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MORE THAN JUST ANOTHER PRETTY FACE. 
Says who? Says ANSI. 
Specifically, subcommittee X3B8 of the American 

NGtionol Standards Institute (ANSI) says so. The fact 
is all Elephant™ Floppies meet or exceed the specs 
required to meet or exceed all their standards. 

But just who is "subcommittee X3B8" to issue such 
pronouncements? 

They're a group of people representing a large, 
well-balanced cross section of disciplines-from 
academia, government agencies, and the computer 
industry. People from places like IBM, Hewlett-Packard, 
3M, Lawrence Livermore Labs, The U.S. Department 
of Defense, Honeywell and The Association of Com­
puter Programmers and Analysts. In short, it's a bunch 
of high-caliber nitpickers whose mission, it seems, in 
order to make better disks for consumers, is also to 

make life miserable for everyone in the disk-making 
business. 

How? By gathering together periodically (o ften, 
one suspects, under the fu ll moon) to concoct more 
and more rules to increase the quality of Flexible 
disks. Their most recent rule book runs over 20 single­
spaced pages-listing, and insisting upon-hundreds 
upon hundreds of standards a disk must meet in 
order to be blessed by ANSI. (And thereby be taken 
seriously by people who take disks seriously.) 

In fact, if you'd like a copy of this formidable docu­
ment, for free, just let us know and we'l l send you 
one. Because once you know what it takes to make 
an Elephant for ANSI . . . 

We think you'll wont us to make some Elephants 
for you. 

ELEPHANT.· HEAVY DUTY DISKS. 
For a free poster-size portrait of our powerful pachyderm, please write us. 

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 



WORDPRO PLUS. IN A CIASS BY ITSELF. 
When choosing a Word Processor for your Commodore'" computer. there's 
no reason to settle for anything but the best - in a word . .. Word Pro'" . 

With over 30,000 happy clients churning out letters and documents all over 
the world , the Word Pro Plus' " Series is unquestionably the #1 selling soft­
ware package on Commodore computers! So when you choose Word Pro, 
you know you're investing in a trial-tested program that's a real winner. And 
Word Pro is NOW avai lable for your Commodore 64 '" computer- at prices 
start ing as low as $89.95. 

Designed for the user who has no computer or word processing experience 
whatsoever, WordPro Plus brings a new dimension to the term "user­
fr iendly." More than j ust easy to use, WordPro will turn your Commodore 
computer into a sophisticated time saving word processing tool - loaded 
with the same inventory of features found in systems costing much. much 
more. 

Our nationwide team of over 600 Professional Software/ Commodore com­
puter dealers will help you choose the Word Pro Plus system that is best for 
your needs. Our full-service dealers have been set up to provide strong 
customer support. In addition to helping you choose the right system. many 
Professional Software dealers also offer Word Pro Plus tra ining and system 
installation . 

Professional Software offers a complete spectrum of Word Pro word process­
ing software for Commodore computers ra nging from the Commodore 64 to 
the more business oriented 8000/9000 series computers. And WordPro 4 
Plus and 5 Plus also interact with our database management systems includ­
ing lnfoPro and The Administrator. So whatever your Word Processing 
needs, there's a WordPro system that's right for you . 

WordPro'" and WordPro Plus'" are trademarks of Professional Software Inc. 

The WordPro Plus Series was designed and written by Steve Punter of Pro Micro Software Ltd . 

Commodore'" and the Commodore 64' " are trademarks of Commodore Electronics . Inc. 
Dealer inquiries invited . 

Invest in the best . . 
Word Pro Plus. In a class by itself. 
Call us today for the name of the WordPro Plus dealer nearest you. 

Professional Software Inc. 
51 Fremont Street 
Needham, MA 02194 

{617) 444-5224 
Telex: 951579 



SPINNAKER'S LINE OF 
EARLY LEARNING GAMES 

ISGROWING 
AS FAST AS DIR 

CHILD'S MIND. 
Watching your kids grow up is a lot of fun. But 

making sure their minds grow as fast as their 
bodies is even more rewarding. That's where we 
can help. With a growing line of Early Learning 
Programs that are not only lots of fun to play. but 
also educational. 

Some of the games you see on these two pages 
help exercise your child's creativity. Others help 
improve vocabulary and spelling skills. While others 

improve your child's writing and reading abilities. 
And all of them help your child understand how to 
use the computer: 

So if you're looking for computer programs that 
do more thanjust "babysit" for your kids. read on. 
You'll find that our Early Learning Programs are not 
only compatible with Apple. Atari. IBM and 
Commodore 64™ computers. but also with kids 
who like to have fun. 

HEY DIDDLE DIDDLE™ Poetry in motion. Ages 3to10. 

Kids love rhymes. 
And since HEY DIDDLE 

DI DOLE features 30 classic 
rhymes with full color 
graphics and the neatest 
computer music you 've ever 
heard. it makes rhyme games 

more fun than ever before. 
Plus. it makes it fun for kids to read. helps them 

understand how words and rhymes create poetry 
and lets them take fragmented thoughts and 
rearrange them to form coherent verse. 

Apple. IBM and Atari are rf9isterl!d trademarks of Apple Computer. Inc.. International Business Machines Corp. and Atari. Inc. respectively. 
Commodore 64 is a trademark of Commodore Electronics Umited. 
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The story of STORY MACHINE~M Ages S to 9. 

STORY MACHINE is 
like a storybook come 
to life. Using the key­
board. your children 
write their own fun 
little stories. The 
computer then 
takes what they've 
written and animates their 
story on the screen. com-

KINDERCOMP~M Numbers, shapes, letters, words and 
drawings make fun. Ages 3 to 8. 

KINDERCOMP is ful rewards. as the 
a game that allows screen comes to 
very young children life when correct 
to start learning on answers are 
the computer. It's a given. 
collection of learning As a parent. 
exercises that ask you can enjoy 
your children to match the fact that 
shapes and letters. write their your children are having 
names. draw pictures. or fill in fun while improving their 
missing numbers. And KINDER- reading readiness and 
COMP will delight kids with color- counting skills. 

plete with full color 
graphics and sound. 

STORY MACHINE 
helps your children 
learn to write correctly, 
become familiar with 
the keyboard. and lets 

them have fun exercising 
their creativity at the same time. 

FACEMAKER™ makes faces fun. Ages 4 to 12. 

FACEMAKER lets chil­
dren create their own 
funny faces on the 
screen. Once a face is 
completed. your 
children will giggle 
with delight as they 
make it do all kinds 
of neat things: wink. smile. 
wiggle its ears. or whatever 
their imagination desires. 

S'PIYIYAK/R TM 

We make learning fun. 

Plus. FACEMAKER helps 
children become com­
fortable with computer 
fundamentals such as: 
menus. cursors. the 
return key, the space bar. 
simple programs. and 
graphics. FACEMAKER 

won't make parents frown because 
their children will have fun making 
friends with the computer. 

© 1983. Spinnaker Software Corp. All rights reserved. 
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EDITOR'S NOTES 

A s many of yo u are aware 
by now, we have become 

the eleventh op rating division 
of ABC Publishing. What it 
mea ns initially is that we'll have 
availab le resources and support 
that we've never enjoyed before 
as an independent company. Tn 
addition to the general strengths 
that our alliance with ABC pro­
vides, we'll have sen ior manage­
ment ex pertise and killed busi­
ness support of a type that we've 
never had ava ilable. We're all 
quite pleased with this mutual 
blending of the s tyle and 
strengths of two healthy com­
panies, one old, one young, but 
both very much committed to 
the fu ture of our indus try. 

Bes t of a ll , COMPUTE! Publi­
cation will continue to operate 
as a separa te d ivision, wit hout 
internal changes, and from 
exactly the same perspective of 
superior quality and leadership 
in per ona l, consumer pub­
lishing. l even expect to find 
more time for p lanni ng, re­
search, and new product direc­
tion and development. 

It seems appropriate, on the 
occasion of this announcement, 
to recount the current growth of 
COMPUTE! Publications. Our 
COMPUTE! Books Division wi ll 
have over 16 titles in print by the 
end of July; COMPUTE!'s First 
Book of VIC is currently in its 
sixth printing. COMPUTE!'s 
Cnzette for Commodore VlC-20 
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and 64 computers is premiering 
thi s month with an initial press 
run of 175,000 copies. An in­
cred ible feat given that COM ­
PUTE! broke 100,000 in October 
of la s t yea r. Finally, our flagship, 
COMPUTE! Magazine, has 
achieved the signifi ca nt 300,000 
barrier . Our press run for this 
issue is 315,000 . eed 1 add, 
"and growing ... "? 

The latest rou nd of price 
cutting has reached a leve l 
defying the most aggressive pre­
dictions. Prices have dropped so 
fast that Texas instruments was 
caught whi le delay ing the 
planned introduction of the TI-
99/2. By the time the /2 series 
was schedu led to be introduced 
at $99, market moves had 
broug ht the price of the /4 down 
to $99. The Atari 1200, recently 
announced at the $1000 level, has 
rapidly dropped to the $600-700 
range; the 400 i now below 5150. 
And the n there's Commodore, 
w ith the VIC-20 below $90 in 
many areas, and the 64 at $399, 
or $299, if you're able to take 
advantage of the trade-in offer 
(where you trade in your old 
computer or video game com­
puter and receive a $100 rebate) . 

What's in the wind at Com­
modore? We've heard rumors of 
pending change with the new 
President of orth American 
Operations bringing in selected 
new key personnel. We've also 

heard that some exist ing, previ­
ously key personnel are looking 
around for oth r opportunities 
in the industry. Is another fa­
mo us Commodore shake-up on 
the way? Stay tuned, we' ll try to 
keep yo u posted . 

In another vein, the ac­
knowledgment that software is a 
critical fac tor in the marketplace 
eems to be ga ining strength on 

all manufacturers' s trategy plan­
ning calendars. TI eems to be 
maki ng progress with their 
licensing progra m for in-house 
sa l f o ut-of-hou e developed 
programs. Commodore ha · 
establi shed a new divi sion to 
develop and promo te the sa le of 
Commodore softwa re. And 
through it all, both estab li shed 
and new ly form ed so ftware 
houses a re pursuing the growth 
of the industry. 

ex t mo nth : A superior 
· pecia l theme issue, our third on 
Gaines. 
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AN INFORMATION MANAGEMENT SYSTEM 
FOR YOUR COMMODORE COMPUTER 

lnfoPro is a menu driven and interactive "informat ion management " 
system for the Commodore 8032 computer. InfoPro uses "friendly" 
sc reen prompts that "guide" you from fu nction to functi on. This 
makes InfoPro unusually easy to lea rn and just as easy to operate. 

For Mailing List appl ications lnfoPro can print up to 8 labels across 
and even has a built in "st ructu re" wi th fields al ready pre- ct. This 
structure can easily be chan ed to fit many other types of office jobs. 

Ano the r extremely powerful fea ture of lnfoPro is Super Scan. The 
Super Scan feature acts li ke an "electronic filing cabinet" and pro­
vides the user with almost insta ntaneo us access to the da ta stored 
in a fi le. The powerfu l Report Generator allows you to "select" infor­
mation for prin ti ng based on up to 5 different parameters or crit eri a 
and to perform v"arious math funct ions. 

Another powerful and indispensable fea ture is lnfoPro's abi li ty to 
interact with the WordPro family of word processing programs. This 
provides the user with a "link" from the a rea of data information 

management to the a rea of word processi ng, a llowing the user to 
man ipulate, so rt , and select da ta by certain criteria , which can then 
be inserted into "'personalized" letters, documents, overdue notices, 
etc . lnfoPro will also allow you to ADD, DELETE or CHANGE your 
information "fields" a ny time you wish. This means that as your 
business changes, lnfoPro has the flexibili ty to change with it. 

As with a ll Professional Software products, lnfoPro comes complete 
with a professionally written and fu lly-tested user oriented manual. 
lnfoPro al so includes a program ROM, and lnfoPro System Diskette . 

Start managing your information today. 

Call us today for the name of the Professional Software dealer nearest 
you. 

Professional Software Inc. 

WordPro TM and lnfoPro TM are registered trademarks of Professional Software 

51 Fremont Street 
Needham, MA 02194 
Tel : (617) 444-5224 
Telex : 951579 



READERS' FEEDBACK 
The Editors and Readers of COMPUTEI 

Copying VIC/64 DOS Wedge 
I've tried to save the DOS support prog ra m from 
the test/demo diskette supplied with the VIC 1541 
disk drive to one of my own. I also saved the 
loader. Both SAVE and VERIFY correctly, but 
w hen I run the load er my Commodorc-64 spits 
back SYNTAX ERROR IN 52940! 

Why does it do this, and ii possible, how do I 
save it to another disk? 

Erik Bard 

You cn 111 10/ SAVE or LOAD these progrn111s ns you 
would n BASIC program. This is the reason you nre 
getting SYNTAX ERRORs . The DOS 5.1 program is 
in machine Jnngunge, not BASIC 

Machine language progrn111s have to lie sm1ed n11d 
fonded inn s11rcinl wny that sp~cifies u here they cn 111e 
fr o111 in 111e11wry. If yo11 wish to copy this progrn111 to 
your own disk, here is the procedure: 

1. First, you'll need n 111achi11e lans uage 111011itor 
up n11d n11111ing in your 64. Supcmwn-64 (COM­
PUTE!, /n11unry 1983) is n good 111onilor lo use for 
this purpose. Any 111onitor or nsse111L1/rr will dons 
long ns it does not res ide in the SCCOO - $CFFF 
range (deci11111/ 5222..J - 53247). 
2. While r111111ing fro 111 witl1in tl1e 111onitor, LOA D 
the DOS 5. 1 progrn111into111e11wry by entcri 11g L 
"DOS 5 .1", 08. 
3. Pince the diskette you wish to save the program 
to into tlir disk drive, nnd save the progrn111 /1y 
e11teri11g S "DOS 5. 1 ",0S,CCOO,CFSA. 
4. Pince thc Co111111odore test/de1110 diskette /Jack 
into the disk drivl!, nnd fro 111 BASIC, LOAD the 
64 Wedge fonder in to me111ory. 
5. Plncc your new diskette Lmck into !he disk drive, 
and save the BASIC progrn111 in the 11om1nl 11innnrr 
(i.e.: SAVE "C-64 WEDGE",8). 
6. Now to run your new copy of the DOS 5.1 
progrn 111 , si111 ply fond the 64 WEDGE into your 
syste111 , and RUN it ns usual . 

