravation. 

Go to Radio Shack and purchase new low·proflle IC sockets for 
each of the chips that you plan to modify. On the bottom of most 
of these sockets there are four tabs (one at each comer). Cut them 
off. Now wherever you had planned on bending a pin on an IC chip, 
just remove the corresponding pin from its new socket. Next plug 
the new socket piggyback into the original socket on the board. 
Solder all your jumpers at the top of the IC pins and then plug the 
chips back into the stacked sockets. I did this on an E board and 
there was plenty of clearance when I replaced the RF shield. Check 
for proper clearance before you try the modifications my way. 

Peter D. Ryan 
Dannemora, NY 

Microline 92/CoCo Hookup 
I use an Okidata Microline 92 with my Color Computer, and 

installed the serial card myself. Here are some tips on the process. 
Follow the instructions that come with the card and be sure to 

check the jumper plug settings on the main control circuit board 
before mounting the serial card. Jumper plugs SP 1 and SP2 should 
be set to the 8 side on the main board. Next. the card has 16 
switches that you must set properly to select baud rate, parity, bit 
length, and so on. The switch settings for proper interface with the 
Coco are as follows: 

Switch Setting Switch Setting 

# 1 OFF # 9 OFF 
#2 ON # 10 OFF 
#3 OFF # 11 ON 
#4 OFF # 12 ON 
#5 ON # 13 OFF 
#6 OFF # 14 OFF 
#7 OFF # 15 OFF 
#8 ON # 16 OFF 

Continuing with the serial card. set the jumper plugs as you did 
with the main control board. On the serial board there are three 
jumper plugs to set. Set all of these to the A side since this sends a 
printer-busy signal to pin # 11 on the serial board. Note that the 
jumper location for side A or side 8 on the main board is not the 
same size as the serial board. For example, side A on the main 
board can be jumpered on the left side, while side A on the serial 
board will be jumpered on the right side of the pins. Both boards 
are clearly marked. 

Next. set the switches that select character set. page length, and 
so on. These are located in front of the printer. inside near the 
control panel. The following settings are standard for the CoCo: 

Switch Setting Switch Setting 

# 1 OFF #5 ON 
#2 ON #6 ON 
#3 OFF #7 OFF 
#4 ON #8 ON 

Then carefully make your cable. I suggest a solderless. high­
quality connector. On the printer side of the cable you will need a 
0825 male with pins 6 and 20 jumpered together. On the CoCo 
side of the cable you will need an RS-232C connector with pin 1 
(carrier detect) dropped. 

That leaves three leads to connect to the 0825. First. pin 2 on 
the RS-232C goes to pin 11. Next. pin 4 goes to pin 3 on the 0825. 
Finally, pin 3 at the'CoCo goes to pin 7 at the printer. The docu­
mentation and technical assistance offered by Okidata are excel­
lent if you need further help. 

Bobby Ballard 
Brooklyn, NY 
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Indicates that you want the X register incre­
mented by one. thereby preparing you for 
storing A in $48 I. and so on. You need to 
repeat this routine 32 times, so you create a 
loop that stores A at ever increasing X ad­
dresses. $481. $482. $483. and so on. The 
loop is controlled by counting down the B 
register. from 32 al the start to zero. DECB 
subtracts I from B each time through the 
loop. The BNE instruction means "branch lo 
loop if B is not equal to zero" (Branch Not 
Equal). The looping ends when B becomes 
zero after 32 iterations. 

The flrsl and last lines are really directions 
to the assembler rather than compilable text. 
ST ART and DONE are labels for single line 
modules: they have no real function except 
as locators. NAM is just a way of naming the 
program within the text. END tells the as­
sembler that it has reached the end of the 
program. 

Assemble the Program 
Now go ahead and assemble the program 

that you have written in the editor. Here are 
the instructions to use with three of the more 
popular editor/assemblers: 

To Assemble a Program 
EDT ASM + •A /lM 
SDS80-C @LSM 
MACRO 80-C RUN"ASM 

To Run the Machine Code 
EDTASM + #GINIT 
SDS80-C G 
MACRO 80-C LOAD"l:LINE" :EXEC 

If you were lucky. the program ran without 
any glitches and displayed a black line on 
your screen. An infinite number of things 
can go wrong with Assembly-language pro­
grams. Did your program scramble the con­
tents of the computer's memory. put red 
garbage on the screen. and turn on your tape 
recorder? Maybe something is wrong! Check 
the syntax of each line, including every # 
and$. 

Interpreting a Listing of LINE/BIN 
Take a look at Program Listing I. What is 

all that stuff? Starting from the column on 
the left. you have: 
•line numbers: 
•address where stored: 
•hex representation of instruction, data. or 

address (op code): 
•label column: 
•instruction or mnemonic representation: 
•operand or argument that goes with the 

instruction: and 
•comm en ls for the line. 

The second column clearly displays the 
memory locations for this program; LINE/ 
BIN begins al $0EOO and ends at $0EOC. The 
third column groups the op codes for both 
the instruction and its operand or argument. 

0001 OEOO START NAM LINE 

0002 OEOO 8680 !NIT LDA: #128 
0003 OE02 C620 LDB #32 
0004 OE04 8E0480 LDX #$480 

0005 OE07 A780 LOOP STA ,X + 
0006 OE09 5A DECB 
0007 OEOA 26FB BNE LOOP 

0008 OEOC DONE END 
NO ERRORS FOUND 

DONE OEOC !NIT OEOO LOOP OE07 ST ART OEOO 

Program Listing 1. Little Old Line Maker 

On line 0002, LDA # 128 requires 2 bytes: 
The op code for LDA is 86. and # 128 is $80 
in hex. This compound instruction. in other 
words. fllls $0EOO and $0EO l . Line 0003 be­
gins with address $0E02. 

The la be ls function as locators for both the 
humans and the assembler: hence. BNE 
LOOP means to branch back lo the loop label 
al $0E07. At the bottom is the symbol table. 
a listing of the labels used and the addresses 

al which they were localed. It. loo. tells you 
that the program loaded al $0EOO and ended 
al$0EOC.• 

Address correspondence to Victor and 
James Perotti. 163-D Pine Grove Heights. Ath­
ens, OH 45701. 

Tell them, "I saw it in HOT CoCo!" 

Advertisers play a major role in our presentation of HOT CoCo each month. 
Not only have they invested enormous time and effort into their products, 
but they literally make the magazine possible each month. Without them 
there are no magazines like HOT CoCo making life with your CoCo more 
productive. When you order products from our advertisers. please mention 
us. It lets them know HOT CoCo is working for everyone. Tell them, "I saw 
it in HOT CoCo!" Thanks. 

05·9* 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 ability 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-Perform "wild card" directory lists, copies, etc.-$29.95 
Filter Kit #2-Macgen and 9 other programs-$29.95 
Hacker's Kit #1-Disassembler and memory dump/load utilities-$24.95 
Terms: Prepaid by check, MO, VISA, Mastercard, or COD. Add $1 S&H, COD 
add $3. Send SASE for current catalog. 
D.P. Johnson 7655 SW Cedarcrest St., Portland, OR 97223 
(503) 244-8152 (we appreciate your calling only 9-11 am PST) 
"OS·9 is a trademark ot MICROWARE and MOTOROLA, INC. 
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-The Learning Page 
by Nancy Kipperman 

Meeting the Computer Challenge 

Educators are still struggling with the 
rightful place of the personal computer 

in the schools. "Computer literacy·· is a term 
that seems to have many degrees or definition. 

Are you "computer literate" if you recog­
nize the place of computers in today's soci­
ety. or if you can turn one on and know 
where to put the software and how to make 
it work? Are typing skills a prerequisite? Or 
must you be able to speak a computer lan­
guage and write a program? Do you need to 
know Assembly language? Or is it enough just 
to have a basic (no pun intendedi understand­
ing of what is going on inside the machine? 

Old Arguments 
More and more. this question reminds me 

of old arguments about learning to drive. If I 
want to use a car to transport myself. isn 't it 
enough that I learn driver education. under­
stand the principles and maintenance of the 
gasoline engine. and perhaps know how to 
change a flat tire? I've never felt it necessary 
to have passed courses in automotive me­
chanics to be a competent driver. Certainly. 
it would be an advantage to know how to re­
pair your own automobile, but in today's so­
ciety. most of us don't have the time. 
However, if automobile mechanics is where 
your interest lies. that education is certainly 
available. 

Now. the point I'm making is this: Com­
puters in education are definitely stepping 
from the mechanics mode into the driver-ed­
ucation mode. More and more teachers look 
upon computers as tools to be used to 
achieve new levels of efficiency in teaching 
students how to handle real-life situations. 
There is less emphasis on programming and 
language and more on the use of software. 

New Characteristics 
Furthermore. educational software is de­

veloping new characteristics. Computer­
aided instruction (CAI) was originally touted 
as the concept that would revolutionize to­
day's education (or perhaps replace the 
teacher). For that to happen. every student 
would need constant access to a computer 
terminal-still a dream in most school sys­
tems. More important. every student would 
have to learn in the precise way in which a 
computer instructs. 

Any competent teacher knows that one ap­
proach to teaching a concept to a group 
won't be effective with every student in that 
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group. Each person has an individual learn­
ing style-a combination of visual and audio 
requirements necessary for learning. 

After I introduce a new concept in a class. I 
can tell quickly by watching the students' 
faces and responses who has understood the 
material and who is lost. I. as the teacher. can 
then restructure my approach. The computer 
is. unfortunately. stuck with its program and 
unable to sense nuances in the students' un­
derstanding or reassess its attack. 

Drill and Practice 
Drill and practice is an area in which much 

software has been developed. In theory. it 
works well. A student immediately knows 
whether a response is right or wrong after 
completing each problem. No longer is there 
the frustration of copying 20 sentences or 
math examples, doing all the work, and then 
discovering that none of the answers is cor­
rect. Instant feedback with a positive note 
certainly should be an incentive to the stu­
dent. In actuality. however, drill and practice 
is still drill and practice. It might be more fun 
and have a game format on a computer. but 
it's not an innovative method. 

According to Ann Lathrop. editor of The 
Digest of Software Reviews: Education, "We 
are seeing a continuing decrease in number 
of reviews of the type of drill-and-practice 
programs frequently thought of as tradi­
tional CAI. The most frequently reviewed 
programs (in the 1984 edition) are those that 
encourage students to use computers as 
tools. are new simulations. and are programs 
that will help students develop better prob­
lem-solving and logical thinking skills." 

Simulation Software 
Simulation software can be simple or com­

plex. but it requires the student to become 
involved. It teaches strategies, problem sol­
ving. team work. critical thinking. and logic 
by selling up a problem situation that must 
be solved. The Factory from Sunburst is a 
relatively simple simulation program that 
challenges you to make a variety of products 
using three different machines to modify a 
block of wood . You can choose to play 
against the computer to try to match the 
steps necessary to attain the computer's fin­
ished product. or you can play against an­
other person. 

Much more complex simulations are avail­
able for a variety of computers. Think how 

much safer it is to mix chemicals in a trial­
and-error method on a computer screen than 
in an actual laboratory. In a computer simu­
lation. results of certain actions can be 
shown to students. that's much more effec­
tive than telling them. 

A college junior accounting major recently 
commented to me. "Learning to use a com­
puter filing system and doing actual prob­
lems on computer spreadsheets instead of 
learning programming seems to have more 
value in my future and more relevance in my 
present curriculum." Colleges and universi­
ties are already heeding such comments: I 
predict that courses using the computer as a 
tool will crop up with increasing frequency 
on all. levels. 

Management Tasks 
Software will also play an important part 

in the management of teachers' tasks in the 
classroom. You can efficiently keep grade re­
ports. progress charts. and competency re­
sults on a computer tape or disk. Dr. Leigh 
Howard Holmes of the English Department 
at Cameron Unversity. Lawton. OK. explains 
Follow 2. his theme commentary program, 
in the February 1985 issue of The Computing 
Teacher. It's a program that makes thorough 
comments on common mistakes on stu­
dents' themes and produces a printout for 
them. The program is on cassette for a 64K 
Color Computer, and Holmes claims it re­
duces his grading lime by at least 20 percent. 

Looking Ahead 
What's ahead for our children (and our­

selves) in the quest for "computer literacy?" 
As far as educational software is concerned. 
I think it's programs that deal with issues 
that are important to students and that have 
real-life applications. It is programs that offer 
students something more than a teacher can 
provide in the everyday classroom. It is pro­
grams that have enough flexibility that stu­
dents will not tire of them or use all the 
options too quickly. It is programs that use 
the computer as a tool to help students deal 
with the life-long process called education. • 

Nancy Kipper man is HOT CoCo's Education 
Editor and an English teacher at Conant High 
School in Jaffrey, NH. Write herclo HOT CoCo. 
80 Pine St., Peterborough, NH 03458. 
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DORSETT 
EDUCATIONAL 
SOFTWARE 
PASSES 
THE COST­
EFFICIENCY 
TEST! 

Interactive Tutorial Programs 
Over 1000 Programs with Full Time Audio Narration, Pictures & Text! 

We 're Your Educational 
Software Source for Grades 
K-12 and Advanced Studies 

Course 
Reading 
Mathematics 
Comprehension 
History 
Algebra 
Spelling 
Government 

No. of Programs 
256 
128 
48 
32 
16 
16 
16 

16 Programs in each of the following: 
Children's Tales - Carpentry - Electronics -Health 

Services - Office Skills - Statistics - First 
Aid/Safety - Economics - Business - Accounting 

-Psychology - AND MANY MORE! 

Dealer Inquiries Welcome 

For yo., Atari 4Cll/600/IJOOl1200. you will need the Atari Cassette Recorder and the Donett 4001 Educational 
Master Cartridge, 5'.95. For your Apple II, you wiN need the Donett M«l2 TIT plu1tin-board andM«>1 stereo 
cassette player, "9.00. Al programs listed ateavailableforTRS-M, I Ill IV. which require theM203 speaker 
converter and the401 stereo cassette plaV"f, "9.00. Forthe PC Jr. acassetteadaptercableanda good cas­
sette recorder is required. A Radio Shack CCR.a1 or CCR.a2 is recommended. For your Commodore 64, you 
will need the Donett conversion kit T/T plug-irH>oard and a stereo cassette. "9AO. 
S59.90 for an album containing a 1(>.program co..se(8 cassettes with 2 programseachat U.75 per program). 
$8.00lor a 2-progratn cassette. 

Send for a catalog of over 1000 programs for Atari, TRS 80, Apple, 
IBM PC Jr., Commodore, etc. 

For more information, or to order call: 

TOLL FREE 1·800·654-3871 
IN OKLAHOMA CALL (405) 288-2301 

~25?.o~!~! 
Box 1226, Norman, OK 73070 

Circle Reader Service card #209 



Radio Shack Has 
Want for Your 

Save Time and 
Effort at Home 

Color File.** An easy-to-use 
home filing sys­
tem to alphabet­
ize, select, 
examine, revise 
and store 
household re­
cords. Comes pre-set with seven 
files-or create 
your own. #26-3103 2495 
Spectaculator®. Do home planning 
and budgeting · 
with this elec­
tronic spread­
sheet. Just en­
ter numbers and 
formulas-re­
sults are displayed on command. 
Ideal for home financial 3495 forecasting. #26-3104 

Color SCRIPSIT®. A powerful 
home word pro­
cessing system 
for correction­
free letters. Text 
can be saved on 
optional cassette 
recorder or printed with 
optional printer. #26-3105 3495 
Personal Finance II. Includes 26 
expense catego­
ries, including 
auto, gas, food 
and more. Re­
view spending 
on year-to-date 
or category basis. 3495 #26-3106 

COLORSTAT. * * Use your Color 
Computer to · ·~.· •. :. ... • • 
turn compli.. cou~t~J.~".f:::'IOll 

cated home or ~ : ~~!~i~!~!~~! 
business data i : ~rr~F.:::;:~1:: 
into statistics for ' · ~-:;:;;::::·""' 
easy analysis, 
or print them on an optional printer 
for your records. 2495 #26-3107 

•Joysticks required. 
• • Ca&&ette recorder required . 

•••Joysticks and recorder required. 