Epson Printer's Graftrax 
Several renders have inquired about the review of the 
Grnftrax-80, published in the December 1982 issue of 
COMPUTE!. Specifically , !hey want to know if it is 
possible to redefine the MX-80 codes to npproxi111nte 
those of the Ce11tro11ics 737. That wny, software written 
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for the 737 could run without 111odificntio11 . 
The Epson MX-80 wilh Grnftmx-80 ca11 m-fefine 

its esca pe codes. These nre printer functions controlled 
by sending tlie escape clwracter, CHR$(27) , and tlie11 n 
letter such ns "£"for E111in11ced pri11ti11g. There nre 
111n11y other functions, however, that nre co11trolled l1y 
sending n11 ASCII value less tlin11 32 (a control cl1nrnc­
ter), sucl1 ns CHR$(1 4), wliich signals double-wide 
characters. These fu11ctions cannot be redefined. 

Current MX-80 printers nre being shipped with 
Grnftmx Plus. While Gmftrnx Plus i111proves on 
Grnftrnx-80 by adding 1111derli11ing, s11prr- n11d sub­
scripting, n11d fas ter graphics, so 111e fu11ctio11s of Gmf­
trax-80 were dropped to 111nke roo111 for the e11hn11ce-
111e11ts. Epson feels flint those f 1111ctio 11s were 110t used 
very often n11ywny. Specifically, ihesc f1111ctio11s do 110/ 
carry over fro 111 Grnftrnx-80 to Grnfirnx Plus: TRS-80 
graphics, Ver tical Tab , and escnpr code redefin ition. 

Yo u cn 11 find out which version you have by sending 
the printer n CHR$(129) with so111ethi11g like LPRINT 
CH R$(129) . If you get n s111nll graphic box, yo11'11e got 
Graft rnx-80. If you don't know 1ul1 el licr you linvl! n ny 
kind of Gmftrnx, send tl1e pri11lcr: 

LPRINT CHR$(27) ;" 4 Hello there!" 

If yo11 get italics, you've got Gmftmx. 

Rounding Numbers 
In using the simp!e program below, I encountered 
a (poss ible) bug in Applesoft's handling of vari­
ables. After the program is RU , and a n in put oi 
3,4,5 is given (a known right triangle), 1 get an 
output of "NO". When I PRINT X and D, l get 5 
and 5, respectively. But w hen I PRINT X= D, I 
ge t a re ponse of zero, mean ing "fa lse." Is this a 
known erro r, or is this a bug in my program? 

Ken Carpenter 

l PRINT"THIS PROGRAM WILL DETERMINE THE " 
2 PRINT"PYTHAGOREAN TRIPLE" 
3 PRINT"INPUT 3 NUMBERS" 
10 INPUT A,B,D 
40 X=SQR((A*A)+(B*B)) 
50 IF D=X THEN INVERSE:PRINT"YES":GOTO 70 
55 INVERSE 
60 PRINT"NO" 
70 NORMAL:GOTO l 

The proble111 that you speak of here is co111111011 to most 
fo rms of BASIC and has to do with the manner in which 



LAST NIGHT, COMPUSERVE TURNED THIS 
COMPUTER INTO A TRAVEL AGENT FOR JENNIE, 

A STOCK ANALYST FOR RALPH, AND NOW, 
IT'S SENDING HERBIE TO ANOTHER GALAXY. 

NO MATTER WHICH COMPUTER 
YOU OWN. WE'LL HELP YOU GET 

THE MOST OUT OF IT. 

If you've got places lo go, 
CompuServe can save you lime and 
money getting there. Just access the 
Official Airline Guide Electro nic 
Edition-for current flight schedules and 
fares. Make reservations th rough our 
on-line travel service. Even charter 
a yacht th rough "Worldwide Exchange:· 

If your money's in the market, 
CompuServe offers a wealth of 

prestigious financial data bases. 
Access Value Line, or Standard and 
Poor's. Get the latest information on 
40,000 stocks, bonds or commodities. 
Then. consult experts like IDS 
or Heinold Commodities. All on line 
with CompuServe. 

Or if, like Herbie, intergalactic 
gamesmanship is your thing. enjoy the 
best in fantasy. adventure, and space 
games. Like MegaWars, the ultimate 
computer conflict. 

To get .all this and more, you'll 

need a computer, a modem and 
CompuServe. CompuServe connects with 
almost any personal computer, terminal, 
or communicating word processor. 
To receive an illustrated guide to 
CompuServe and learn how you can 
subscribe, contact or call: 

CompuServe 
Consumer lnforma!Jon Service 
21 80 Wilson Road. Columbus. Ohio 43228 

800-848-8199 
In Ohio. call 614-457-8650 

An H&R Block Company 
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computers handle real numbers. A very small calculation 
error will occur in some instances. 

In your example, the nwnber that is cnlculnted for 
X on the Apple is slightly more than 5 (5.000000002, 
actually) . PRINT X-0 to see t/1is difference after 
RUNning the program . 

Before the Apple prints a value for X, it rounds 
this number to 9 digits and drops trailing zeroes so that 
5.00000000 appears on your screen as 5. Internally, 
the Apple stores this number with greater precision 
(Recall that X was 11ot equal lo Din your example). 

A way to get around this problem is to co11vert 
numeric values to strings a11d then co111pare the strings. 
Jn this ·way, the small calculation error is not seen . In 
your progrn111, line 50 would then rend: 

IF STR$(0) = STR$(X) THEN INVERSE:PRINT"YES": 
GOTO 70 

Promqueen Review: A Manufacturer's 
Reply 
The followi11g comments are excerpted frvm n letter 
received from Stephen Bolger, General Manager of 
Gloucester Co111puter Bus: 

We read the review by Mr. Herman in January's 
COMPUTE! with disappointment. Mr. Herman 
ev idently did not consider the Promqueen ' s merits 
as a development system,· he merely considered it 
as an EPROM programmer. When a manufactmer 
places hi s product in the hands of a publication 
for review he p laces his trus t as well that the 
product, if reviewed, be reviewed o n the basis of 
its advertizing claims. Unfortunately, the review 
which eventuated does not appear to address, 
much less mention the product's claim to be a 
microproce sor development ystem . Such sys­
tems usually start at $5000 and go up s teeply from 
there. The Promqueen exists to give ultra low cost 
access to a microprocessor development system. 

Stephen R. Bolger 
General Manager 

Glouces ter Computer Bus 

COMPUTE! c11denvors to provide objective reviews. 
While we regret that Mr. Bolger feels tlint his product 
was not thoroughly described, the review was f1111dn-
111e11tnlly positive n11d , we /1elieve, /Jn/n11ced . Further, 
we cannot agree that the Promqueen is the equivalent of 
n $5000 develop111ent syste111, n11d would have done our 
renders and the 111nnufnct11rer n disservice if we had 
cliose11 to review it in that light . 

An Answer To The Restless Atari ROM 
Referring to the letter from Joe Cocuzzo in the 
March 1983 issue about the " Restless Atari ROM," 
I have had a similar problem with my Atari 800. 
After many trips to my authorized service center 
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the problem was still present. 
I believe I know what the problem is . Placing 

cartridges in and out of the machine flexes the 
mother board . As this board flexes, the chips on it 
work loose in their sockets. Eventually intermittent 
failures can occur. 

When the machine starts to misbehave, I 
reseat all of the chips. This corrects the problem 
for about six months, depending on how often 
cartridges are inserted. 

David Fehr 

Apple POKEs 
On the Apple, POKE 1011,0 re-boo ts o n yo ur disk 
when CTRL-RESET is pushed. This can be very 
inconvenient later on when you are in the middle 
of a program. Is there another POKE statement to 
get out of that? · 

A. Welch 

If n vnlueof 157 is POKEd into locatio111011 , this 
feature will be disabled. This was determi11ed by PEEK­
i11g the above location after powering 11p the Apple. 
PEEKi11g n pnrtirn lnr locatio11 /1eforen/ll1 nftern program 
is RUN would work 011 nil co111p11ters which allow 
PEEKi11g and POKEi11g. This is n useful way tu dctcr-
111i11c the default (11or111a/) status of important addresses. 

The New Timex 2000 
In your article on the" ew Home Compulers" 
(March 1983), you wrote about the upcoming 
Timex/Sinclair 2000 computer. 

I own the ZX-81 with T/S 1000 software and 
ZX printer. If I bought the T/S 2000, would I be 
able to use my T/S 1000 software and ZX printer 
with it? 

Adam Schaffer 

Sources at both Timex and Sinclair say that software 
written for the TIS 1000 will, i11 111ost cases, 1w1 011 the 
TIS 2000. However, there could be n problem when 
trn11sferri11g software fro m the TIS 1000 to the TIS 2000. 
At this ti111c, the Ti111ex people intc11d to provide n 
stringy-floppy disk drive for the TIS 2000. They nrc not 
t;et defi11ite about whether there will be n cassette 
player. 

Even if n cassette is 111nrketcd for the TIS 2000, 
there is still so 111e questio11 concerni11g the compatibility 
of the two 1111its. It's possible that n cassette for the TIS 
2000 would load at n diffe re11t speed thn11 tl1e TIS 1000 
cassette, thereby preventing software transfer. Bui 
these peripherals are still in the pln1111i'.1g stng.e, n11.d 
wc' l/ 11 eed to wait to hear 111ore fro m T1111ex!S111cln1r. 

However, the ZX printer is expected lo be fully 
compatible with both 111nchines. 
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Printing Atari Character Sets 
Many of your game programs use a redefined 
character set, but access it by means of a POKE. 
What a headache! Is there any way on the 800 to 
change the ATASCII character set so that it can be 
accessed by PRINT statements? 

Howard Fishman 

It is possible to use strings to hold a redefined character 
set. We prefer the POKE method, however, because it is 
the easier one to type into the computer. Using strings 
would require the entry of quite long strings, fi lled with 
strange characters. 

Genealogy 
Recently I attended my first Computer Genealogy 
meeting and saw the program "Roots," used in 
building a family tree. Unfortunately, this pro­
gram is not available for Com modore PETs. 

I'm looking for a comparable program (price 
and capability-wise) that will run on a 32K PET. 
Any suggestions? 

By the way, I noticed Genea logy (tracing 
your family back for generations) and Refunding 
(mailing in box tops and labels for cash, which I 
do) were two items not mentioned in the De­
cember '82 issue "How COMPUTE! Readers Use 
Their Computers" (pg. 30). So there's two more 
to add to that list! 

Rita M. Thrasher 

Tl Monitor Connection 
Can you help me? Our school has recently pur­
chased 8 Texas Instruments TI-99/4A microcom­
puters. Among the 8 donated black and white 
television sets was a Hitachi monitor used with 
an Apple computer. 

Can I hook up the Hitachi monitor to the TI? 
If so, how? 

George S. Ruff 

Tl-99/4A Video Connector 

Although the Tl video output is a color signal, an ac­
ceptable black and white monitor picture can be obtained 
by taking the two signals shown in the figure below to 
the monitor input. The figure shows the video connector 
as you would see it facing the back panel of the Tl-99/4A, 
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or the back side of an easily-obtainable five-p in DIN 
plug which plugs into the connector. Use shielded cable 
with the shielding braid connected to the GROUND 
pin . For the other end of the cable use whatever type of 
plug mates with your monitor's input jack. 

Atari 400 Upgrade 
In your December 1982, Issue 31, someone in­
quired about the flaws in the operating system of 
the 400/800 computers. I have an Atari 400 with 
the old operating system. Is there any way for me 
to get the new OS (revision B)? or is there any 
way to upgrade the existing ROM? 

Rocky Boniello 

No officially supported OS upgrade is offered by Atari, 
but you might contact your local Atari Service Repre­
sentative. The ROMs are not on a removable board in 
your 400, so it is even harder to upgrade. 

Understandable POKEs 
I have only had my Commodore 64 for a month, 
and I'm already becoming a fanatic. 

I have a problem which I'm sure others have, 
and I also would like to propose a solution. 

Most BASIC language programs can be fol­
lowed with little difficulty, except for the POKE 
and PEEK statements. Without knowledge of 
each computer, one cannot follow or use the pro­
grams submitted in your magazine . 

My solution is to use REM statements with 
each POKE or PEEK. For example, if I submitted 
a Commodore 64 program and had a sta tement 
such as 

110 POKE 53281,1 

many would not understand it. However, 

110 POKE 53281,l:REM .... SET BACKGROUND 
COLOR TO WHITE"'* 

would assist people, since they could then use 
the appropriate commands or memory location to 
accomplish this on their computer! 

Don Hollingsworth 

This sounds like an excellent idea. Some complicated 
programs use POKEs and PEEKs too often for this to 
be practical. However, many programs PEEK or POKE 
only a few times and such REM statements would be of 
real value to owners of other computers. 

COMPUTE! welcomes questions, comments, or 
solutions to issues raised in this column. Write to: 
Readers' Feedback, COMPUTE! Magazine, P.O. 
Box 5406, Greensboro, NC 27403. COMPUTE! 
reserves the right to edit or abridge published 
~~- Q 
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Our newest magazine, COMPUTE!' s Gazette for CommOdore, is written for 
the beginning consumer of personal computing. Each monthly issue will bring 
you interesting features, exciting news, intriguing new products, and more. 

You'll find software news, best seller rankings in the recreational and educa .. 
tional areas, and interviews, overviews, and industry views. 

Tutorials for beginners, advanced games for non .. programmers, and intro .. 
ductory help for fledgling computer users. 

And best of all yo\l'llstill find COMPUTE!, our monthly resource and appli­
cations magazine for intermediate and advanced users. 

COMPUTE!' s Gazette for Commodore and COMPUTE!. We won't out .. 
grow you •.. we'll grow with you. 

lYse the attached wsr~rd or calt:r oll Free 8QQ .. 334 .. '0868 today to reserve 
your premiere issue of COMPUTE!' s Gazette for Commodore. 

12 monthly issues, Charter Subscription Price $15 US, $20 US in Canada, 
elsewhere, Air Mail, $45 US. 
Other man arin independenuupplierof quality.Products regaiding <::oounodote, VIC20, andCommodore64 are trademarb of 
the Comrnocfme,peaonal C01_!1PU1er systenis. COMPUlll Publications Qimmodore Businea Machines, JnC.. andfor Commodore 
is in no way associated with c.ommocke Business Machines. Inc. Electronics limited. 



Computers And Society 
David D Thornburg. Assoc1ole Edito r 

Androids And Robots 
Tlte min stopped falling as soon as he pulled 
his car into the parking lot at Polaris 
Astronautics. He was an hour ea rly for his 
appointment, but his host had told him to 
come early for a plant four. As soon as he 
checked in with the receptionist, he was 
greeted by his "tour guide." 

" Hello , Or. Calder. We at Polaris are 
glad you could visit today. I will conduct you 
on a guided tour prior to your meeting with 
Or. Clevis in the propulsion /aborntory . My 
11n111e is 80-3, but most people call me 
Bothrey. I have been trained to recognize 
your voice, so if you have any questions, 
please don't hesitate to ask me to help you." 

fan Calder looked at Bothrey as he (or it) 
wandered (or wobbled) down the hall. He 
knew of recent advances in android design, 
but he hadn't expected to find an android 
working as a tour guide. As the tour pro­
gressed, he thought about all the time he had 
wasted at his company by personally escorting 
dignitaries 011 a "dog a11d pony show." The 
111ore he thought about it, this was a perfect 
application for androids. What he didn't 
know was that Or. Clevis had even greater 
applications in mind .... 