Educational Software from Walt Disney 
Your Choice 

34!~ 
Telling Time 
with Donald.* * 
Teaching your 
children to tell time is easy with a 
little help from Donald Duck. For 
ages 5-8. #26-2530 

Mickey's World of Writing.** 
An exciting way 
to build impor­
tant writing 
skills! Young-
sters learn the :;::e.:. ~ ::: :·:. :::.::-::-~~ 
basics of sen- ···- ··" ·· · ............ . 
tence structure and fundamental 
writing skills with Mickey Mouse. 
For ages 8-11 . #26-2532 

Downland.* You're alone in a se­
cret cave, travel­
ing from 
chamber to 
chamber collect­
ing keys, gold 
and diamonds. 
But can you jump, 
climb and run to safety? 2495 #26-3046 

Mickey's Alpine Adventure.* * 
A frosty explora­
tion of spelling 
and reading 
concepts. Learn 
important spell­
ing rules and 
the sounds of vowels and conso­
nants with Mickey Mouse and 
Donald Duck. #26-2534 

Space Probe: Math.** An excit­
ing interstellar 
study of mathe­
matical word 
problems. 
Youngsters 
learn the con­
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cepts of area and perimeter during 
outer space adventure. For ages 
7-14. #26-2537 

Canyon Climber.* Your climbing 
skills are under 
test when you 
find kicking 
goats, falling 
rocks, zinging 
arrows and 
more on your way to 
the summit. #26-3089 3495 



the Software You 
Color Computer 

Learning Programs from Spinnaker 
Your Choice 

29!§ 
Facemaker. An ~;! "•:::. ,~.:: ' 
exciting game to 
help your kids 
learn computer basics while they 
create an animated face. 
#2fN166 
Kids on Keys. Your kids will enjoy 
learning with the 
computer as 
they identify 
numbers, letters 
and words. It's 
fun and your 
kids will learn 
important math and spelling skills. 
#26-3167 

Dungeons of Daggorath. 
You're pitted 
against a suc­
cession of awe­
some beasts in 
the fearful dun­
geon. Each vic­
tory brings you closer to your 
ultimate foe-the 2995 wizard. #26-3093 

Kindercomp. Introduce your chil-
dren to com- r~ 
puter graphics! • 
Even the 
youngest in 
your family will 
enjoy creating 
vivid color pictures and exciting 
sound effects by pressing a few 
keys. #26-3168 

Fraction Fever. An exciting math 
contest! Your 
kids will develop 
a real under­
standing of 
fractional rela-

I 
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tionships as "~~ IS ,...,. .. 
they guide their . 
graphic "pogo stick" through this 
colorful game. #26-3169 

Baseball.* This exciting game 
plays just like 
the big leagues! 
You are the 
coach-it's up 
to you to control 
the pitching, de­

~:. ~~ 

,~-? 

fense, and running for ex- 2495 tra excitement. #26-3095 

More Learning Fun 
for Your Kids 

Vocabulary Tutor 
Give your chil­
dren a head 
start in school. 
Start building 
their vocabulary 
at home with an 
exciting word and description match­
ing game they'll love to play. 895 For grades 3-5. #26-2568 

Vocabulary Tutor 2. * * More 
practice match­
ing words and 
definitions and 
placing words in 
appropriate sen­
tences. Great 
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for helping young students get 
ahead. For grades 895 3-5. #26-2569 

Color Math.** Make learning fun. 
Supplement 
your children's 
study with prob­
lems in addition 
and subtraction. 
For ages 6-14. 
#26-3201 1995 

Circle Reader Service card #4 

llad1e,/llaeK 
The Technology Store™ 

A DIVISION OF TANDY CORPORATION 

I- - --;ind ou;-:,or~bo.:;- - -l 
I Radio Shack's Color Computer. 1

1 I Send for a free catalog. 

1

1 

Mail To: Radio Shack, Depl. 85-A-97 4 1

1 

300 One Tandy Center I Fort Worth, Texas 76102 I 
I Name I 
I Address I 
I City State_ Zip_ I 
I Telephone I L ____________ _J 

Prices apply al Radio Shack Computer Centers and 
at par11clpallngi Radio Shack stores and dea ers. Dis­
ney, Mickey Mouse and Donald Duck are registered 
trademarks of Walt Disney Productions. Facemaker, 
Kids on Keys, Klndercomp. Fraction Fever and Spin­
naker are registered trademarks or Spinnaker. Inc. 



by J. Scot Finnie 

Child's Play, Dr. Words, Eagle, The Adventure 
Builder, ChessD, The Dallas Quest, Simon, 

Goldkeys, and More 

Information printed in the 
Product News section ls sup­
plied by mamifacturers. HOT 
CoCo has not tested or re­
viewed the products discussed 
here and cannot guarantee 
manufacturers' claims. 

Although many of us are 
not yet fully aware of It, 

the Color Computer has a big 
following among kids. students 
of all ages, and educators. 
Tandy recently held a confer­
ence In Fort Worth. TX. for 
many of the Color Computer's 
educational-software vendors to 

explore the future of the educa­
tion market. The results were 
positive. Almost every month. 
HOT CoCo hears of new educa­
tional products In the making. 
The first part of the column this 
month touches on some we've 
heard about lately. 

Coco Educating 
TCEprograms Is an educa­

tional software company on the 
edge of a breakthrough. Its new 
program series Child's Play 
was developed to take up the 
slack In the junior· and senior­
high-school markets where edu· 
cators have begun to suspect 
that real-world applications, 

Pick of the Month 
The first question on our Reader Service card to the 

right asks you to pick your favorite article or feature in 
this issue. Write the appropriate letter in the space pro­
vided on the card. Here is the list to choose from: 

A. Doctor ASCII. Esposito and Ramhoff, p. 18 

B. Mindbusters. Ramella. p. 22 

C. The Computer Room, Norman, p. 24 

D. In Search of 12BK. Norman, p. 30 

E. 64K Mod(fication Revisited, Esposito and Rowe, p. 40 

F. Missile Defense. McDowell and Diehl. p. 44 

G. The BOK Color Computer, Grace, p. 57 

H. Pie In The Sky, Riegel, p. 59 

I. Investment Analysis, Chakravarty, p. 62 

J. Fabulous Fonts, Stoloff, p. 66 

K. How Your CoCo Adds Up, Tipps, p. 70 

L. 6809 On Line, Ballard. p. 78 

M. Assembly 101 . Perotti and Perotti, p. 79 

N. The Learning Page. Kipperman, p. 84 

0. Product News, Finnie, p. 88 

P. CoCo For Hire, Kepner and Tiernan, p. 91 
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such as word-proceSlling. spread­
sheet calculating. and database 
management. are the ultimate 
goals of teaching computer fa­
miliarity in the schools. 

Child's Pia y is a series of pro· 
grams that perfonn business 
functions. Child Writer and 
Memo Writer. for example. are 
companion word processors. 
Child Writer uses on-screen 
menus and mouse technology. It 
has easy-to-use features for 
young users. As students learn 
and progress with Child Writer. 
they are preparing themselves 
for Memo Writer. which has sev­
eral additional features. Both 
word processors require 32K, a 
disk drive. and a mouse or joy­
stick. Child Writer sells for 
$44.95. Memo Writer sells for 
$49.95. 

TCE has an upgrade policy 
that allows you to trade in your 
TCE software. You can send in 
your old software. the difference 
in price between the prowams. 
and $7.50 to trade up to more 
expensive programs. Ted Ma­
laska. one ofTCE's team of 
teachers and software devel­
opers. stresses that the com­
pany also offers the Network Il 
Child Writer. This program 
has the same features as Child 
Writer. but It can be networked. 
It sells for $59.95. Other Child's 
Play programs include List 
Manager, Proofreader, and 
Master Proofreader. The com­
pany also has several other 
Child's Play programs in the 
works. 

Educational Micro creates ed­
ucational software for the Color 
Computer and Apple markets. 
Their programs are designed to 
teach preschool through adult 
students how to spell. read. 
think logically, and perfonn 
math functions. The company 
markets several programs. 

Speak Up 3.3 speaks 
through your television's 
speaker and requires no addi-

tional software. It comes Inver­
sions for 16K or 32164K Color 
Computers and sells for $29.95 
on cassette. Dr. Words and Dr. 
Stan use game fonnats to teach 
children and adults how to spell. 
They require l 6K and sell for 
$47.95 on cassette and $49.95 
on disk. Harold's Castle is a 
text-adventure game that helps 
teach reading comprehension 
and logical thinking for ages 10 
and up. It is an educational pro­
gram that can be used by the 
entire family. Harold's Castle re­
quires 32K and sells for $22.95 
on cassette and $24.95 on disk. 
Contact Educational Micro for 
more infonnation. 

Summer is just around the 
comer. For kids all over that 
means weeks of fun. exercise. 
and learning at summer camp 
are not far off. The American 
Camping Association (ACA) 
publishes an annual reference 
book for summer camps to help 
parents make the right decision 
In seeking out a summer camp 
for their children. The 1985 Par­
ent's Gulde to Accredited 
Camps has up-to-date infonna­
tion on more than 2,200 camps. 
Including many computer 
camps. You can order It by send­
ing a check or money order. call­
ing the toll-free order line, or 
picking It up at the ACA office in 
your area. Parent's Guide to Ac­
credited Camps sells for $8.95. 

Creative Technical Consult­
ants offers a host of educational 
computer programs that teach 
students of all ages everything 
from the alphabet to string vari­
ables. The company also sells 
programs that help teachers de­
sign activities for their students. 
Word Search Puzzles, for ex· 
ample. Is a utility program that 
creates word-search puzzles on 
a printer. The program hides up 
to 40 words in an array with 
other random letters through 
which students sort. It also 
prints out an answer key to 
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H ablas Pascal, C, Logo? Just as humans communi­
cate in many different languages, your CoCo is ca­

pable of dialects other than Basic, too. And the OS-9 
operating system promises to make it easier than ever to 
use those programming languages. 

In July, we'll provide overviews on the Pascal, C, and 
Logo programming languages. All three are gaining in 
popularity-Pascal and Logo in the classroom, and C in 
applications programming. Can they be better than Ba­
sic? Read next month's HOT CoCo to find out. 

If you organize data on your CoCo, you know that sorting 
is very important in manipulating that data. Next month, 
David Meredith explores several different sorting meth­
ods in "All Sorts Of Sorts". You can use his routines in 
your own programs. or use his advice in choosing your 
next database manager. 

Like the feel of a soldering iron? Jim Barbarello re­
turns in July with a new series. "The John-B System" 
is an interfacing project with an important angle. It can 
be used as a person-assistance system for disabled indi­
viduals, allowing them to control lights and electric ap­
pliances, compose text. or dial a phone. You can also 
adapt it for a home-security/control system. 

File EClit GOOClies Font Style 
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CoCo Max. Colorware's Macintosh emulator device, 

is turning heads. Does it live up to its hoopla? See for 
yourself next month as Scott Norman gives you his 
impressions and side-by-side screen-dump comparisons of 
CoCo Max and Macintosh displays.• 
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make grading easy. Word $24.95 on cassette and $29.95 of hardware. software. and lnfor- can load In the keystrokes and 
Search Puzzles requires 16K on disk. Contact Saguaro for matlon services. Plugging In pro- do it for you. And Simon can re-
and Extended Color Basic. It more information. vldes on-line examples of many member as many as 6,000 key-
sells for $10.95. Bill Cook. author of The Ad- private and public services. In- strokes. Simon Is produced by 

Creative Technical Consult- venture Generator plans to re- eluding CompuServe. The Derringer Software. makers of 
ants has also come up with a lease a new version of the Source, and Dialog's Knowledge Pro-Color-File and many other 
new way to demonstrate Its pro- program called The Adventure Index. The book sells for $11.95 programs for the Color Com-
grams to educators. The com- Builder. It will off er several Im- in bookstores and is also avail- puter. It costs $24.95 plus $3 for 
pany will send a video-tape provements over Its predeces- able directly from the Chilton shipping. 
catalog of its programs for a 30- sor. including multiple sessions, Book Company for an additional Vidtron, which created Edit-
day evaluation to teachers and the ability to reedit creations. $1. 7 5 for shipping. tron, has a new keyboard en-
school officials who send a re- scroll-protected split-screen out- hancer called Goldkeys. The 
quest for one on school letter- puts. and the capacity to create Ones to Watch software-based enhancer adds a 
head. Contact the company for adventures that use more mem- type-ahead feature, 10 user-de-
more information. ory. The source for The Adv en- Simon says, "Go ahead, make fined functions. and 10 prede-

ture Builder is Island Software. my day." Simon remembers fined functions to your 
The program comes on disk and every move you make on your computer. among several other 

Games and Diversions sells for $39.95 plus $3 for ship- keyboard in a Basic program. features. Goidkeys requires 64K 

CoCo Mu was the apple In ping. Write the company for When you are through, Simon and Extended Color Basic. It 

the eye of several onlookers and more Information. lets you store your keystrokes comes on cassette for $20 and 

buyers at the Rainbowfest in Ir- Computer Systems Distribu- on disk. The next time you want disk for $22 plus $2 for ship-

vine, CA, earlier this year. The tors has released ChessD. a to perform that routine. Simon ping. • 

graphics package from Color- challenging high-resolution 

ware appears to be all Its adver- chess game that offers special 

tlsements crack It up to be. Look moves, including castle. en pas- Island Software 

for a conclusive review of CoCo sant. and pawn promote. It also List of Manufacturers P.O. Box 1402 

Max In next month's Issue of has a built-In tournament timer, Oak Harbor. WA 98277 

HOT CoCo. CoCo Max requires a 32,000-move disk-opening Reader Service ,,... 562 

64K. and a joystick. mouse. or book, and several other features. 
ChessD Is manufactured by the Chilton Book Company Saguaro Software 

graphics tablet. The package 
same company that sells SOOS, Radnor, PA 19089 7331 East Beverly Drive 

sells for $69.95. 
SD Basic Compiler, and 800-345-1214 Tucson, AZ 85710 

Who shot J.R.? The Dallas 
SEdlt/Type: Word Process- Reader Service ,,... 555 602-623-3321 

Quest is a graphic-adventure 
Ing. It requires 64K and a disk Reader Service ,,... 563 

game Radio Shack has just re-
drive and sells for $49.95. Colorware Inc. 

leased that was written orig!- 78-03B Jamaica Ave. Scotch 
nally by Datasoft. The game has Woodhaven. NY 11421 3M Center 
moving graphics and offers 

Com~uting Aids 718-647-2864 St. Paul, MN 55144 
clues that you piece together to Reader Service ,,... 556 612-733-1110 
find a lost oil field. Radio Shack Some Interesting new devices Reader Service ,,... 564 
has released several new games and products hit the market this Computer Systems Distributors 
in recent weeks. Two of these on month. Syntel Is selling a mo- P.O. Box 9769 Syn tel 
Radio Shack store racks right dem for the Color Computer that Anaheim, CA 92802 530 Plyon Drive 
now are Desert Rider and runs at 300/1,200 baud, has an 714-772-1390 Raleigh, NC 27606 
FlightSlm I. The Dallas Quest originate-answer feature, a self Reader Service ,,... 557 919-828-4626 
requires 64K and sells for test. and includes a modular Reader Service ,,... 565 
$29.95. Desert Rider requires telephone cable. The modem Creative Technical Consultants 
32K and sells for $29.95. sells for $129.95. Contact Syntel 16-8 Sangre de Cristo Tandy Corp. 
FlightSlm I requires 32K and for more Information. P.O. Box 652 1400 One Tandy Center 
sells for $24.95. The Scotch division of 3M has Cedar Crest. NM 87008 Fort Worth. TX 76102 

Saguaro Software has a new an~1ounced a low-abrasive 5 Y.- Reader Service ,,... 558 Reader Service ,,... 566 
program that will send you to Inch disk-drive head-cleaning 

Derringer Software Inc. TCE Programs Inc. the Moon. Eagle is a lunarorbi- kit. The Scotch Disk Drive Head 
ter and lander whose thrusters Cleaning Kit contains one reusa- P.O. Box 5300 P.O. Box 2477 

and craft altitude you control ble cleaning disk and 10 pre- Florence, SC 29502-5300 Gaithersburg, MD 20879 

with joysticks. The program dis- measured packets of Scotch 803-665-5676 301-963-3848 

plays horizontal and vertical vel- cleaning solution. It sells for Reader Service ,,... 559 Reader Service ,,... 567 

oclties. acceleration values, $11.99. Educational Micro Inc. Vldtron 
vertical and horizontal distances Plugging In: The Microcom· 1926 Hollywood Blvd. 4418 East Chapman Ave. 
from target. and fuel consump- puterlst's Gulde to Telecom· Suite A620 Suite 284 
tion on the screen. In the ad- munications Is a new guide to Hollywood. FL 33020-4524 Orange, CA 92669 
vanced levels, you'll encounter the world of electronic commu- 305-920-2222, ext. 620 7 14-639-4070 
problems that cause dangerous nications. Author Sasha Lewis Reader Service ,,... 560 Reader Service ,,... 568 
approaches. Eagle requires 32K has created a reference work de-
and two joysticks. It sells for signed to help with the selection 

90 HOT CoCo June 1985 



by Terry Kepner and Linda Tiernan 

Statistical Data Compilation-Part II 

Last month we began a discussion of sta­
tistical data-compilation services and 

how to start one. which is not as hard as it 
might sound. This month we conclude our 
look at this kind of work-at-home business 
with instructions for running one. 