Is the preceding account fictional? As of this month 
it is, but I believe that by the end of 1983, androids 
like Bothrey will be serving us in capacities similar 
to the one mentioned . To understand why I can 
make this prediction, we need to first understand 
what an android is and how it differs from its 
robot cousins. Next, we will explore some of the 
adva nces that are needed to make creations like 
Bothrey possible. 

Robots, the topic of las t month's column, are 
mechanical devices that are controlled by external 
computers. For example, the Androbot robot, 
TOPO, is controlled by an external computer such 
as an Apple II using a language such as Logo. 
Androids, on the other hand, are totally self­
contained. The distinction I make between robots 
and androids is that an android not only has a 
self-contained computer, but it is able to adapt its 
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programs on the basis of information it receives 
from its sensors. Because this field has only re­
cently crossed the boundary from fiction to reality, 
there is no universally accepted definition of these 
terms. In this column, I will use the word android 
to refer to a mobile, self-adapting computer 
system. 

Adaptable Androids 
Do commercially available androids exist today? 
The answer to this question is "Yes." Both 
the Heath HER0-1 and the Androbot B.O .B. 
(meaning Brains On Board) are androids by my 
definition. They both have sensors that convey 
information from the outside world and can be 
programmed to use this information to adapt to 
their environments. 

What kinds of things can an android do today? 
Since I am most familiar with B.O.B., I will outline 
its characteristics. B.O.B. is equipped with five 
ultrasonic sensors (of the type found on Polaroid 
cameras) and two infrared sensors. The ultrasonic 
sensors allow the android to create a map of its 
environment and to note the location of objects 
such as chairs, tables, sofas, people, walls, etc. If 
B.O.B. had ultrasonic sensors alone, it wouldn't 
be able to distinguish between people and inani­
mate objects. The infrared sensors provide the 
extra data needed to help identify the existence 
and location of humans. Unfortunately, B.O.B.'s 
infrared sensors can also identify other warm 
objects such as fireplaces. While B.O.B. 's vision is 
quite limited at this time, one can expect androids 
to have more sophisticated image-processing 
equipment in the future. 

Because of the complexity of its mapping and 
moving task , B.O.B. is controlled by three 16-bit 
microprocessors. One of B.0.B.'s early tasks was 
to seek out humans and engage them in conver­
sation, tell jokes, and follow people as they 
moved . The nature of B.O.B.'s tasks is deter­
mined, of course, by the software it runs. 

The software to control an android must be 
quite sophisticated. Rather than programming 
the device to perform specific well-defined tasks, 
the programmer must make the android exhibit 



@EJ dilithium Press 
Your answer to readable 

computer books 

The Sinclair ZX81 
Programming For Real 
Appications 
(also for the Timex/Sinclair 10001 
Randle Hurley 

This book will cast away any 
beliefs that the ZX81 is too small for 
any real programming work. It is full 
of practical programs, which not 
only work, but are real work horses. 
Included is a bulk storage program, 
word processing, financial applica­
tions, banking uses, plus educa­
tional programs. Software avail­
able- 16K ram pack necessary . 

Book only 166 p. $9.95 
Book and cassette $19.95 

32 BASIC Programs For 
The Apple® Computer 
Tom Rugg and Phil Feldman 

Chock full of programs w ith prac­
tical applications, educational uses, 
games and graphics, each chapter 
fully documents a different program 
which is ready to run ori your Apple 
computer. Software available on 
disk for the Apple II, Apple Dos 3 .3 . 

Book only 234 p. $19.95 
Book and disk $29.95 

Excuse Me. What Was That? 
Anton Braun Quist 

Included are very funny anec­
dotes about things that should've 
worked but didn't, and things that 
did work but for all the wrong 
reasons. 

160 pages $4.95 

Call for the store nearest 
you that carries our books. 

dilithium Press 
P.O. Box E 

Beaverton. OR 97075 
800-547·1842 

Computers for Everybody 
- 2nd Edition 
Jerry Willis and Mert K. Miller 

This fun to read book cov­
ers all the things you should 
know about computers when 
just starting out . If you' re 
anxious to use one, buy one, 
or just want to find out about 
them, read this book first . 

Includes new chapters on 
peripherals, telecommunica­
tions and computers in 
education. 

272 pages $7.95 

Instant BASIC, 2nd Astounding! Edition 
Jerald R. Brown 

A valuable tool for every beginner, this second 
edition is full of graphics, end of chapter activ­
ities, and has one of the smoothest and best­
tested instructional sequences going. Says 
Popular Computing, " . .. a super book . It's got 
so much detail and depth . . . has earned itself a 
prime position on my bookshelf." 

194 pages $12.95 

TRS-80® Color Prog.dms 
Tom Rugg and Phil Feldman 

Here are 37 fully documented programs 
which are all set for you to type into your 
TRS-80 color computer. Included are 
games, graphics, educational uses and 
practical applications. All are bug-free if 
entered exactly as shown. 

350 pages $19.9'5 

I "LJ' Yes-:-;l~e-:;,;;-m~h-; book.;7;.~ indl~e~ und~;,;;; ~,~;-,~~hem for a ful;:f~ 7,"; ~ ~ 11tl1;.-d1 

I enclose $ plus $1 for shipping and handling. _ Computers for Everybody $7.95 I 
I _ The Sinclair ZX 81 book $9.95 _ 32 BASIC Programs Apple book $19.95 _Instant BASIC $ 12.95 I 
I _The Sinclair ZX 81 book _ 32 BASIC Progrsms Apple book _Excuse Me. What Was That? $4.95 I 
I and cassette $19.95 and disk $29.95 _ TRS·SO Color Progrsms $19.95 

I 0 Or can our toll free number and charge your order on VISA or MIC I 
I ,.,,,,,. I 
I o Send - Addrna I 
~~ I I analog- City. Stat•. Zip 

L_:-'_~--~~~~~~~'::'.~.'~x2~~::.~9~:.:_ __________ J 



THE NEW ATARI 1200XL HOME COMPUTER 
MAKES SOPHISTICATED GRAPHICS AND 
SOUND SO EASY TO PROGRAM. 

ONLY the new ATARI 1200XL Home Computer combines cus­
tom microchip technology with 64K RAM computing power to de­
liver graphics and sound capabilities that are so easy to program. The 
ATARI 1200XL has 11 graphics modes and 5 text modes. (The Commo­
dore 64 and Apple 11-e have only 2 graphics modes and 1 text mode.) 
Additional text and graphics modes allow users to easily program 
sophisticated graphics effects with relatively few commands, taking 
full advantage of the 256 color variations available. The sound capa­
bilities of the ATARI 1200XL are also easy to program. Four distinct 
"voices" spanning 31/2 octaves are controlled by a separate microchip, 
leaving the principal microprocessor chips free to perform other tasks. 

ONLY the ATARI 1200XL offers a keyboard featuring 8 pro­
grammable function keys controlling 16 functions in a 64K computer. 
(That's twice as many as the Commodore 64). Four new function 
keys enable you to lock and unlock the keyboard electronically, disable· 
the screen OMA for faster processing time, generate European lan­
guage or graphics characters, turn the keyboard sound on and off or 
access the one-touch cursor control. The unique user-definable "help" 

~A Warner Communications Company © 1983. Atari, Inc. All rights reserved. 



key permits users to self-test ROM, RAM, audio-visual circuitry and 
keyboard functionality or call up assistance within complex programs. 
For even more help, Atari gives you a toll-free number to call for 
product and technical information (800) 538-8543; in California 
1-(800) 672-1404. 

ONLY the ATARI 1200XL offers you a home computer com­
patible with virtually all ATARI Computer peripherals and software 
(compatibility that other new computers like the Commodore 64 don't 
offer). There are over 2,000 programs and seven programming lan­
guages currently available for the ATARI 1200XL. New programs like 
AtariWriter'M and languages like ATARI Microsoft BASIC, Assembler 
Editor, PILOT, Pascal, ATARI BASIC, Forth, and Macro Assembler offer 
you even greater programming challenges and flexibility 

ONLY Atari puts so much more in the new 1200XL Home 
Computer so you get so much more out of it. 

® 



certa in behaviors w he n it e ncounters certa in situ ­
ations . To be truly flexible, an android should be 
ahle to pick and choose among several options, 
based on prior experience with a given situation . 
If it is provided w ith enough strategies, a n android 
can make note of which s tra tegies work in which 
situations, and dynamically adapt its programs to 
favor the use of these appropriate strategies. In 
humans we call this " learning from experience ." 

Asimov's Three Laws 
If we accept that such prog ra m e nviro nments ca n 
be built, wha t basic behaviors should an android 
exhibit? In the 1940's Isaac Asi mov developed the 
famous "Three Laws." (He wrote a guest editorial 
on this topic that appeared in the November 1981 
issue of COMPUTE! .) While Asimov uses the 
word robot to describe what J have been calling an 
android, these laws are usefu l for both types of 
devices: 

1. A robot may not injure a human being, or, 
through inaction, a llow a human being to 
come to harm . 
2. A robot must obey the orde rs given it by 
human beings except w here such ord e rs 
would conflict with the Firs t Law . 

3. A robot must protect its own existence as 
long as such protection does not conflict with 
the First or Second Law . 

(from/, Ro/mt, ·1950) 

How can androids be programmed to obey 
these laws? Keeping in mind the relatively ea rly 
state of deve lopment at this time, one can s till see 
where these laws have been incorporated into 
android behavior. 

Firs t Law behavior ca n take many fo rms. In 
androids such as B.O.B ., it requires that the device 
not run into people. When approaching a human 
being, B.0.B. automatica lly stops a foot or so 
away and can be programmed to keep its dis tance 
from someone, even if the person is moving . 

The first part of the Second Law is the goa l of 
every programmer. Who among us hasn't w ished 
for a computer command ca lled DWlM (Do What 
I Mean)? Having an android obey its use r' s in­
s tructions is essential if these devices are to serve 
any practical purpose . 

As for the first part of the Third Law, androids 
ca n be provided with an ultra sonic sensor that 
looks dow n towards the floor at a 45 degree a ngle . 
Through use of this senso r, the android can avoid 
open elevator sha fts , staircases, and other danger­
ous situations that would gum up the drive 
mechanism . 

While it is easy to see how android des igners 
can incorporate at least parts of the Three Laws 
into their device's behavior, there are portions of 
the Second and Third Law that w ill prove to be 
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quite cha ll e nging. These parts require tha t one 
law be obeyed unles the resultant behav ior cause 
it to come into conflict with a n earlier law. It is 
interesting to note that many of Asimov's robot 
stories center on confl ict a rising fro m thi s hierar­
chica l s tructure of the Three Laws. For those of us 
wo rking with the nonfiction aspec ts of these de­
vices, these laws give us much to think about. 

Robot Personality 
It is quite important that a progra mmer choose an 
appropriate language w hen modeling robot be­
havior. Fortunately, languages such as Logo and 
LISP provide an excell ent linguistic environment 
for this app li cation . These languages are extensible 
li s t-processi ng e nviro nm ents that ca n be used to 
create adaptive programs. 

Rathe r than work with an android directly, it 
is easier for a designer to develop android-control 
programs using a remote ly contro ll ed robot driven 
by a separate computer. In fact , much work in 
this fie ld can be d one with no robot a t all! Powerful 
versions of Logo (such as those fo r the Apple II 
and DR Logo for the IBM PC) provide the lis t­
processing e nviro nme nt as well as a "scree n 
robot" ca lled the turtle. Various obs tCJc les can be 
programmed to appear on the screen , a nd the 
turtle can be made to move in response to a n adap­
tive control program. One can monitor the robot's 
behavior jus t by watching w hat happe ns on the 
display. 

Of course, the rea l fun comes whe n Cl se t of 
programmed behaviors is tried on a rea l robot. 
Some of the fu nnies t things T have seen have come 
from watching an android behave "strangely." 
How do yo u respond , for example, to a n android 
that moves partway down an othe rwise empty 
hallway, stops, turns to face a blank wall , a nd 
s tarts talking to it? And robot founder Nola n 
Bushnell has suggested that robot personality is 
actua lly a collection of program bugs . 

While androids for the consumer market are 
jus t now a reality, one might well ask how they 
will be used . Fortunate ly, we have over 40 years 
of science fiction stories to help answer these ques­
tion . Androids can be used for tasks as dive r e 
as helping w ith the grocery shopping, " watching" 
the children for a few hours, greeting gues ts, pa­
trolling the house at night - the li s t is endless. 

It is important that we a ll become sufficie ntly 
fa miliar with the capabi liti es and limit<1tio ns of 
androids and robots to be able to use them effec­
tively . Far from being me nacing machines that 
deprive people of their li velihood , domestic robots 
and androids have the po tential to enhance our 
lives in many ways. The extent to w hich they d o 
rests largely with us, for we wi ll write the programs 
that will shape the "behavior" and " personalities" 
of these creations. © 



You need more 
than ABC, BPI, MAS, 

BEC, EBS, XYZ ... 
Workhorse solutions 

for tough questions. 
There are lots of tx:Jokkeeping and business systems for your 

Commodore computer. Mayb! they all seem about the same. 
Ours Is different: real business software for real 

computers. with capabilities you need. at a price you 
can afford. 

When professional computer dealers who were 
dissatisified with their current accounting software were 
allONed to trade it in for our System Ill. we were 
inundated. We got practically everything - BPI. 
EBS. MAS - just about everyones. 

We have general ledger; accounts 
receivable, accounts payable. payroll. inventory, 
mail list management and much more. 
There are special packages for oil 
accounting. church records. 
encumbrance accounting. phannacy 
management etc. 

You will like our user-defined 
reports. You decide what your 
Balance Sheet. P&L Budget 
Analysis. etc .. will look like. 

If you have purchased a 
Commodore 64 •. you will te 
pleased when you see our 
complete line of business 
software for the "64. This 
software is no rinky-dink. rip­
off software that is an upgrade 
from the VIC. These are real 
workhorse programs that use fi le 
structures devel~ for the big 
boys. 

You have purchased the right 
computer when you bought 
Commodore. Now do it again. Buy 
the right software. Buy it from the right 
place: your professional computer dealer. 
ThatS where you"ll get the help you need 
as you start 

Call or write for the name of the 
deale; nearest you. 

Dealer Hotline: 1-800-527-4548 

•commodore 64 is a registered 
trademark of Commodore 

Software 



THE BEGINNER'S PAGE 
Richard Mansfield. Senior Ed itor 

This month we'll continue with our overview of the 
major categories of personal computer programs. 