Tools of the Trade 
Data-compilation businesses don't require 

a great deal in the way of hardware. A Color 
Computer and a printer are a good start. And 
either cassette· or disk-based systems will 
work. Your CoCo's memory should be 32 or 
64K. preferably the latter. You can compile 
small surveys of a hundred or so responses 
in 16K (not including the memory required 
by your spreadsheet program). but for any­
thing complex you need a larger memory ca­
pacity. 

The disadvantage of cassette-based sys­
tems is that the software available for them 
often has fewer features. Some disk-based 
software lets you refer to data in spread· 
sheets stored on disk. allowing you to con­
catenate spreadsheets into a larger-than­
memory whole. This is useful for projects 
with thousands of questionnaire responses. 

You might want to consider the advantage 
of using OS-9 if you have a disk system. OS· 
9 gives you a larger selection of software with 
many helpful features: including the ability 
to print columns across several pages. which 
lets you tape sheets together for wide spread­
sheets. Another desirable feature is access to 
printer codes. You might want to enable 
compressed printer fonts or special control 
features. It's also handy to be able to alter 
paper margins and vary the spreadsheet's 
column width for printing. 

Look for the following spreadsheet fea­
tures: the ability to insert and delete extra 
columns and rows within a working format. 
count the number of celis in a column or row 
that contains data. and find a minimum or 
maximum amount in a range of cells. Olher 

features to consider include percentage cal­
culation (often possible by combining other 
commands). summing and averaging. and 
graphing capabilities-particularly those 
that work with a printer. 

Of prime importance for this application is 
a large number of columns and rows or the 
ability to refer to other spreadsheets for 
data-but these are hard to find. You will 
probably be using several spreadsheets for 
one analysis with a summary spreadsheet 
that takes all the subtotals and gives the final 
statistics. 

Setting Up a Project 
Begin a project by meeting with your 

clients. Try to be in on the planning session 
of a survey. You have a better idea of equip· 
ment limitations than your clients do and 
they know what questions they want an­
swered. Bear in mind that the more objective 
the questions are. the easier the answers will 
be for you to compile. 

There will be an interval of time between 
the completion of the final drafts of the ques­
tionnaire and the point when the responses 
are ready for compilation that does not in· 
volve you. Recommend a specific return date 
for the survey. That means saying August 15 
instead of "90 days from the receipt of this 
form . . .. " 

When you have the finished question· 
naires In hand. examine the responses for 
each question to see how well the multiple­
choice answers worked. For example. did 
ma:1y people write in their own response, 
such as "never heard of it," to any of the 
questions? If so, you might want to add that 
response as a category on your spreadsheet. 
Whenever responses indicate possible revi­
sions to your format. check with your clients 
to be sure you are providing what they want. 

Once you have reviewed the question­
naires and your format to be sure that they 
arc con&istc:nt. start typing in the data. This 

is tedious. but you'll soon get into a rhythm. 
When you reach the end of the pile. start the 
calculations. Use the spreadsheet to sum 
each column, count the number of respon­
dents, figure percentages and totals. and put 
all these figures in the appropriate places at 
the bottom. top. or sides of the spreadsheet. 
When this is done, print out the form and 
inspect the data and formulas. You might 
find errors on paper that you missed on the 
screen. such as a slash instead of a one or a 
summation that starts a few cells too low or 
continues a few cells too far. 

It is important that your spreadsheet equa­
tions are correct and that you have properly 
transcribed all the questionnaire data. Errors 
are unacceptable because they might alter 
the conclusion of an analysis. Someone's job 
or a corporation's budget could be ruined by 
a simple error of omission. 

Policy 
It is important to maintain discretion 

with a statistical data-compilation business. 
Data you receive from your customers often 
represent information collected in confi· 
dence. Never mention previous or current 
clients (without written consent) or reveal 
any of their data. even to prospective cus· 
tomers. Some clients might ask you to sign a 
nondisclosure agreement or a confidentiality 
paper. Most states don't consider these le­
gally binding. but it is the gesture that mat· 
ters. For a highly confidential job. a long­
term position. or one involving large 
amounts of money, your client might ask 
that you be bonded. a form of insurance that 
guarantees your reliability and integrity. If 
your prospective client foots the bill for bond· 
ing. you should accept it. Being bonded will 
open the door to other similar and possibly 
lucrative jobs. 

Part of maintaining confidentiality is turn­
ing over to clients all materials that contain 
their data. including disks and cassettes. An· 
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I le Reader Service card #536 

ATM-80 
DATA ACQUISITION & CDNTRDL SYSTEM 

FDR THE COLOR COMPUTER 

APPLICATIONS. 
•ENERGY MANAGEMENT• PROCESS CONTROL• SCIENTIFIC 
EXPERIMENTS • ROBOTICS • TECHNICAL EOUCATION 
• SECURITY SYSTEMS 

FEATURES: 
• 20us 8-BIT A-10-D CONVERTER • 32-CHANNEL ANALOG 
MULTIPLEXER • PROGRAMMABLE GAIN AMPLIFIER • PEAK 
DETECTOR AMPLIFIER •8·BIT D-TO·ACONVERTER • 4-BIT 1/0 
POfH (PROGRAMMABLE) • 2K RAM • CONlROL SOFlWARE 
IN ROM •USER'S MANUAL 

ASSEMBLED & TESlEO ... $184.95 
MANUAL . . . $ 15.00 

CLOCK/CAUMEM CARTRIDGE 

FEATURES: 
• COUNTS HOURS, MIN., SEC .. MONTH, DATE. DAY OF WEEK. 
YEAR, LEAP YEAR • PROGRAMMABLE INlERRUPT TIMER (5. 
5.0 AND 60 SECOND INTERVALS) • ROM BASEO CONlROL 
SOFTWARE •SK RAM SPACE •CLOCK BACKUP BAHERY 

ASSEMBLED & JESTED . S 89.95 
W/8K RAM S 119.95 

For more information. call or write to: 