Artificial Worlds 
A simulation is a dynamic model of something, a 
special kind of imitation of reality. Movies imitate 
images and sounds, but they aren't really simula­
tions because the events are laid out in a pre­
determined sequence. No matter how many times 
you see Star Wars, the princess is always captured 
and taken to the Deathstar . If you had a Star Wars 
simulation, events would be unpredictable - you 
might be able to rescue her and even lead the 
Rebel Alliance to a final victory. 

Simulations, then, are full of variables, events 
that can change. And computers are ideal tools 
for constructing webs of interrelated, fast-acting 
variables . 

"Spreadsheet" programs, like the popular 
VisiCalc financial simulator, allow you to make up 
lists of related items and then create interrelation­
ships between the items. For example, you could 
enter all your normal expenses and link them to 
your income (as a percent of it) . Then you could 
give yourself a simulated "raise" in the model by 
just typing over the previous income figure. All 
of the related items would then adjust, changing 
to respond to the new amount of income. It's like 
a spider web hit by a drop of water: some items 
change, some stay put. But by touching one part 
of the web, you can send vibrations throughout 
the whole structure. Like reality, a single action 
can cause multiple effects, and then these new 
changes can, in turn, cause further changes. 

As the price of computer memory continues 
to fall, we will be able to create or buy simulations 
of ever-increasing delicacy. When you have 
enough interrelated events, you've built a world . 
ln fact, many of the popular computer "adven­
ture" games (where you explore a forest, a castle, 
o r a cave, looking for treasure) are just such world 
simulations. Modelling will likely be a major com­
puter application in the future. A simulation of 
sufficient complexity would be indistinguishable 
from reality. 

Languages 
Languages are another major category of personal 
computer programs, but many people don't 
realize that languages are, themselves, programs. 
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They're large, but they are programs. 
Most versions of BASIC use up about 8K 

(rough ly 8,000 bytes) of the computer's memory . 
Another 8K is devoted to the "Operating System" 
which looks after such things as communication 
with peripherals like printers, video management, 
and so forth. 

You use a computer language whenever you 
need to communicate with a computer (this com­
municating is usually called programming). Lan­
guages like BASIC are programs to help you write 
other programs. There are dozens of languages 
you could try, but BASIC is by far the most popular 
and is available on almost every home computer. 
In fact, it's usually built into the computer so that 
when you turn it on, BASIC is waiting for your 
instructions . 

There are other languages, though, and each 
has its own attributes and uses . Languages do 
differ: some are better suited to specific tasks than 
others. For example, Pascal is often favored by 
teachers because it emphasizes certain standar­
dized rules of program writing. Machine language 
is the fastest-running language. BASIC is probably 
the easiest to learn. Forth is faster than BASIC and 
can be the language of choice for certain game, 
graphics, or music programming. PILOT and Logo 
are popular introductory languages for children, 
but Logo can a lso be a powerful tool in the hands 
of advanced programmers. Languages like FOR­
TRAN and COBOL have been popular in the larger 
machines called mainframe or minicomputers. 

Special Interests 
Many programmers begin to specia lize after a 
while. You might focus on writing games or 
graphics programs, and find that BASIC doesn't 
serve your needs as well as another language 
would. 

Once you know BASIC fair ly well, moving 
on to learn a new language is simplified. There 
are some underlying concepts such as loops, vari­
ables, and IF/THEN structure which are common 
to all computer languages . After you've grasped 
several of these main ideas, you'll quickly p ick 
them up when you come upon them in a new 
language. 

The Beginner's Page 
COMPUTE! Magazine 
P.O. Box 5406 
Greensboro, NC 27403 



THE PERSONAL COMPUTER 
v ouiLL GROW INTO, NOT OUT OF. 

SPECTRAVIDEO SV-318 COMPUTER COMPARISON CH ART 
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Sadly, many personal computers will become tomorrow's 
funk In the oNic. The SV-3/B is one that wlll not. Because os 
you gel beNer, II gets beNer. II does so because of its 
capob/l/ty and expondab//ity-bolh far beyond those of 
any other affordable computer . 

CAPABILITY. The SV·31B isn 't just mare copoble. It's much 
more capable. No other computer al even twice the price 
combines all these extraordinary features: 32K ROM 
expandable lo 96K; 32K RAM expandable lo 144K; 
Extended Mlcrosoff Basic (lhe industry standard): even 
Standard CP/M BO-column capablllty so you can 
Immediately ut/l/ze over 10,000 ex/sling so1twc:re 
programs. The SV·31B also has a unique bultl·lnjoysllck/ 
cursor control-an Immeasurably useful feature when II 
comes to playing your favor/le video game. 

EXPANDABILITY. As you become more and more skillful 
with computers. you 'II love how the SV·3 I B '"stre tches '" lo 
meet your demands (and actually leads you In lasclna llng, 
new directions). For one thing. all eleven of our lmporlanl 
peripherals are oval/able Immediately. With most o ther 
models. you have to wall months. Far another, the SV-3/B is 
beautifully designed to interlace with new opllans as they 
become ava ilable. 

AFFORDABILfTY. The SV-31B is not only emlnenrty afford· 
oble, it's the first true bargain of the computer age/ Besides 
home budgeting, business applicallons, word processing, 
programming and self·teoch/ng. lhe SV·31B is the best 
entertainment value In town. Nor only can you use II with 
your TV lo play hundreds of different video games. you 
can also use your SV·31B with a TV as a drawing lab/el or 
music synthesizer. In p lay. os In work, the SV-318 will 
continua lly expand to meet your polenr1al. 

Whether you·re just weNing your toes In computers. or 
fully as ail on the waters. lhe SV-3 IB is a computer that will 
serve you for many. many years. You see. we belleve lhal 
even In the computer age, you don 'I become an object of 
real value unless you 're around for a while. 



Questions Beginners Ask 
Tom R. Halfhill. Features Editor 

Are you thi11ki11g about buyi11g a computer for the first 
time, but don 't know n11ythi11g about co1J1pu ters? Or 
maybe you just purchased a co1J1p11ter a11d are still a bit 
baffled. Each month in this colu11111 , COMPUTE! will 
tackle some ques tio11s that we are asked by begi1111ers. 

Q When the new Atari 1200XL computer was 
announced a few months ago, Atari said it 

would be "software compatible" with the older 
Atari 400 and 800 models. Doesn't this mean that 
software which worked on the 400/800 should 
also work on the 1200XL? Then why won't certain 
cartridges for the 400/800 fit into the 1200XL's 
cartridge slot? 

ATo be fair, this isn't Atari' s fault. But before 
we get to the cartridge question, let's define 

exactly what is meant by "software compatible," 
since this question is coming up frequently, too . 
And this definition applies to all computers, not 
just Ataris . . 

Atari 400/800 software is upward co111patible 
with the new 1200XL. This means that programs 
written properly for the 400/800 also will run on 
the 1200XL - although the reverse is not neces­
sari ly true. If a program is specifically written to 
take advantage of the 1200XL's special features 
(such as the HELP or special function keys, or the 
64K of memory), it probably won't work on the 
400/800 unless adjustmen ts are made. 

But note that we said "properly written" 
software. Some programmers take shortcuts 
which can cause compatibility problems. Usually 
these shortcuts involve what are known as "illegal 
calls" to the computer's operati11g system . The 
operating system is a built-in program in all com­
puters which does routine "housekeeping" tasks 
necessary to a computer's operation. Machine 
language programmers sometimes "call" routines 
built into the operating system to save themselves 
the trouble of writing similar routines. This is 
perfectly okay, except that these calls must adhere 
to certain rules to insure that the program will 
work on all future versions of the operating 
system. Atari's operating system manuals state 
that if these rules are obeyed, future compatibility 
is assured. 
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That's why some machine language programs 
won't run on all versions of Ataris - the pro­
grammer took an unauthorized shortcut. Several 
popular commercial games were affected in this 
way when Atari revised the 400/800 operating 
system about a year ago. Late-model 400/800s 
have a "Revision B" operating system which fixes 
a few bugs in the old one . The changes were subtle, 
but some programs which depended on the old 
operating system were rendered unworkable. 

The 1200XL has a somewhat different oper­
ating system than the 400/800. Among other 
things, it includes the 1200XL' s built-in diagnos­
tics. Machine language programs for the 400/800 
which call the operating system properly should 
have no trouble running on the new computer. 

Now, as for the cartridges: it's true that some 
Atari 400/800 cartridges made by independent 
software companies will not fit the 1200XL's slot. 
However, all cartridges made by Atari do fit. The 
slots are identical, except that the 1200XL has less 
room around the opening (the 1200XL's slot is 
external, while the 400/800 slot is beneath the 
front hatch). Some independent software com­
panies made their cartridges oversized, which is 
why they won't fit a new slot. 

Probably these companies will issue new 
versions to fit the 1200XL. If you recently bought 
an oversized cartridge for a 1200XL, you may be 
able to exchange it. If you can't, the only solution 
is to take apart the cartridge. The "cartridge" is 
really just a protective plastic housing around a 
small circuit board . One screw or some glue 
usually holds it together. When the housing is 
removed, the board can be plugged into the slot. 
But do this only as a last resort, because it involves 
two dangers: (1) Exposed circuit boards are deli­
cate and easily damaged by mishandling, and (2) 
if you accidentally manage to plug in the board 
upside-down, the board can be ruined. If you 
take apart a cartridge, we recommend clearly 
marking which side goes up (or forward in a 400/ 
800), and fashioning some sort of protective 
cover out of cardboard or a flexible plastic cassette 
tape box. 

Q I heard that Commodore recently intro­
duced a new model computer called the 

"VIC-21," and that it is already being sold in 





some cities. What is the VIC-21? Why didn't we 
read about i t ahead of time? 

A Not to worry, we didn't le t you down . There 
is really no such th ing as a VIC-21 - even 

though a store in Boston s ta rted sell ing them a 
few months ago . 

Confused? So were a lot of Bostonians. What 
hap pened is that a store began advertising a sa le 
on the " V.IC-21," which was really jus t an ordinary 
VIC-20 with a 16K memory ex pansion cartridge 
included. The package sold for abou t $200. As a 
promotion, the s tore pas ted stickers on the boxes 
w hich said "VTC-21" - apparently derived fro m 
the sum of 16K plus the VIC's bui lt-in SK of mem­
o ry . When people s ta rted ca ll ing compe ting s tores 
and Commodore abou t the " new compu te r," 
Commodore immed iately disavowed any connec­
tion with the promotion . Althoug h it has been 
hin ted that someday Commodore may upgrade 
the s tandard VI C, possibly w ith 16K, no s uch 
p lans have been announced . 
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Professional Word Processor at a Breakthrough Price 
PaperClip"" pe rforms all the advanced 
featu res found in Word Processors costing 
much more ... 

1) Full screen editing. 2) Copy/Transfe r 
sente nces and paragraphs. 3) Inse rt/ 
De le te sentences and paragraphs. 
4) Headers/Foote rs/ Automatic page 
numbe ring. 5) Justification/Centering . 
6) User defineable keyphrases. 
7) Supports both cassette and disk. 
8) Variable data - Form le tters. 
9) Horizontal sc rolling up to 
126 characters. 
10) Inse rt/transfe r/e rase 
Also available for Commodore 64 

Requires 
Basic 4.0, 32K memory. 

Call or write for the 
store nearest you. 

BATTEA~E5 
~flCLLIDED 
71 Mccaul Street 
Toronto, Ontario 
Canada MST 2X1 
(416) 596-1405 

columns of numbers. 11) Add/subtract 
columns of numbers. 12) Supports most 
dot matrix and letter quality printers. In fact, 
a printer set-up routine is supplied to 
take the best adva ntage of the printer at 
hand . 13) French and Math technica l 

character sets 
available . 



TWILIGHT OF THE 
COMPUTER HACKER 

Fred D'lgnazio, author of the popular COMPUTE! 
column , "The World Inside The Computer," begins a 
second column this month called "On The Road." He 
·will h'avel around the country visiting user groups, 
workshops, seminars, conventions, or anywhere else 
computers are having an impact on even;day life. 

This month I begin a new column. 
My assignment: To go on the road, living the 

life of a carefree wanderer; to seek out computers 
and people; to write about the good things or the 
bad things - whatever I find. 

The Twilight Of The Hacker 
My first journeys as a gypsy computer reporter 
were brief and confined to my home city of 
Roanoke. 

The first place I visited was the monthly meet­
ing of the Roanoke Area Computer Enthusiasts 
(RACE) . The meeting was held on a weekday 
evening in the Roanoke Valley Science Museum. 
I went to the meeting with great enthusiasm be­
cause several members planned to demonstrate a 
full-blown VIC-20 system (it occupied almost half 
the table). I especially wanted to see the demon­
stration because I will soon be writing a " kids and 
computers" column on the VIC-20 (and Commo­
dore 64) in the new COMPUTE!'s Gazette for 
Commodore magazine. 

The VIC-20 demonstration went fine . And 
we were also treated to a detailed description of 
~CE's current project- a homebrew computer 
modem. But what really impressed me was the 
club itself and the people who formed it. The club 
was small, old, almost exclusively male, and made 
up of computer hackers, people who enjoy rolling 
up their sleeves and diving into the bits, bytes, 
chips, and circuit boards that make up the average 
computer. 
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The evening was solid technically, and the 
people were all very nice, but I left the meeting 
feeling a little drained and lethargic. The club 
members called themselves "enthusiasts," but 
where was their enthusiasm? 

Computer "hackers" were the pioneers of 
microcomputing. They were the enthusiasts - the 
zealots, even - who got this industry started, in 
the 1960s and the 1970s. Now we're in the mid-
1980s, and what has happened to the hackers? 
They' re the computer elders who are being shoved 
aside by a stampeding horde of new personal 
computer users who seem to share ~one of their 
characteristics. 

Enter The Computer Humanists 
What are these new personal computer users like? 

To find out, I went to two recent events - the 
Computer Faire the following Saturday and Sun­
day at the science museum; and the "Computers 
in the Schools" conference at Hollins College, 
just outside Roanoke. 

The best way to describe the new personal 
computer users is to say that they are the kind of 
crowd you'd find at a Roanoke bowling alley on a 
Friday night- only more diverse. There are a lot 
of them . And they are young, old, and in between. 
There are lots of women and lots of kids . 

The new personal computer users talk funny, 
almost like regular people. You don't hear a lot 
about bits and bytes. Instead, you hear about 
computer model numbers. And computer com­
ponents. And computer software. Most of the 
discussion centers on who has what piece of new 
software for which machine, and how it's the 
"neatest thing you've ever seen." 

Another thing that distinguishes this new 
group from the old-line hackers is their energy. 
Everyone is so excited. Parents are excited about 
bringing all the new educational programs into 
their homes. Kids are excited about the games. 
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Any home finance package will balance your 
checkbook. But to become the #1 best-seller 
you've got to be something special. 