CYBERTRON lECHNOLOGY 
3131 TIMMONS #723 
HOUSTON. lEXAS 77027 
{713) 840·1272 

for the 

TRS·80 
, ~color computer 

Color·80 
Page Writer 

:~~ 
EASY T 0 USE , LOW COST WORD t 
PROCESS I NG, WI TH 80 COLUMN .-. 
TEXT WINDOW. FOR CASSETTE { 

~~~~.,:;:";;'."'.BAS•~.::::;~ I 
•;::::.:·:·:·:·.·=·:·-.:.::~;(.z .;·:·::~::~::.:·:;:::::!:~:::~:·:·:·:·:•:· ~:::· :·:·:·:·::::::::::::::.;·:::::::~:~: 

Color-80 1
' 

B~P~:c~:;~h~~ \l 
NEW LOW COST WAY FOR COCO ·> 

USERS TO JOIN THE 'CALC CLUB( 
15 X 10 ROWS/COLUl1NS. ;~, 
CASSETTE COLOR BASIC ? 

$18.95 'i= 

• .• ' ,•.•, ·:-.·.•.•,1.•.·. · -····-·.·-·.• .·.·.·.~ ...... ·.--·.·-:.:- . -.·:·:·:·.··:-:-: · :~:~1'.•:·::::::::-: · :·~·:::: 

CHECK/MONEY ORDER + $2.00 SHIPPING 
N.Y. RES. ADD SALES TAX 

9'"9iallll~llll1i .. !l .. soFTW ARE 
P.O. BOX 326 

CAMBRIA HTS.N.Y.11411 
Circle Reader Service card #30 
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Circle Reader Service card #131 

[ii Iii [jj Ii] Iii Ii] Ii] ljl Ii] lil Ii] lil jj) 

! CONVERT YOUR ANALOG = 
19 WORLD TO DIGITAL 

! ANALOG TO DIGITAL Ii] 
~ CONVERTERS FOR COLOR ! 
l!!J 1 OR 2 COMPUTERS l!!J 

Ii] - CCAO·B - ljl 
Ii] FEATURES Ii] 
Ii] • MENU DRIVEN SOFTWARE 'i) 

• 12 BIT RESOLUTION l!!! 
Ii] • 16 INPUT CHANNELS Iii 
T • ON-BOARD USER ljl 
l!!I AM PL\ Fl ERS l!!I 
~ • 3 TTL ALARM LINES Iii 
ljl • DISK OR TAPE SOFTWARE "i1 
l!!I INCLUDED 1!!!1 
Ii] ORDER ii 
ii1 CCAD·B & DISKETTE $1 99.00 'i"' 
l!!I CCAD-B&TAPE $19000 1!!!1 

Ii] - A0-8 - Ii] 
! F;A~UB~E~ESOLUTION i[i) 
l!!!I • 8 INPUT CHANNELS ~ 
Ii] • OPTIONAL MENU DRIVEN Ii] 
Ii] SOFTWARE iii 

ORDER : .:. 
ii AD-8 HARDWARE $69.95 Ii] 
Fii1 AD-8 TAPE 7.95 r-1 
: AD-8 DISKETTE 9 95 ~ 
l!!I Ii] 
[ii TH I N C _,.,,,.,..._. Ii] 
iJ TECHNICAL HARDWARE, INC. Ii] 
!ii P 0 BOX 3609 Ii] 
Ii] FULLERTON. CA 92634 Iii 
Iii 1!1111 llHil Iii Iii Iii Iii lil Iii Iii lil 

ATTENTION 

Foreign Computer Stores/ 

Magazine Dealers 

You have a large technical au­
dience that speaks English and is 
in need of the kind of micro­
computer information that CW I 
Peterborough provides. 

Provide your audience with the 
magazine they need and make 
money at the same time. For de­
tails on selling 80 MICRO, 
inCider, HOT CoCo, and RUN 
contact: 

SANDRA JOSEPH 
WORLD WIDE MEDIA 

386 PARK AVE., SOUTH 
NEW YORK, NY 10016 
PHONE (212) 686-1520 

TELEX-620430 

~~coco for Hire 

other option for magnetic media is bulk eras­
ing, which requires a relatively inexpensive 
tool called a bulk eraser that is designed to 
wipe your disks and cassettes clean of data. 
If you give your data-storage materials to 
your clients, you might want to consider us­
ing an encoding program to prevent anyone 
else from using the data and spreadsheet 
templates you develop. This also ensures 
that your clients will return to you if they 
want to reexamine the data. 

Billing is another area of a statistical-com­
pilation service for which you must set and 
strictly adhere to a policy. Be stern with your­
self and your clients. If you charge for an 
hour, be sure that you have done an hour's 
work. Itemize your bills: Show your cus­
tomers that you worked for x amount of 
hours analyzing format, y amount of hours 
setting up format, z amount of hours input­
ting data, w amount of hours printing, and 
so on. This detail gives your customers a 
clear understanding of the service you pro­
vide for their money. 

Remember not to step out of your role as 
an intermediary. Most people dislike statisi­
cal work. If you offer to do too much of the 
groundwork, you might find yourself in 
charge of the project. If a customer wonders 
why you can 't add three more questions to a 
questionnaire that has already been printed, 
spell out the reason or find a way to add the 
questions for an extra charge. Don't waste 
time on side issues and extra work. The big­
gest pitfall in statistical compilation is taking 
on more than you can manage. For a survey, 
put in a bid for making all the questions ob­
jective with multiple-choice answers. Advise 
your clients to leave one question or section 
where respondents can address things the 
questionnaire neglects. 

When you compile a survey, do the sums, 
averages, displays, and whatever else your 
customer asks for, but don't write a sum­
mary paragraph or conclusion. The wording 
of the conclusion of a statistical analysis 
often determines its interpretation. Your 
clients will want to do this themselves. But it 
is important at the outset for you to know 
what your clients are looking for so that you 
don't spend several hours working on insig­
nificant side issues.• 

Address correspondence to Terry Kepner, 
P.O. Box 481, Peterborough. NH 03458. Terry 
Kepner is a free-lance writer and programmer. 
He also writes monthly columns for 80 Micro 
and Portable 100 magazines. He has been 
writing about computers since 1979. Linda 
Tiernan is a librarian with a master's degree 
in bio-medical research. She has worked with 
computers since 1980. 



Why do more CoCo owners 

choose ;REAL TALKER'? 
Sure it's priced right, but there's more ... 

Thousands of 'Real Talker' owners know 'Real Talker' beats ALL 
other Coco voice synthesizers in ease of use and flexibility . And, 
NO other Coco talker has a clearer, more intelligible voice. 
That's quite a lot of advantage when you consider Real Talker's 
unbeatable price. Yet, Real Ta lker has some important features 
that you simply will not find in other Coco talkers: 

'SAY' command - You' ll have your 
computer talk ing br illiantly in just 
minutes thanks to this powerful 
new command. Type SAY 
"ANYTHING YOU WANT" and 
your words are instantly spoken. 
It's. that simple. Think how easy 
thi s makes creating speaking Basic 
programs. Adding speech to your 
exi sting programs is a snap too. 

'Real Ta Iker' is compatible with any 16K, 32K, 64K Extended or 
non-extended Color Computer. It works with any cassette or 
disk system and comes complete and ready to talk through your 
T.V. or monitor speaker. Price includes the 'Real Talker' elec­
tronic voice synthesizer in a ROM pack, software on cassette 
(may be transferred to disk), and user manual. 

NOW INCL UDE D WITH 
'REAL TALKER' ...... .. 

1. 'DR. TALK-This interactive "Eliza" 
type psychoanalyst program will 
discuss your innermost problems 
at length. 

2. 1' ALKING BATTLESHIP'-lt's you 
vs. the computer in this speaking 
version of the classic game. 

'REA.L TALK• 
"~".!~"'" "'°'', 3. 'TALKING BLACKJACK'- Play for 

,.,,.,,u~ big stakes against a rather talkative 
casino dealer. 

• • ONLY 

'CONVERT' - This is a truly power­
ful command for the basic pro­
gramer. CONVERT automatically 
transforms a machine language 
dependent speaking program i nto 
a stand-alone Basic prog ram_ In 
other words, you can effortlessly 
w rite speaking Basic programs that 
do not requ ire a machine language 
translator in memory. Thi' is a uni­
que feature of 'Real Talker'. No 
o ther voice synthesizer gives you 
anything even remotely ap­
proaching this type of capability -
even synthesizers costing con­
siderably more. 

'Real Talker' is a full-featured electronic voice syn­
thesizer unit built into a compact cartridge case. You 

simply plug it into the side of your computer. 
$5995 

Other features include software controlled pitch, unlimited 
vocabulary text-to-speech, and even a program that will recite 
any ASCII file (such as from Telewriter-64 & other word pro­
cessors). You also get Colorware's unique full-screen phoneme 
editor program that let's you experiment with and modify speech 
at it's most fundimental level. 

'REAL TALKER-1' (for the original Color Computer) .... ......... .. $59.95 

'REAL TALKER-2' (for the Color Computer-2) .. ...... .. .. .............. $64.95 

'Y - BRANCHING CABLE' For disk systems. If you have a disk 
system but do not have a Radio Shack Multi-Slot unit, this 
economical cable will allow to connect and use your 