The Home Accountant"' is. 
It's the only one that prints a net worth 

statement and a personal finance statement. 
So you know exactly where you stand 
financially every day of the year. It wil l even 
print your checks, automatically. 

Not only that, The Home Accountant"' lets you 
label every transaction. Just imagine sitting 
down to do your taxes and having every 
penny you've spent and earned neatly listed 
by category-and available at the touch of a 
button. It's an incredible time-saver. 

You can also create bar, line and trend 
analysis graphs for every category- in color. 
It's great for realistic budgeting. 

Sound amazing? Wait, there's more . 
Let's say you write a check to pay your 

Visa.The Home Accountant"' automatically 
debits your checking account and credits 
your Visa account. 

And it does this with every one of the two 
hundred• budget categories: credit cards, 
checking accounts, money markets, cash, rent 
checks, insurance payments-you customize 
your own financial package. 

Check out The Home Accountant'" soon. 
You'll find it does a lot more than simply 
manage your money. 

It manages your money simply. 

•Tue Home Accountant"' is available for the 
Apple 11/IB/v\ Personal Computer/Atari 400/ 
800 Computers/Osborne/TRS 80 Model Ill / 
Commodore VIC 64.The actual budget 
capacities w ill vary w ith each computer. 

• 

Continental 

~2v~~~f 2rays, inc. 

. ·------
~· ··· -l lQ1l\l\ j 



OashJight. 
The Flame Spirit 
1s very near. 

A fli cker. Out of 

YOU'VE GO 
FROM NOW 'Tl THE 
END OF THIS PAGE 

the corner of your eye. 
Shine Lhat light! 

There 
it is. ow, 
kneel 

before th 
Spiri t and 

grab il. 
Gotcha! Run! 
l~un to Uie 
Temple. Walch out! Behind you! 

A vampire bat trying to 
Leal the Flam piri t. Climb down, 

b low Lh ledge. Another bat! 

TO BECOME 
MOUNTAIN o, don't 

go Lhere. 
You ve already 

stripped Uiat 

Down. 'fo th v ry bollom of the 
mountain. 

To Uie pit And Uie darkness. 
Lit only by Uie himmer of 

diamond . Suddenly th res a rush of 
mov ment. .. a gianl pid r-after you. 

II 

KING. 

I • all Lho e 
glillering diamonds? 

Grab 'em. 
You need 1,000 diamonds fast. 
lo score, you have Lo 

burrow d ep. Deep 
inlo th caverns. 
You craftily cop a doz n 

jewels. Then, jump to the ledge 
below. Then down to another. And 
anotJ1 r. Bul, TOP! 

Th res nothing bul ;m aby s 
below. NotJ1ing for you there except 
a bad fall-and even worse, delay! 

v in of diamonds. 
Go wh r no one 
ha v r dared 

venture b fore . 
II 

Follow Uie caverns. Run. Jump. Up to Uie ledge. HmTy! 
Deeper and deeper. Jump again! 

Down tJi ladd rs. Over to Aarrrrgggghhhh! You're a 1ught. 
Lhe right-mo~ jewels ... a~1d Woven ina Langi d w b .. Hurry, 

UR ES . . .. you've fallen. break loos b fore he returns and 
And you're losing Lime. you're devoured. 

Grab Uiose diamonds. Ah! You 've freed yourself. You've 
Ah ha! You've read1 d 1000! lost Lime, but you've gain d character. 
·n, Flame Spirit has be n s -l free. ow, on Lo the 1c mpl . 

ow you must capture il. But b ware of tJ1 guardian flames-one 

Qui k-down anoth r ladder. 
Listen! 

Ghoslly music 
fl oating 
through the 
bla k Lunn Is. 
That means 
the Flame pirit 
is hiding n arby. 

111 music grows loud r as you 
draw loser. 

Now ofter (quick, go back tJ1e 
oilier way). Louder agai n. Shine your 

fa l move and you11 end up charred 
... and out of Uie game! Get to Uie 
Temple Portal, tJ1e pirit in your 
grasp. rune your lighl on the gianl 
guardian skull. You kne I. ol oul of 
respect, but oul of n ed- for witJ1out 



kneeling, 
entering the 
Temple is forbidden.) 

The entrance yawns 
open. And you leap in. There, 
enshrined deep with.in the 

. . . . . . sacred Temple, 
emblawne'd 
with g~ld, is the 
sovereign 
crown. You must 
get that crown. Fortunately, 
Without it, you you can unearth 
cannot become time bombs along 

Mountain King. With it, you'll rule. the way to blast away 
But now comes the tough par~. the hazards the vultures 

Can you make the ~acherous chmb toss at you. 
bac~ to the surface . Can yo~ But the crawling fungus 
avoid the relentless bats and preads as time runs out. 
spreading cave fires on the Now that you know the names of 
way? Can you ~ven_ fin~1 the w~y? these challenging new games, and 
. Get Mountam King. Plug 1~ you know what its like to play them, 
into your home computer. It will there s one other thing you should 
plunge you into the d pths, and li ft know: 
you to the heights. They're from CBS Software. And 

ANOTHER GAME TO DIG INTO. even thou¢1 that nan~e says a lot 
about quahty entertainment, 

Its Boulders and Bombs.ni 
On to four can play. And with 
991 vels of terrific tunne li ng 
adventure, its every bit as involving 
as Mountain King. 

Your chal lenge is to tunnel to 
safety beneath the surface of an 
unknown planet as hostile, alien 
vultu res seek to turn you into a 
buried fossil , entombed in an alien 
li fe form. 

While day turns to night above 
grnund, you use your trusty roto­
auger to claw a patl1 to safety 
below ground-through tons 
of earth, boulders, and the 
ever-spreading green 
cave fungus. 

ROM 
Cartridges for: 
Atari®400/80QrM 

(Mountain King 
available soon for 
Commodore 64 '" 
and VIC-20'") 

1983 CBS Inc. 
"M OUNTAIN KING" is • tradem3l1< 
of Kay fnl!f)lris<s Co. 
"Alan" is•IJ1demai\of 
41Jri. Inc. 
"Canmodofe fi4" ilM "VIC.20" "' 
U>dmmcs ol Commodcn Business 
l.bchines. lnc. 

we haven't mentioned it until now. 

NEW! MOUNTAIN KING 

Because 
at CBS Software, 
we be lieve our 
computer programs should 
speak for themselves. 

NEW! BOULDERS AND BOMBS 



Teachers are excited about the ways they can use 
the computers in their classrooms. I sensed some 
fear and anxiety in this group, too - a certain ten­
tativeness about really moving into this strange 
new world . But mostly I sensed excitement- a lot 
of it. 

And the questions. Here is where the com­
puter hackers and humanists diverged com­
pletely. The hackers asked how soldering oncer­
tain boards is done and about which section of 
memory is switch selectable. The humanists asked 
how computers for very you ng kids would alter 
the way kids develop their fine motor skills and 
the way that they get along with other people. 

For example, I conducted a workshop at Hol­
lins College on "Computer Literature." During 
the workshop a man raised his hand and said, "I 
am an artist and a teacher. I teach elementary 
school children how to paint and draw. If little 
children learn to paint beautiful pictures on a com­
puter just by pressing a couple of buttons, how 
will they ever learn to draw on paper?" 

How do you answer a question like that? I 
didn't try, but other people in my workshop did. 
One woman, an elementary school teacher, said, 
"Who cares if they draw on paper? ln the future, 
no one will be using paper. They will be using TV 
screens for everything. They are the new medium 
for creative expression, not paper. Kids have to 
learn how to do this to be prepared." 

Another teacher disagreed. "If kids only learn 
how to push buttons," she said, "they'll never 
develop their bodies. Their gross and fine motor 
skills will never be developed. These skills are 
crucial to a child's becoming an adult." 

Another teacher added, "And what about 
the pleasure children have using art materials? 
Children who only work with TV screens and 
plastic buttons will never know the joy of using 
gooey fingerpaints, and clay, and paste, and 
making cutouts out of construction paper. It 
doesn't sound modern to me, it sounds de­
prived." 

Jiminy Cricket The Computer 
During the workshop, I told the teachers about 
my concept of the "Computer Friend ." I said that 
I thought all personal computers would one day 
assume human-like qualities and become intimate 
friends of their human masters. 

One teacher applauded this prospect. "This 
will be a boon for human relations," she said. "It 
will let everyone, especially family members and 
young people, work out their feelings first with 
their computer. If something is troubling them, 
they don't have to keep it bottled up inside them. 
They can tell their computer friend. Then, after 
the matter is aired, they understand it more 
clearly, and they feel better about it and can ap-
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proach members of their families and other human 
beings. A lot of situations are like powder kegs, 
ready to go off. Maybe the computer friend will 
help defuse them." 

This point of view was echoed by another 
member of the workshop, who said she thought 
the computer friend might be like Pinocchio's 
friend Jiminy Cricket. The friend could be a per­
son's conscience. The friend would hear a person's 
deepest secrets, his darkest and most whimsical 
fantasies and wishes. 

At this point, two teenage girls raised their 
hands. "All this sounds dangerous to me," one of 
the girls said. "If computers are so friendly, they 
might lure people away from interacting with 
each other." 

"She's right," said the other girl. "How can a 
human being be as patient as a computer friend? 
How can a person give another person their undi­
vided attention the way a computer friend ca n?" 

"And what about babies and toddlers?" 
added a woman teacher. "They may learn early 
in their lives to relate to a computer friend. But 
the friend may become a substitute for other 
people. This could stunt a ch ild 's abi lity to get 
along with people around her. Her ea rliest model 
for socialization wouldn't be a person, it wou ld 
be a computer." 

Computer Intimacy Vs. Computer 
Literacy 
In one of our workshop discussions, I questioned 
the big focus on computer literacy. I said that com­
puter literacy was fine now while we were still in 
an age of transition from a non-computerized 
society to a completely computerized society. In 
the future, however, when people have fully ac­
cepted computers and when computer technology 
has matured, we will move beyond computer 
literacy into computer intimacy. 

I compared my audience to computer hackers, 
and said that it was obvious that the change from 
literacy to intimacy was already occurring. People 
were worrying less how computers worked and 
more how to "drive" computers the way they 
might drive an automobile. Also, they were show­
ing concern about the impact of such a powerful 
technology on their lives, their students' lives, 
and the lives of their children. I likened intro­
ducing a computer into people's lives to sitting 
behind the wheel of a powerful race car. The car 
can take you places at breathtaking speeds, but, if 
mishandled, it can maim and ruin. 

Computers are not a technology of the body 
but a technology of the mind. As carriers, 
amplifiers, and multipliers of symbols, concepts, 
and ideas, they are far more powerful than auto­
mobiles. Whether they cause us to benefit or suffer 
depends on how we use them. C 



No one, not even the author, has 
ever achieved the last Gridruaner. It 
i5--= ?..9 extrem~lita§_1-paced ar~~~­
quality gamec@Signed 10 te5fyour 
coolness under fire and challenge 
your reflexes. 

As the. pilot of the Gridrunner, a 
co~ ~f ship, you_,l!)Ust annihilate 
!tl: · -tis e~e~~veling 
aJorrg. e "Grid~Jhgff scores 
possible only through 1he mastery 
of the patterns of the X/Y Zappers 
and-the Gridsearch Droids whicn, 
wh troyed1 = ate into 
po lyletflal ~- -s. _ 

ner has 32 levels of diffi,. 
c1,.1lty (20 levels in 
the VIC 20 ver­
- ton). To this 

te~ 1he1, 
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achieved. -

Can you beat 
Grid r'? 
Seeo:-y - ocal 
computer or 
games dealer 
and find.out. 



HOW TO BUY THE 
RIGHT PRINTER 

Charles Brannon. Program Editor 

You discover bugs (errors) in your 50-l ine BASIC 
program. If you could only see more than 20 lines 
at a time! You use your computer to keep track of 
your record collection, but realize that the valuable 
information on your TV screen is transient - erased 
when you "Press RETURN to Continue ." You 
subscribe to a telecommunications network and 
despair when your hard-earned 300-baud text 
scrolls off the screen into oblivion. You may feel 
that you need a permanent record of your text, 
want to write (word process), or hang your artistic 
efforts on the wall. 

Even though prices are falling, a printer is an 
investment. Your printer could cost more than 
your computer. After you've realized you need a 
printer, you need to decide how much printer 
power you require. 

Applications 
First you should identify your application. Do 
you need only paper listings of your programs? 
Simple "printouts" from your home financia l 
program? Will you want to use your computer for 
word processing? Do you need to print on plain 
paper, on special forms, or to produce extra-wide 
accounting reports? Consider also the fact that as 
you expand your computer system, your needs 
could change. Does a certain printer have enough 
features to be satisfactory in the long run? Re­
member that most printers cannot be expanded 
as easily as computers can. 

Printing Techniques 
Printer manufacturers have come up with many 
ways to solve the problem of getting words onto 
paper. The most obvious method is similar to the 
way that typewriters print. A formed character 
"stamp," usually made of metal, is struck against 
a ribbon that leaves an impression on paper. On a 
typewriter, a series of levers controls which char­
acter hits the paper. IBM invented the "type ball," 
a hemisphere containing all the characters in vari­
ous rows. To print a letter, the ball turns and tilts 
to select the right letter, then the whole ball strikes 
the ribbon. 
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It is not easy to interface a computer with a 
typewriter. First, typewriters are not built to tol­
erate continuous operation. Second, some of the 

interfaces are cumber-
some and expensive, 
usually a series of 
solenoids that push 
the levers around, or 
a keyboard overlay 
with a separate sole­
noid for each key to 
mimic a human typist. 
The third problem is 
speed; you still can't 
drive the typewriter 
faster than about ten 
characters a second . 

The old-fashioned 

Close-up of an IBM Selectric 
ball. Some electronic type­
writers can also functio11 as 
computer printers with the 
proper interface. 

typewriter layout is 
prone to jamming; the type ball is too slow. Printer 
technology diverged to solve the problem. Oot­
matrix printing was developed as an appropriately 
digital way of producing text. The daisy wheel 
was developed as a high-speed, reliable way of 
printing formed characters. 

Some letter-quality printers are called "daisy wheel" printers 
because they use a print head shaped like a daisy with letters 
on the ends of the petals . 



A The lnterbus Series. Three interfaces for the VIC 20 and 
Commodore 64: one for IEEE 488, one for RS 232 and one 
for Parallel. 

The VIE and CIE are IEEE 488 interfaces for the VIC 20. 
When plugged into the expansion port, the cartridge is 
''transparent;" that is, the user can still attach other peripherals 
without any interference. Devices such as 4040, 8050, 2031, 2032, 
4022 and 8023 can be controlled The IEEE software can be called 
by using the 'SYS' command, even in the middle of a 
BASIC program. 