Real Talker and Disk system together ...... ............ ........ .. .. ... .. ... 27.95 

CALL TOLL FREE (800) 221-0916 

TALK~ ~ffi\[Q) 
If you have a 'Real Talker', do not deprive yourself 
of this absolutely incredible machine-language 
Talking Head simulation program. While other 
talking head simulations use a minimal cartoon­
like face, TALKHEAD uses high resolution, full­
screen, digitized images of an actual person's face 
to create a life-like animated effect. 

• .. 

SOFTWARE FOR THE 'REAl TAlKER 

T ALKHEAD can be easily commanded in Basic to 
appear on screen and say anything you want. 
Available on cassette or disk for only $19.95, 
T ALKHEAD requires 64K and a Colorware 'Real 
Talker'. 

ONLY$19.95 
ACTUAL UNRfTOUCHED PHOTO 

. * * * ORDERING INFORMATION * * * 
ADD S2.00 PER ORDER FOR SHIPPING & HANDLING . l•l C.O.D.'S: ADD SJ.DO EXTRA. 
SHIPPING & HANDLING FOR CANADA IS $4 .00 
WE ACCEPT VISA, MASTER CARD, M.0 . 'S, CHECKS. 
N. V. RESIDENTS MUST ADD SA LEST AX. 



This is one of those rare 
programs that will captivate 
everyone in your family .. .. 
No one can see Coco Max 
and not want to try it! 

\\'e are all witnessing an exciting revolu­
tion in microcomputers: a radically new 
kind oi computer and software that 
opens a whole new world of creative 
power to computer users. 

It was inevitable that this exciting ap­
proach would be brought to the CoCo. 
With this in mind, Colorware chose to 
go all out and maximize this new con­
cept for the color computer. That meant 
designing not 1ust software but hardware 
too. It meant thousands of hours of pure 
machine language programming. Rarely 
has this much effort been applied to one 
product for the Color Computer. 

UNMATCHED CAPABILITY ... 

Because we took the maximum approach: 
highly optimized machine code combin­
ed with hardware, CoCo Max trulv 
stands above the rest as the ultim,ate 
creative tool for the Color Computer. It's 
unrivaled performance lets you create 
with more brilliance and more speed 
than any similar system - much more 
than you ever imagined possible And. 
you can do it in black & white or color. 

All the sophisticated power of the bigger 
systems is there: Icons, Pull-Down Menus, 
iull Graphic Editing, Font Styles, and all 
kinds of handy tools and shortcuts. 

Plug your joystick, mouse or touch pad 
into CoCo Max's Hi-Res Input Unit. Then 
use a delightfully simple Point-and-Click 
method to get any of CoCo Max's power­
ful graphic tools. It has them all: 

You can Brush, Sprrly or Fill with an\' Col­
or, Shading or Pa/tern. Use Rubber Band 
Lines and Shapes (s11uare, rectangle. cir­
cle, elipse, etc.I to create periect illustrid­
tions with speed and ease. There's a PC'n­
cil, an Eraser and even a selection or 
Caligraphy Brushes. And. a~ 1·ou can see. 
CoCo Max can do a lot with text. 
All oi the newest special errecls are 
there: Trace Edges, Flip, Invert, Brush Mir­
rors, etc. And all oi the l'erl' latest super­
capabilities like: Undo, which 
automaticalil' reverses l'OUr n11'1Jke~. ancl 
Fat Bits which zooms 1 ou wa1· in on am 
part or vour subject to allm1 dot-ror-dot 
precision. 

New 
Open 
( llJ~\~ 
SOl'l~ . . . 
JU'lH'lf 
Prinl Dref\ 
Print flnlll 

s1 le 

THE BIG PICTURE 

The large image box in the middle oi the 
CoCo Max screen is actualll' onll' a win­
dow on an even larger image U~e the 
Point -and Click "Hand" to eiiortlessly 
move your window over any portion or 
the larger image. You have a working 
area of up to 3-~'2 times the area or the 
window itself. 

FLEXIBLE PRINTING ... 

CoCo Max gives you many ways to print. 
Fill a whole page with your image or 
condense two full CoCo screens to less 
than Y. page for a finely detailed copy. 
"Dump" your CoCo Max screen full size 
or shrink it to Vs page size. 



FREEDOM TO CREATE ... 

Anyone who wants to create anything at 
all on their CoCo screen or printer will 
certainly be very glad to meet CoCo 
Max. Coco Max's friendly yet 
sophisticated graphic and text 
capabilities lei you almost inslantly pro­
duce illustrations, diagrams, charts, 

graphs, and compuler art - ior serious 
use or just ior creative iun. 

AN ABSOLUTE GUARANTEE 

Co Co ,\la~ i' a harci11 are so1111·are s1·s1e111 
lhal no soilware-onll' Sl'Slem can 
111,11th. Get CoCo ,\\a\ and ,ee 1·our 
CoCo penorm as ii never cou ld before. 
Ir 1ou don'! agree !hat CoCo .\\a\ i~ the 
ulti111a1e crea1i1·e 1001 ror lhe Color Co111-
puter. 'i111pl1 return it 1rithin 20 dan ior 
,1 rull. courleous relu11d rro111 Colomare. 

THE HARDWARE ... 

Thi'i is 1he ke~ ' 10 CoCo ,\\a\\ un111a1ch­
ed perrormance. Did you knoll' the nor­
mal jovslick input buill inlo 1he Color 
Compuler onl\' allows access to .J,096 (64 
x 6.JJ points on the CoCo screenl Yel. the 
Color Computer's high resolution screen 

has 49, 152 (256 x 192) pixels. This means 
!hat a joystick, mouse or even a touch 
pad can, at best, only access about one 
1en1h oi the pixels on the CoCo screen. 

Most graphic programs ignore this hard­
ware limitation of the Color Computer 
and give you only low-res control. 
Others attempt to overcome I he Ii mi la-

tion by using software schemes such as 
sliding windows. Although clever, these 
schemes yield sluggish and awkward 
results. Only CoCo Max does it the righ1 
way. The CoCo Max Hi-Res Input Unit 
plugs into your ROM slot and adds an 
enlirely new joystick inpul to your com­
puler - a precision one with a 49,152 
point resolution to match the CoCo 
screen exactly. 
Plug your same joystick, mouse or touch 

pad into this new input and you have a 
whole new kind oi conlrol. The dii­
lerence is remarkable. 

A DIGITIZER OPTION ... 

We sludied all the video digitizers 
available and picked the best ot them to 
link with CoCo Max. The DS-69 irom 
Micro Works was our choice. This op­
tional device lets you capture the image 
trom any video source (video recorder, 
camera, e!c.) on your Color Computer. 

You may then use CoCo Max's graphic 
magic on it. The DS-69 is available as an 
option from Colorware from $149.95 
complete with its own software on disk 
or tape. Using the DS-69 with a disk re­
quires an RS multi-pak adaptor. 

COCO MAX REQUIREMENTS 

The Coco Max System includes the Hi­
Res Input Unit, soitware on disk or 
cassette (please specify) and user manual. 
It will work on any 64K Extended or non-

extended Color Computer. You'll need a 
Radio Shack or equivalent joystick. 
mouse or touch pad. Disk systems re­
quire a Mull1-Slo1 lnlertace or Y 
Branching Cable. 

THE COMPLETE COCO MAX SYSTEM, 
with software on DISK... . .$69.95 

wrth soitware on CASSETTE (Available 
Mar '85) ... . ... . .. . ......... .. . .. $69.95 

Y·BRANCHING CABLE-If you have a disk 
system but do not have a Multi-Slot In­
terlace, use this economical 40-pin, 1 
male, 2 iemale cable to connect the 
CoCo Max Hi-Res input unil and your 
disk controller to your CoCo .... . $17.95 

(coLORWARE 

TOLL FREE ORDER UNE: 
(800) 221-0916 

Colorware Inc. 
78-038 Jamaica Ave. 
Woodhaven, NY 11421 
(718) 647-2864 

ORDERING INFORMATION 
ADD SJ.00 PER ORDER FOR SHIPPING AND HANDLING. 
C.0.D.'S ADD SJ.00 EXTRA 
SHIPPING AND HANDLING FOR CANADA IS 55.00 
WE ACCEPT VISA, MAHER CARD, M.0.'S, CHECKS. 
N .Y. RESIDENTS MUST ADD SALES TAX. 



by Jeff DeTray, Publisher 

All About You 

We're constantly surveying you. the HOT CoCo reader, to find out what you think of our magazine. Your 
opinions on content. readability, and appearance are important. At the same time, we've gathered consid­

erable information concerning the hardware you own and your favorite applications. In the process. we've also 
learned a great deal about you as people. This month, I'd like to share some of our llndings with you. 

The "Average Reader" 
HOT CoCo readers are anything but average, if that word is taken to mean unexceptional or mediocre. Perhaps 

the term I want is "composite". We can create a composite sketch of a typical HOT CoCo reader by combining the 
various bits of demographic information we have collected. Let's take a close look at this nonexistant Composite 
CoCo Fan, ( or CCF for short). While it's highly unlikely that you fit the CCF profile exactly, it can still be fun to 
discover where you do and don't match the averages. 

How old are you? Our CCF is 32 years old, but remember. that's only an average. The actual spread of ages is 
quite wide, from grade school students to retirees. While 39 percent of our readers are over the age of 35, the under-
25 crowd hangs right in there with 31 percent. I'm starting to feel old. In summary: 

25 and under 31 % 
26-35 30% 
over 35 39% 

The effects of such a broad range of ages can be seen in the two most popular occupations of HOT CoCo readers. 
The CCF is either a student or is pursuing a technical or engineering career. General business and government 
jobs are also high on the list. More than 75 percent of you fall into one of these four occupational categories. Even 
so. occupations still run the gamut. from farmers to factory workers to doctors to sales reps. People of all sorts are 
using Color Computers. Nobody mentioned publishing-does that mean I don't match the prol1le? 

The CCF is a college man. A whopping 56 percent of you have attended college. That's especially impressive 
considering the many readers still in grade school and high school. All that education must be doing some good. 
as the income of the average HOT CoCo household stands at $32,400! 

The "Average" Color Computer 
This is a tough one to pin down, because it's changing so rapidly. What's exceptional today will be the norm 

tomorrow. For instance, as Mike points out in this month's Digressions. 64K is rapidly giving way to 128K as the 
standard memory capacity for home computers. Indeed. almost 70 percent of you already own 64K Color Com­
puters, so there's no place to go but upwards to 128K. The 16K crowd still comprises a healthy 23 percent of our 
readers. so rest assured there will still be plenty of 16K goodies in HOT CoCo. Extended Basic or Disk Basic can 
now be found in more than 90 percent of your machines. 

Disk drive ownership is rapidly approaching 50 percent, and many of you without disks have plans to purchase 
one. Printers are even more popular-over 60 percent of you own at least one. Most of you without a printer have 
plans to acquire one by year's end. Modems are growing fast in popularity. as interest grows in communicating 
with electronic information services and computer bulletin boards. Look for modem usage among Color Computer 
owners to double this year. 

What's the most popular Coco peripheral of all? No contest. It's joysticks, by a wide margin. with an 85 percent 
ownership. And you say you never play games! 

'Til Next Month 
Let me hear from you, okay? How do you like the new look of HOT CoCo? What about the pull-out program 

listings in the center of the magazine? Do you like Scott Norman's new column, The Computer Room? Or Assembly 
101 by the Perottis, father and son? Don 'tsit on your hands-write to us, or drop a note on CompuServe 70310.676. 

Have a good month, and don't forget to tell advertisers. "I saw it in HOT CoCo!" • 
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Model 100 8K S 339 
Model 100 24K $510 

DMP120 $385 

Color Computer II 
w/16K Ext. Basic $135 
w/64K Ext. Basic $179 

Color Computer Disk Drive 
Drive 0 S 289 Drive 1 S 220 

. •• .. : ,-;, ... \" ~·. 
' " ' .' :\ .... .. 11\"', , • ;.··,·:: . 

Tandy 1000 s 999 
Tandy 1200 S 2595 

DWP210 $489 
DWP510 $1295 

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 
COMPUTERS ETC. Colorpede 29.95 
Model 4 Portable 970 Radio Shock Drive Controller 119 Juniors Revenge 28.95 
Model 4 970 Radio Shock Ext. Basic Kit 39.95 Pac Attack 24.95 
Model 1000 999 PBH Ser/Par Conv. 69 Block Head 26.95 
Model 1200 2595 64K Upgrade Kit 49 Lunar Rover Patrol 24.95 
Model 2000 2 Drive 2299 Radio Shock Deluxe Keyboard35.95 Lancer 24.95 
MODEMS HJL Keyboard 79.95 Typing Tutor 23.95 
Hayes Smartmodem II 215 Radio Shock CCR·81 Recorder 52 Gologon 24.95 
Radio Shock AC-3 125 Radio Shock Del. Joystick (eoch)35.95 Scott Adams Adventures 19.95 
Radio Shock DC Modem I 89 Radio Shock Joysticks (pair) 22 Seo Dragon 34.95 
Radio Shock DC Modem II 160 Video Plus (monitor adopter) 24.95 Colorcome 49.95 
Radio Shock DC Modem 2212 315 Video Plus llC 39.95 T elewriter 64 49.95 

PRINTERS Amdek Color 300 265 Deft Pascal (disk) 79.95 
Radio Shock TRP100 229 Amdek Video 300 Green 145 Elite-Cole 59.95 

Radio Shock DMP105 160 Amdek Video 300 Amber 159 VIP Writer (tape & disk) 69.95 

Radio Shock DMP110 305 
Toxon Color 220 Monitor 245 VIP Cole (tape & disk) 69.95 

Radio Shock DMP430 660 
T axon 115 Green 125 VIP Terminal (tape & disk) 49.95 

Radio Shock CGP220 Ink Jet 545 
Toxon 116 Amber 129 VIP Database (disk) 59.95 

Silver Reed EXP500 D.W. 430 
Radio Shock VM-2 139 VIP Integrated Library (disk) 149.95 

Star Gemini 1 OX 289 SOFTWARE (Tope Version) Grophicom (disk) 29.95 

Star Gemini Powertype 345 The Sailor Mon 29.95 
Panasonic P1091 315 The King 26.95 Order any 2 software pieces listed 

C. ltoh Prowriter 8510 320 Buzzard Bait 27.95 and toke 10% off their listed price. 

Okidoto and Epson CALL Worlds of Fl ight 29.95 All Radio Shock software 10% off list. 
Send for complete list. 

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

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE 

[Z] II II) 
TRS -80 is a reg is lered lrademark of Tandy Corp. 

P.O. Box 1094 
480 King Street 
Littleton, MA 01460 SINCE 1973 
IN MASSACHUSETTS CALL 16171 486-3193 



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 sall 
through lengthy llstlngs ... wlth 
maximum speed; minimum errors. 

At $79.95, the HJL-57 ls reason­
ably priced, but you can find 
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 rlgldlzed 
aluminum baseplate for solid, 
no-flex mounting. Switch contacts 
are rated for 100 mllllon cycles 
minimum, and covered by a splll­
proof membrane. 

Compare Performance. 
Offering more than full-travel, 
bounce-proof keyswltches, the 
HJL-57 has RFl/EMI shielding that 
eliminates Irritating noise on 
displays; and four user-definable 
function keys (one latchable), 
specially-positioned to avoid 
Inadvertent actuation. 

Free Function Key Program 
Your HJL-57 kit Includes usage 
Instructions and decimal codes 
produced by the function keys, 
plus a free sample program 
that defines the function 
keys as follows: F1 = Screen 
dump to printer. F2 =Repeat 
key(latchlng). F3 = Lower case 
upper case flip (If you have 
lower case capablllty). F4 = 
Control key; subtracts 64 from 
the ASCII value of any key 
pressed. Runs on disc or tape; 
extended or standard Basic. 

Compare lnstallatlon. 
Carefully engineered for easy 
Installation, the HJL-57 requires 
no soldering, drill Ing or glulng. 
Slmply plug It In and drop It 
right on the original Coco 
mounting posts. Kit Includes a 

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 
$2.00 for shipping ($3.50 for Canada). New York state residents add 7 % sales tax. 
Dealer Inquiries Invited. 
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new bezel for a totally finished 
conversion. 

Compare Warranties. 
The HJL-57 ls bullt 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 wlll agree ... The HJL-57 ls 
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 
for either the orlglnal Color 
Computer(sold prior to October, 
1982) or the F-verslon and TDP-100 
(Introduced In October, 1982), 
and the new 64K Coco. ,...iow also 
avallable for Coco 2. 

call Tall Free 
1 ·800-828-6968 

In NewYorti 1-800-482·4891 

PRODUCTS 
Div. ofTouchstone Technology Inc. 
955 Buffalo Road • P.O. Box 24954 

Rochester, New York 14624 

Telephone: (716) 235-8358 
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