The V232 and C232 are serial interface cartridges which 
allow connection of various input/output devices such as printers, 
modems, plotters, etc. to VIC 20 or Commodore 64 computers. 
Featw"es include: positive and negative voltage swings to meet full 
ElA standards, straps and jumpers to allow reconfiguration to meet 
pinouts for any RS232 device, and software selectable reconfigura­
tion such as baud rate, parity, and duplex mode. 

The VP! and CPI are parallel interfaces for the VIC 20 and 
Commodore 64. These interfaces provide direct BASIC use of the 
parallel printer bus and give "invisible" access to the bus. The 
VPI can be used only on the VIC 20 and uses the expansion port 
The CPI will work with both the VIC 20 and Commodore 64 and 
does not use the expansion port. The CPI also has switches for set­
ting insertion or deletion of line feed, conversion of Commodore 
ASQI into standard ASQI or visa versa, addresses printer to device 
4, 5, 6 or 7, and allows normally unprintable Commodore characters 
to be printed in a recognizable form. 

8 Expandoport Series. Expandoport 3 and Expandoport 6 are 
three- and six-slot expansion boards for the VIC 20. Each slot on 
the Expandoport 6 has a switch for controlling power to that con­
nector. The switch allows the use of cartridges which respond to the 
same memory space. The Expandoport 6 also has a fuse and resd . 
switch. The fuse prevents excessive current drain from the VIC 20 
and protects it from 'shorts'. The reset switch allows the user to 
'Restart' the VIC 20 without turning power off. This feature allOWli 
RAM, which is located in the ROM expansion area, to be protected 
during 'Restart'. 

Expandoport 4 is a four port expansion board for the 
Commodore 64. It has the same features as the Expandoport 6 and 
even allows for the use of varying width cartridges. 

C Terminal Pak Series. The VTE 40 Terminal Emulator 
(VfE 40) is a hardware and software package which converts the 
VIC 20 into a 40-column communications terminal. The VTE 40 
cartridge is complete. Various set-up parameters such as baud rate, 
parity, duplex, and bits per character can be selected through a 
'menu' format VTE 40 features are: 40 x 25 text display, user 
definable communication specs, smooth or normal scroll, print infor­
mation to printer or disk, generation of rontrol codes, selective 
omission of data, continuous status line. 

The CTE/VTE Terminal Emulator (CTE/VTE) is a software 
program which converts the VIC 20 or Commodore 64 into a ter­
minal. The user can 'software select' the baud rate compatible with 
the modem used. Full upper and lower case characters are supported. 

D Audio Link. An audio cassette adapter interface for the 
VIC 20. Features include: use of regular cassette recorders, conver­
sion of VIC 20 digital data to audio and visa versa, normal and 
inverted cassette signal, remote on/off control and control of 
external devices. · 

E VRAM. These memory expansion modules are designed to 
provide additional user programming space for the VIC 20 system. 
VRAM plugs into the memory expansion port and requires no 
additional power or modification to the VIC 20 system. The units are 
packaged as 3K, 8K, 16K and 24K modules. Strapping is provided 
for mapping 8K blocks of memory into the various available 
memory blocks. 

VIC 20TM and Canmodore 64 Thi, CBM°™ and PET™ are registered trademarks o1 Commodore 
Business Machines. 
Expandoport. Audio Link. lnlerbus, Tmriinal Pak. VRAM and Monltor·Llnk are aipywrited by Micro 
Sysiems DeveiopmeoL Inc. 

D Audio Link. 

Call toll free 
for nearest dealer 

1-800-527-5285 
Lifetime warranty 

available upon 
return of Product 

warranty card 

11105 SHADY iRA11... • SUTE 10<! • OAl...LAS, TEXAS 75229 



Some letter-q11ality printers use a "thi111ble1 " a variatio11 of 
the daisy wheel. 

Dot Matrix 
Take a look at the characters your computer dis­
plays on your TV screen. Each one is made of tiny 
dots, usually within an 8 x 8 box. Figure 1 shows 
a typical dot matrix representation of the letter 
"A". The dots are formed by a sweeping electron 
beam in your TV tube. Dot-matrix printers also 
use a series of dots to form characters. 

The heart of a dot-matrix printer is the print 
head. Imagine it as a series of vertically stacked 
pins (see Figure 2). Each pin can be "fired" inde­
pendently. To print a line of text, the print head 
sweeps across the paper. Characters are not 
formed "all at once," but one vertical Line at 
a time. 

There are several ways to print on the paper. 
Impact printers strike the pins against a ribbon to 
leave an impression on paper. Thermal printers 
use a column of tiny "spark plugs" to electrically 
vaporize (bum off) a special aluminum coating on 
thermal paper so that a black surface under the 

A print head from a dot-matrix 
printer. The e11ds of the fi11y 
wires which form the characters 
are barely visible at the front­
center of the print-head. 
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aluminum will show 
through. !11k-jet 
printers spray ink 
through tiny holes. 

Each dot-matrix 
method has its ad­
vantages and disad­
vantages. Thermal 
printing is much 
quieter (and cheaper) 
than impact printing. 
Some thermal printers 
are virtually silent. 
Ink-jet printers are 
even quieter, but 
their price places 
them outside the 
home computer 

market for now. Impact printers, despite their 
sound and higher price, do not require specia l 
thermal paper. Another disadvantage of thermal 
paper is that it does not age well. It oxidizes over 
time and darkens appreciably. 

Friction Vs. Tractor 
Also borrowed from typewriter technology, a 
platen is found in most friction-feed printers. The 
pressure of the rotating cylinder feeds single-sheet 
or roll paper. Unfortunately, friction-fed paper is 
subject to slippage and skewing. After ten forms, 
your printer may no longer be lined up with the 
paper. Skewing varies; some printers have excel­
lent friction feed. However, the reliability of a 
tractor feed mechanism is generally superior for 
processing multiple forms . The "teeth" of a tractor 
feed mechanism fit into small holes on each side 
of the paper and pull it through the printer. Tractor 
feed is more expensive and requires continuous 
special pinfeed paper. However, the strips of 
holes can be detached and the paper sepa ra ted 
into 8112' ' x 11" sheets. 

A tractor-feed printer with its tootl1ed wheels a11d perforated 
paper. (The right-hand tractor is 1111'atched.) 

Print Quality 
Obviously, formed character printers (daisy 
wheels) produce the best-looking text, indistin­
guishable from a typewriter. This is important 
for business, where the "computery" style of 
dot-matrix is often unacceptable for letters . Some 
dot matrix printers, however, have exceedingly 
fine print quality. This is called correspondence 
quality, and can approach a typewriter's quality. 

Correspondence quality printers space the 
dots closer together. A 5 x 7 character matrix is 
standard on average dot-matrix printers, but cor­
respondence quality printers use 9 x 9, 9 x 14 (or 
9 x n, where n can vary), or even higher densities. 

Related to dot density are lowercase descen­
ders, the "tails" on the letters g, j, p, q, and y. A 
5 x 7 matrix is not really adequate for good de­
scenders, which should extend at least two dots 
below normal letters . See Figure 3 for an example. 



A.E.'s, produced by an industrial giant to control pollution on Earth have 
slipped quality control. They attack relentlessly in waves from the sky. Your 
mission: to.drive them farther and farther into space. With each successful 
defense, you are transported to another, then another more distant 3-D 
environment. With these progressively difficult scenes, A.E. delivers the 
ultimate challenge. 

Never has a computer game required 
such precision, such timing. You 'll be 
hooked from the very start. A.E. (it 
means sting ray in Japanese) provides 
such enduring satisfaction on every 
level that it will become your personal 
standard of excellence in computer 
gaming. 

Now available for Apple II, 
II+, lie and Atari 400/BOOt 

1Apple and Atari aro registered tradema1ks of 
Apple Computer. Inc .. and Atari. Inc. respectively. 

~Broderbund Software 
Broderbund Software, Inc. 1938 Fourth Street San Rafael, CA 94901 (415) 456-6424 



Descenders can make text easier to read, and if 
you do a lot of proofreading or copy-editing, this 
can make a difference. 

Character Sets 
Every printer has a slightly different typeface, or 
character set. The character set is the various pat­
terns that the print head uses to form a character. 
Some printers use a simplified character set for 
high-speed draft printing. The patterns are less 
dense. However, that same printer might also 
offer high-quality dot-matrix printing, but at a 
lower speed. A printer should have upper- and 
lowercase, and all the normal symbols found on 
your keyboard. Some printers have special line­
drawing graphics characters or foreign language 
symbols. Compare sample printouts from several 
printers when: making your choice. 

Variations 
Dot matrix printers can also perform special tricks 
with the characters. They can elongate (print twice 
as wide) and condense (twice as small). Some 
printers can automatically underline text, others 
have horizontal or vertical tabs, or can double­
strike or print in boldface. Printers can also vary 
the height of a printed line. Most printers are able 
to form feed (automatically advance to the top of 
the next page). This is done by sending a special 
message from your computer to the printer. 

Graphics 
In addition to printing predetermined patterns 
(ordinary numbers, letters, etc.), some printers 
also let you control the print head directly to create 
your own custom graphics. You can create special 
symbols. And you can "dump" (copy) graphics 
from your computer, if it has a high-resolution 
screen. High-resolution is measured in dots-per­
inch or dots-per-line. You may not need more 
resolution than your computer has. If your com­
puter can display 320 dots per line, you won't 
necessarily need a printer's capability to print 960 
dots per line. One caveat of high resolution is 
speed; the more tiny dots you have to control, the 
more data needs to be sent. You may require a 
special machine language routine to effectively 

use dot graphics, so check what's available before 
buying. 

Printer Software 
Look over the available software which is com­
patible with the printer you're considering pur­
chasing. If your favorite word processor doesn't 
support the "FastPrint 110," you may not be able 
to use some of its features. However, some word 
processors let you embed special characters in 
your text to control any printer. 

Speed 
Generally, dot-matrix printers are fast - 60 to 80 
characters per second (CPS). Letter quality printers 
(daisywheels) run from 25 to 50 CPS. Some low 
cost daisywheels print at around 10-14 characters 
per second, so consider your patience threshold 
before you buy. Several tricks are used to increase 
throughput. Time normally wasted during the car­
riage return, when the print head has to travel 
from the end of a line back to the beginning for 
the next line, can be used by printing backwards 
on the return. This is bidirectional printing, and 
can speed up overall output significantly. 

Another trick used in conjunction with 
bidirectional printing is logic-seeking. A logic­
seeking printer attempts to print the shortest line. 
If necessary, the print head may return at high 
speed to print a short line. Some printers, espe­
cially daisy wheels, also boast space skipping. 
This is most useful when the printer fill s in blanks 
on a pre-printed form . Instead of advancing at a 
uniform rate, the printer counts all spaces re­
ceived, and then quickly jumps directly to the 
next non-space printing location . 

Random Access Printer 
To free up the computer while the printer is zip­
ping away, some printers contain an internal buf­
fer. A buffer is just RAM memory, like your com­
puter's RAM, but is inside the printer. The buffer 
accepts characters from your computer as fa st as 
the computer can send them. It then feeds the 
characters to the printer at a more leisurely pace. 
If the buffer is large enough, your computer will 
be available almost instantly for other non-printer 

Figure 1: Dot Matrix Figure 2: Print Head Figure 3: Descenders 
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For Heroes Onlyl 

Type Attack 
The planet Lexicon is 

under attack! Letters of 
the alphabet are falling 

from the sky. To repel 
them. you must be able to 
type the letters faster than 

they can fall. Be quick! 
An entire civi lization is 

depending on your skill. 

Avail. on disk lor !he Apple II , 
II 1 or lie and Alar i 800 or 

1200, IBM-PC and 
Commodore 64 and on 

cartridge tor the VIC-20. 

Blade of 
Blackpoole 
Step back in time and join 
the se'arch for the magical 
sword of Myraglym. Travel 
cau tiously on your journey 
for you will encounter 
dangerous serpents. 
spine-chilling evils and 
carnivorous plants that 
crave human flesh ! 

Avail. on disk tor !he Apple II. 
II + or lie and Alari 800 or 
1200 and Commodore 64 . 

Pure Video Excitement! 
For Your Atari 800 or 1200, Apple II , II + or lie , 
Commodore 64, VIC-20 and IBM-PC 

Si rius. Twerps. Blade al Blackpoole. Type Al lack and Crit ical Mass are trademarks at 
Sirius Sotlware. Inc .. 10364 Rockingham Drive. Sacramento , CA 95827 (9 16) 366-1195. 
All righls reserved. Apple II . II + and lie are trademarks at Apple Computer. Inc. 
Atari 800 and 1200 are trademarks ot Alan. Inc. VIC-20 and Commodore 64 
are trademarks at Commodore Business Machines. Inc. IBM-PC is a 
trademark of International Business Machines. Inc. 

Twerps 
The boldest space rescue 
ever! Defenseless Twerps 

are stranded on an aste­
roid . You . Captain Twerp, 

are to board a Twerp· 
craft . blast through the 

Orbiters, land safely and 
rescue your comrades. 
Beware of the Glingas 

and Twerp-eating 
Gleepnites! 

Avail. on disk lor !he Apple II , 
II or lie and Alan 800 or 1200. 

·­~ 

Critical Mass 
On Jan. 1st at 10:00 am, 
the U.N. received this 
message : "Good Morning, 
in exactly 9 days, the 
world's 5 largest cities will 
be destroyed by thermal 
nuclear weapons. " At 
10:03 am, you received 
this assignment: STOP 
... THIS ... LUNATIC! 

Avail . on disk tor !he Apple II . 
II r or lie and Atari 800 or 
1200 and Commodore 64 . 



Figure 4: Sample Type Styles 

'!'his is a saq;le letter-qual.ity pxii~tout 
lowercase de•cender• g,j,p,q,y 

tasks while the printer is printing. Almost all 
printers have a one-line buffer, but some printe rs 
have 4K, 16K, or even 64K buffers! Also, some 
manufacturers market add-on buffe rs that attach 
between your computer and the printer. 

The Interface 
Most computer m anufacturers have a line of 
"official" printers. These are usually relabeled 
versions of other commonly available printers . 
Sometimes, the company that made yo ur com­
puter customizes the printer to add extra func­
tions, or just a built-in interface. If yo u a re buying 
a printe r from a third party vendor, you may need 
a special cable or inte rface. 

The two most common printer interfaces are 
Centronics para llel and RS232C se ri a l. Many home 
computers use a proprietary (non-standard) input/ 
output port and special cables. This does not lock 
you out from o ther printers if an "interface box" 
is available . You plug your computer's special 
cable into this "black box" and run a cable from 
the interface to the printer. Some interfaces a lso 
perform intelligent tasks, such as code translation, 
if your computer does not use the standard ASCII 
code (a convention for sending text as numbers). 

Print Width 
Most printe rs can print 80 columns per line, a l­
though some can squeeze in condensed characters 
in 132 character lines. Some printers have an extra­
wide carriage. There are also 40-column and 32-
column printers. If you plan to do word process­
ing, you'll need an 80-column printer, since it 
matches normal 8 '12' ' x 11" paper. Forty-column 
printers aren't as common as they once were, 
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s ince 80-column printe rs have become less expen­
sive . If you are interes ted in screen dumps and 
program listings, you need a width equal to yo ur 
computer's display width (22, 32, or 40 columns). 

More On Daisy Wheels 
A da isy whee l printer prints by rotating a sma ll 
metal or plastic dis k with characters on lo ng 
spokes, or petals . A hammer strikes the pe ta l 
against the ribbon and pape r. A variation on the 
daisy is the "thimble," w here the petals a re curved 
up into a cup, with the ha mmer in the middle of 
th cup. There are more moving parts and m ore 
m etal and plastic in a letter quality printer than in 
a dot matrix or therma l printer. 

When yo u're s hopping for a letter quality 
printe r, see how many type sty les a re avai lab le. 
Also compare ribbon prices. Some dai sy whee ls 
can even superscript and subscript (roll the pa per 
up or down half a line), type in boldface o r 
"shadow," or even plot g raphics usi ng a period 
as a dot. Some lowe r price da isy wheels ca n mimic 
the fea tures of their "big brothers," u sing th e 
same daisy wheel e lements and ribbons. 

If you want to add the valuable features of 
word processing, or wa nt convenient hard copy 
a t any time, a re latively s ma ll investment in a 
printer can change your w hole outlook on yo ur 
computer system. © 

TIMEX/ APPLE 
Powerful. Professional. Quality 

Programs from Spectral 
Featuring these best sellers: 

Fil..E MANAGEMENT SYSTEM - You c reate and manage a.11 types oJ files for 
home and bu:uness. Includes options lo cn1er records, edit records, 
sort the lilo, seatch lho hlo, and much much more. (T1mox only) 

$19.95 

HORSE RACING ANALYSIS - Use your compute r lo win money al the races . 
This prog ram utilizes mathe matical analysis in con junction with an 
algo rith m deve loped lrom a computer study of 7, 000 races . 
(Timox I Apple) , , , . . . . . , , . . . ... $24.95 I S29.95 

CORPORATE EXECUTIVE - A corn prohonsive simulation puts you 1n contro l 
of a la rgo au lomob1lo mnnufaclu ror . You ma ke dec1s1ons on pr1cm9, 
advertis111 g, p roduchon, cap1tal investment, (etc.}. Your !!.COIO 1s 

dependent on ability llnd insight you display in managing 1ho com ­
pany. Do you have the slolls to bea t the high p ressured compet11ton? 
Based on a proq ram used to lram lop managers al major un iversities. 
(Timex I Apple) . . .. . Sl5.95 I 519.95 

SPECTRAL GRAPHICS - Actually 4 programs m one; this mcrcd1ble system 
transforms you into,, computer arhst capable of creahng temarkablo 
pictures, J -D graphics, and optic 11lus1ons. Explore the full polenlla l ol 
Timex qraph1cs, m a system which is enjoyable and easy lo uso . A 
grea t way to int roduce your kids lo the cornpuler. (Timex only) .Sl9.9S 

SPACE LANDER - You are the captain of a spaceship whose m1SSJon 1S lo ex· 
plore the planets of lhe solar system. As you approach each planet, 
you mus! safely guide your c raft through its atmosphere and a1templ a 
successlul landing. Dul Beware! Each place! has ils own penls walling 
for you, such as Pluto'!'! huc10 underg round tunnel system . This p ro­
gram leaturos rema rkable qrct.ph1cs and sounds, and doos not roquire 
paddles. ( Applo only) . · $24.95 

FLIGHT SIMULATION - A remarka ble rca l-l1 mc graphics simulation that g ivo!. 
you the feeling ol actually boing in t.he cockpit. You have full conltol 
over a 747 JOI. Hint ! Don't lo rqel you r landing gear. (Timex only) 

.. $19.95 

~ Call or write for FREE CATALOG 

~SPECTRAL DATA SYSTEMS inc 
P.O. Box 308 

C.j Plainview, New York 11803 ~ 
(516) 681-1909 
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~oftware 
ZAP! - Climbing the corporate ladder could be fun except for all that fa lling paperwork. 
Th is Hires arcade type game allows up to 4 players to advan ce through each floor to scale 
the corporate ranks. Be careful, it's easy to be ZAPPED! CARTRIDGE for VIC 20® $29.95 

A'FE-PAK - Eight graphic games on tape with complete manual to expla in gaming tech· 
niques. For VIC 20'~ OHL Y $24.95 

WORD WIZARD for the VIC 20 ' · (Requires at least 8K memory expansion) A user friendly 
WORD PROCESSOR with optional joyst ick control. Ea sy edit and string manipulation com · 
mands. Full use of function keys, Delete Word . Search functions and Full Justifi ca tion . Use 
VIC 20· pri nter. or any Centronics compat ible printer connected to the user port . On Tape 
(supports disk). $34.95 

BOMBER WORD - A unique graphic word game on cartridge that provides the ful l hrill of 
arcade aclion. Complete with six modes of play options for added enioymenl. Play against 
the compuler or another player. 6 to adulL F~ r VIC 20' $29.95 

TIC ATTACK - A fast action arcade game on Cartridge that challenges all of your dexterity. 
Wrilten in machine language for special audio & visual effects. Over 100 levels of play. 
High score indication. For VIC 20"' $29.95 

DOT-A-LOT - As you wander through life collecting Berries. you happen upon some magical 
fruil. Pick one and the treasures appear. but the Meanies are out loday looking to spoi l your 
fun. Defeat them and continue on to a higher level. An ever changing maze plus arcade type 
an1mat1on to provide a real winning CARTRIDGE for the VIC 20<!> . $29.95 

TRIPLE PLAY - Three games that are both fun and educational. CROSSWORDS) requires at 
least 8K expansion). Five complete puzzles are inc luded . CRYPTOSOLVE will help you solve 
those cryptic messages found in newspapers, and magazines with a system at ic compu ter 
technique. Included are approximately 50 different puules. You can even en ter your own 
cryptic messages. HIDDEN WOR DS wil l display a matrix of seemingly random letters on the 
screen You should be able to find many words. Included are approximately 25 different 
puzzles . For VIC 20 ' ONLY $29.95 for all 3 

KEYQUEST - Our exciting new Arcade type game that takes you through the many levels of 
an ancient dungeon while gathering treasures and gaining experience points. Monsters. 
magica l keys, and hidden passages all add to the exc itement. ON CARTRIDGE for VIC 20" . 

ONLY $29.95 

SKETCH PAD & CHAR-GEN - A high resolu tion drawing program that will allow you to 
save your pictures to tape. Also included is a si mple to use character generator that will 
allow you to design a different character for every printable key. Create game creatures. 
foreign alphabets. secret symbols or other special characters. One set is included . On Jape 
for the VIC 20 ' $24.95 

:Hardware 
EXPAND·O-RAM - 16K Expansion Boa rd for the VIC 20® with reset, memory write prolect . 
full memory allocation, plus TWO slots. like having 2 products in 1. Ca n be used as a cart · 
ridge development system too. $119.00 
UNIVERSAL TAPE INTERFACE & DUPLICATOR - (U se on the Commodore 54© and VIC 
20 ' ' ). With this device. you can ea sily load. save or even duplicate tapes with your standard 
recorder. Full 3 LED indication of Data transfer. A rel ia ble way to load, Save and Dupl icate. 
NOTE: Duplicat ion requires 2 standard cassette record ers. Only $49.50 

TYMAC BUFFERED PARALLEL CABLE WITH DRIVER - For the VIC 20® & Commodore 
64 ' . This cab le assembly plugs into the USER Port and provides a simple and inexpensive 
way to connect a PARALLEL Printer to your computer. ONLY $19.95 

DRIVER CARTRIDGE for VIC 20 - Take ull advantage of the capabil;ties of your 
Parallel Printer including full Commodore graphics and formatting. Ava ilable for SEIKOSHA. 
C.ITOH , OKIDATA. and others. Specify printer. ONLY $29.95 

TYMAC " CONNECTION" - A truly intelligent para ll el interface for the VIC 20 and Com­
modore 64·" . It will make your printer operate like the COMMODORE Printer including 
graph ics. text symbols, tabs, and virtually every other printer function. Plugs into the serial 
sockel. Available for most popular parallel printer. $119.00 

Dealer and Distributor 
Inquiries Invited 

201-B38-9027 

13428 Route 23, Butler, HJ. 07 405 

m1cra 
WllrE 

DISTRIBUT ING INC 

NOTE: We !i0ht11 naroware and softwa1e items !or lhe VIC 20 ' and Commodcte 64 Roya lties. license lees. Of ou lughl purchases 
can be ne5ot1ated Commodore 64' & VIC 20 1 are Registered T1ademarks al Commodae Busmen Machines, Inc 



The New, 
Low-Cost Printers 

Kathy Yoko l, Edi lorio l Ass1slo nl 

You no longer have to pay more for your printer than 
you did for your computer. There are now a number of 
good, low-cost printers that offer many of the fea tu res 
fo und in 111ore expensive models. 

If you 've been putting off buying a printer becau se 
they're too expensive or they' re too big, ugly, and 
noisy or there a ren ' t very ma ny to choose from -
it could be that you just ran out of excuses . 

Your best approach might be to ask yourself 
a few ques tions first so you don' t find yourself 
buy ing a p rinte r that goes beyond yo ur needs or, 
worse yet, one that yo u'll outgrow in six months. 
If you're not sure what ques tions to ask, or if you 
want to familiarize yourself with the mechanics of 
these machines, see Cha rles Brannon' s article in 
this i s ue o n choosing the ri ght printer. 

The $500 Cutoff 
In this a rticle, we' ll be dea ling with a group of 
printe rs in the under-$500 price range. A year 
ago, tha t would have been a pre tty short lis t. Many 
of these printers are new; the othe rs have recently 
come down in price enough to be included. 

What can you reasonably expect from a print­
er in this price range? More than you might think. 
You wouldn' t necessa rily wa nt to use one of these 
models for business correspondence, but they 
would certajnJy suffice for personal correspon­
dence, record-keeping, printing your own pro­
grams, and other persona l uses . 

As fo r fea tures, there' no need to think that 
you ca n' t expect a reasonable number of features 
found on more expensive printers . You just won't 
find as many. But several printers in this price 
range offe r bidirectional printing, upper- and 
lowercase characte rs, some gra phics capabiJjties, 
and at least one good interface. Also, most of these 
printers will accommodate fulJ-s i-ze paper and 
offer a choice of friction or tractor feed. 
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Peripherals For Your Peripherals 
Whe n you bought your home com pute r, you 
might never have drea med tha t you wo uld need 
more than SK RAM. If you fo und , a few months 
down the road, that you rea lly did need it, you 
bought additional memory . 

Likewise, it is possible to ex pand the 
ca pabilities of many printe r models after you've 
boug ht them and used them aw ruJe . You might 
find tha t a one-line bu ffe r is so limiting tha t it' s 
tying up valuable computer time or tha t your fri c­
tjon feed printer does n o t a llow yo u to prin t lo ng 
documents continuously without stopping to 
feed more paper into it. Or you mig ht buy a new 
computer that does not have the appropria te in­
terface. Such situa tions can be resolved . You' ll 
have several options. 

As for an additiona l buffer, thi s ca n be acco m­
plished with a data buffer. A data buffer pulls the 
stored information from your computer, stores it 
within itself, and feeds the da ta into your printe r 
at a measured pace, freeing up yo ur com pute r fo r 
other uses while your printe r is printing. 

The Quadram Micro faze r is one such device . 
The Microfazer plugs into a Cen tronics-compa tibl e 
interface, and will give you up to 64K additional 
memory for unde r $300. 

Another is the Microbuffe r fro m Prac tica l 
Peripherals. The Microbu ffc r comes in three mod­
els. One fits the Apple II and can be expanded up 
to a 64K buffer. Anothe r model interfaces with 
Epson printers and con ta ins up to 16K, a lthough 
it reportedly wiU soon go up to 64K. The third is a 
s tand-alone model, which fits virtualJy any printer/ 
computer combination that has the correct inter­
faces; this model contains 256K buffer. Microbuffers 
come with RS-232 and Centronics parallel interfaces 
and retail for under $300. AIJ of these units are 
stackable. 

Adding tractor feed to your friction feed printer 



YOUR HOME COMPUTER IS 
JUST THE BEGINNING. 
You've got your home finances 

organized, learned a little French , 
played a lot of Zork. You have all 
the software you want. 

Yet , somethjng is missing. 
lntroducing Delphi,,.. The 

information, communications and 
entertainment system that takes you 
far beyond the limitations of disks 
and cartridges. The system that's 
so friendly the whole family can 
use and enjoy it. 
Delphi is 
what the 
home 
compute 
was 
really 
meant 
for. 

HERE'S WHAT DELPHI GIVES 
YOU NOW. 

With a simple telephone 
call , you can look up any- -
thing in a vast research 

. library which includes 0,..-~-.iii,,, 
a 20,000-entry 

00

9

0 
8

0
: 

1 

encyclopedia. You can ,,.., -- r; · 
do your banking. Get the news , 
weather and sports stories you 
want from several wire services. 
Check airline schedules and make 
reservations. Shop from an electronic 
catalog. Tap into the Comp-Li-Store* 
discount shopping service. Keep 
track of your appointments. Play 
games . Get in touch with other peo­
ple through the electronic 
bulletin board, mail and "talk" 
services. Seek advice from other 
members and volunteer your 
own expertise. Collaborate on~ 
the Delphi novels. Take part 
in or run a subscriber poll . 

That's just the beginning. 

at th 
home 

ompute 
as reall 
meant 

for. 
YOU CAN BE PART OF THE 

DESIGN COMMITTEE. 

THE PRICE IS 
FRIENDLY, TOO. 

It's just 849.95 to establish 
your Delphi membership and for the 
handbook to get you started. Then 
just as little as 85 cents for 10 
minutes (SS per hour) on-line for 
most services during home time . .. 
evenings, weekends and holidays. 
Office time, of course, is more. 

DELPHI IS COMPATIBLE 
WITH YOUR EQUIPMENT. 

No matter what home 
computer you have, you can use 
Delphi. Unlike other systems, Delphi 
is compatible with all makes and is 
easily adaptable to any screen size. 
And you can use just about any 
acoustic coupler or direct connect 
modem to connect Delphi to your 
telephone. 

WE PROTECT YOUR PRIVACY. 

We're continually adding new We designed privacy into ~\I · 
services. But only services we think Delphi from the start. Our i:ii~ 1 

you and your family ___,...--==,...._ j password system c:>: " -
wiU ~se an~ enjoy. ~ (g1 " prevents r.:;;) r ;:: 
What s commg, [;l ~ C .. unauthorized ~B 1 

for exam.pie, 1il@ / access. We don 't,___ __ 
are tutorials on ~ even know your password, 
subjects from and you can change it any 
algebra to zoology. lime. We can 't monitor your trans-

_;' {J You can be part of the actions or communications. We can 't 
fJ design committee. just tell retrieve information except at your 

us what you'd like to see request. The safeguards are spelled 
on Delphi. out in our policy statement and 

SO FRIENDLY, YOU OON'T 
EVEN NEED OUR HANDBOOK. 

Delphi is the easy-to-use, 
friendly infonnation system. We 

designed it for humans. You 
don 't have to speak 

computerese. In fact , 
you don 't even need 

our friendly 
handbook. We 'll 
take you on a 

guided tour right 
on your screen. 

agreed to by our people. A copy is 
available. We are members of and 
subscribe to the policies of the 
Videotex Industry Association. 

SIGN UP, LOG"-GN t / 
BE IN TOUCfh 

To sign up ,...... er 
and log on , or /I. IE! ¥~ 
f?r m?re informa- \ = fl 
t1on , 1ust see your l_ 
dealer. Or get in touch with Delphi. 

We 'll put your computer in 
touch with destiny. 
"Comp·U·Store ~ >registered 1r3rlcmart. or Comp- U·Cud oI Americl. 

What the home computer was really meant for. 
General Videotex Corp., 377 Putnam Ave., Cambridge, MA 02139 (617)491 ·3393 



s easy ~rouse 
peripherals are available for both VIC 20® and 
Commodore 64~ Our enhancements give you more 
power, more sophisticated capabilities and now .. . 

Free software with any VIDEO PAK. WORD 
MANAGER, our exclusive word processing pack­
age is full of advanced features. Combined with 

our VIDEO PAK, it 
gives your VIC 20 or 
Commodore 64 capa­
bilities found only in 
the most expensive 
word processing 
programs. Like full­
function status dis­
play, and up and 
down scrolling, plus 
13 advanced editing 
features including 

merging and block move. In addition, we've 
included complementary mailing list programs. 
All are written in machine language for fast execu­
tion and minimal memory requirements. They're 
self-documenting and exceptionally easy to use. A 
self-adhesive strip for function keys makes most 
commands one-key simple. So simple, in fact, that 
we've eliminated the 
need for time­
consuming menus 
and prompts. WORD 
MANAGER is pro­
vided on tape-and 
can J:>e loaded to disk. 
It's yours free with 
any VIDEO PAK 
youpiok. 

New! Our lowest 
priced VIC 20 VIDEO PAK ever. 
We've just introduced a highly cost-effective BK 
version. Price it out! 

Just pop this cartridge into your 
expansion port, and your display 
instantly goes to the industry-standard 
24 lines, with a choice of 40 or 80 characters. 
Displayed this way, you '11 know exactly what 
you're going to get on the printout. And you 
really increase 
the amount of 
data you can see 
on the screen. 
You also increase 
memory in the 
process-to 12K 
to handle more 
sophisticated 
functions. Our 
package includes a 
terminal emulator 
and screen print 
feature. Plus 
the free WORD 
MANAGER 
software 
package! 

VIDEO PAK SO 
for Commodore 64. Move up to the industry­
standard 80-column format, and you'll wonder 
how you ever did without it! Use software control 
to go from 40 to 80 characters in monochrome­
and back to 40 characters in color. With VIDEO 
PAK 80, you can take Tiill advantage of the 



terminal emulator mode and 
screen print feature with software 

we include. And this is a great package 
for word processing- particularly with 

our free WORD MANAGER software. 
Z-80 VIDEO PAK brings complete CP/M® com· 
patibility to your 64. This exciting peripheral 
gives you all the VIDEO PAK 80 features 
described above-plus! You see, our built-in 
microprocessor and software give you CP/M com· 
patibility for any of the manv programs format­
ted for the Commodore 1541~ Disk Drive. The 
possibilities are truly awesome! And the WORD 
MANAGER software is free with your purchase. 
VIDEO CABLE completes the installation. 
It's the easy way to connect your VIC 20 or 
Commodore 64 monitor to VIDEO PAK. And 
a must for 80-column use. 

PRINTER INTERFACE in serial. Here's the 
perfect connection for your VIC 20 or 
Commodore 64. With our interface, you just plug 
in and go. We have a simple, yet sophisticated 
interface that offers flexible, continuous 
monitoring of data transfer functions- and virtu­
ally troubleshoots its own easy installation. 

EXPANSION CHASSIS lets you use 4 car· 
tridges at once. Run a series of compatible mem· 
ory; software or game cartridges of any make on 
your VIC 20. Anything with the standard 22-pin 
edge connector. A built-in 500ma fuse protects 
your power supply. 

MEMORY CARTRIDGE 
boosts VIC 20 brain· 
power to 20K. This 
super-reliable cartridge 
features the finest quality 
components, housed in a 
rugged plastic case. 

Check out our AWESOME peripherals. Ask your 
dealer for a first-hand look at our extensive capa· 
bilities, high quality, and reasonable prices. Or 
send for a current catalog and price list . 
DATA 20 CORPORATION, 23011 Moulton 
Parkway, Suite BIO, Laguna Hills, CA 92653. 

Commodore 64, Commodore 1541, and VlC 20 are registered trade­
marks of Commodore Electronics, L td. 
CP/M is a registered trademark of Digital Research, Inc. 

Price/Performance Peripherals 
NOW WITH FREE SOFTWARE! 



is not a problem in most cases; several computer 
manufacturers offer snap-on tractors at a fairly 
low cost . Nor is altering your interface capability 
generally much of a problem. 

Many Choices 
In the following printer descriptions, we will de­
scribe the specifications and special features of 
each machine. This should help you to compare 
these models to your needs and budget. 

Epso11 MX-80 

Epson MX-80 
Of the Epson models in the MX Series, the MX-80 
falls in our price category, reta iling at $494. 

One standard feature of the MX Series is Graf­
trax Plus. Ep on has upgraded this graph ics ch ip 
from the original Graftrax included in earJjer Ep­
sons; the chip can be added to an older model. 
Graftrax Plus provides a considerable variety of 
graphics capabilities. It allows graphics configura­
tions of up to 120 dots per inch horizontally and 
72 dots per inch vertically. It also has an italics set 
and 66 possible variations of print characters, if 
you count a ll _of the script variations. 

The MX-80 can print a full 96-character ASCII 
set in upper- and lowercase. Characters are formed 
in its standard 9 x 9 matrix, though that can be 
emphasized and even double emphasized in a 9 x 
18or18 x 18 mah·ix . Characters per inch (cpi) range 
from 5to17.1 6, depending on which mode you 're 
using, and characters per line (cpl) run from 40 to 
132. The print head operates bidirectionally at a 
speed of 80 characters per second (cps) . 

You can hook up an Epson MX-80 to seve ral 
different models of home computers via its Cen­
tronics parallel interface. A one- line buffer is stan­
dard, but the optiona l RS-232 interface comes 
with a 2K buffer. An IEEE488 interface is a lso avail­
able. The adjustable, tractor-type pin feed will 
accommodate up to 10-inch fanfo ld paper. 
Epson A111ericn, /11c. 
3415 Kashiwa Street 
Torrance, CA 90505 
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Radio Shack TRS-80 DMP-100 
Dot-Matrix Printer 
In December 1982, Radio Shack added a low-cost 
dot-matrix printer to the growing list of TRS-80 ' 
microcomputer periphe rals. Though Radio Shack 
has manufactured several printers for use w ith its 
personal computers, this is its first entry in the 
under-$500 bracket . 

The DMP-lOO's abi li ty to print high-density, 
?ot-addres_sable g raphics is va luable for anyone 
interested m producing graphics on paper. Also, 
using an optional screen print program, the DMP-
100 can produce detailed black and white graphics 
printouts s imilar to those on the TRS-80 Color 
Computer screen disp lay. Its main character set 
can be expa nded from 10 cpi to 5 cpi to create 
more readable copy. 

The DMP-lOO's 80 upper- and lowercase 5 x 7 
dot-matrix characters can be printed at a speed of 
50 cpi . It has underline capacity and w ill take paper 
up to 9.5 inches wide . A buffer of 480 bytes is 
included with the printer, as is one ribbon car­
tridge . Selectable seria l and parallel interfaces 
may be used to connect the DMP-100 to your Radio 
Shack computer. 

The DMP-100 retail s for $499. 
Ta11dy Corporation 
1800 011e Tandy Center 
Fort Worth, TX 76102 

Printelex 

Radio Shack 1RS-80 DMP-100 

About 2 inches high, 4 inches wide, and 8 inches 
long, the Printelex manages to pack many features 
into that small space. It re tails for $145. 

Th Printelex will not print on full-size paper. 
Its maximum paper width is 4.3 inches. And it's 
not an impact printer - it's thermal, so, a lthough 
you won't have the noise of an impact printer, 
your paper costs will be higher. 

The Printelex prints characters in a 5 x 7 dot 
matrix at the rate of 160 cps. It prints a standard 
10 cpi for a maximum of 40 cpl. It prints graphjcs. 
It prints upper- and lowercase characters. It is not 
logic-seeking, but it docs have a one-line buffer. 
Both right and left margins .can be justified. 

The Printelex has both a Centronics parallel 



Introducing the lnsta-Series from Cimarron-lnstantProductMtySoftware for the Commodore 
64 Personal Computer. The Software System: lnsta-Writer, lnsta-Mail, lnsta-Calc. lnsta-Check, 
lnsta-Ledger, lnsta-Sched, lnsta-File. and proven Word Cra~ Ultra 64, DTL Compiler 64, and CMAR 64 
are all available on Diskette, Casette, or Cartridge. This is a so~are system specifica lly designed 
for Your Productivity; manage information-Instantly! Call 714 662-2801 or contact the 
Commodore Dealer nearest you. lnsta-Series-you're communicating with the future-Now! 

CALIFORNIA 97705 TELEX 910-346-67 9 FOR A IT'x22" COLOR POSTER OF "INSrA". SE D SS (CHECK OR MONEY ORDER) TO MICRO-SCI MARK NG 
Cl \RRO'\J C,1'1\DM 1 0:SL-\NOU:\CO\I J <;J:\'( CQ: .. H , fti·i lSr\-R . E ' . :A~,. (0\1\ ' 

THE INSTA-SERIES IS DISTRIBUTED BY MICRO-SCI MARKETING. Dl\tlSION OF STANDUN CONTROLS. INC 2158 HATH/,WAY STREEr. SANTA MJA. 



For the auihonr.ed Apple:dealcrnearest you, caU 800-53ft9696 (soo-662-9238 ln Califumia.) 

Fruitful Connections. 
There ate more people iirmore 

places making more accessories 
and peripherals for Apples than 
fur any other personal compttter 
jn the world. 

Tharticitb those peopl~ 
in hundreds r:>f independent 
companies-you can make the 
humblest 1972 Apple II turn tricks 
that are still.&In.mMs Wish List 
r .""',,. ~ ror1984. 

But now we're coming outwith 
our very own line of peripherals 
and aecessories for Apple$'fe_rsonal 
Computers.,,~ _ .. -

For tW@:very good reaM>m:S'. 
First, compatibility. Weve 

created a totally kluge-free farnily 
of products designed to take full 
aclvan~e the advan: 

·t>uilt int~- e __ Apple. 
Second) service and support 

Now the same kindly dealer who 
keeps your Apple PC in the pink 

e satne oorn~~t~O:tjob 
fori ple hard-eli5ie.$d your 
Apple -aisywheel printer. 

So if you're looking to expand 
the capabilities of your Apple II 
or 1Il.. ember: .. 

- .;u can adcl ~{,Jlesto 

~tenbetgwou14be pro.ljd. 
Old Faithful Silenrype®'has now been j0metl by New FaitlUuls, the 

Apple Dotr Matrix Printer and the Apple Letter Quality Printer. 
So now, whatever your budget and your 

needs, you caQ..hook your Apple·t~ a printer 
thats speafi:~y designed·to-iake advan­

tage of fill the features built into your 

C l983 Apple Compurer Inc. 

. Apple. With no compromises. 
The 7x9 Apple Dot Matrix 

Printer is redefining~~,pcimdence 
_ quality" with exce tief hll~grhility. 
Wl_lh.-l~x 160 dots per: square inCh, it can 

also create high res.d ution graphics. 
The App, e Letter Q.u~ty Printer; 

which g~ts-~e words O\:lt ~:ut33% 
faster~~other d~fi~tpriRters 
in its price range, also offers graphics 
capabilities. See your authorized 

Apple dealer for more information and 
~ ~emonsttations. Because, unf~ ately, all 

~ theti~s fit to printsitl\ply deesnt flt:. • 

The new Awle,JQystick Ilis_-~: 
the ultimate hand oontrol device 
for the Apple 11 

Why is it such a joy to use? 
With two · : buttons, its. ~ -

.:ale first ambid . -us joystick~§j -
just as comfortable fur lefties -
as righties. 

Of course, it gives you 360° 
~e§_l"S()r contrel( , j:µst 8-way · 
some game-o · _ -devices) 'ab; 
full X/'f coordinate control 

And the Joystick II contains 
rugh-quality CO~lil.ents and 
switches tested- er 1,000, 
1™ cycles. · ~ 

- Which makesit a thing of 
beauty. And a joystick forevec 



t ~spaee? Or down in 
ons? 
ver your games, you'll 

be hap to know that someone 
has fin y come out with game 
paddl uilt rohold up under 
bliste g fire. Without giving you 
blist 

AP e Hand O::mttoller II 
game p dles were designed with 

diSd?~!Yin mind: 
-ia.ytng games get 

A storehouse of knowledge . 
lf .yeu oork with so much data 

or so many progr3ms that you find 
yourself shuffling diskettes con­
stantly. you should take a look at 
Apple's ProF~1."' the personal 
mass stot,age_ ~Stem for 
the APple IllPersonal 
Computet 

This Winchester-based 
5-megabyte hard disk 
can hafidle-as niuch data 
as35 floppies. Even more 
important for some, it 
can access that data 
aboutlO-times faster 
than a ~dartt floppy 
drive. 

So now your Apple 
m can handle jobs once 
reserved for computers 
costing.thot.isands 

. and reliab.llim'You need only store 
one worGI-ofWisdom: 

Apple. 

Launching pad for numeric data. 
Good tidings for crunchers of 

numerous numbers: 
Apple now offers a numeric 

keypad thats eleetronically and 
aesthetically compatible 
with the Apple II 
Personal Computei: 1 

So you can_~nter 
num.eiic aa.fu ,_ 
faster than 
ever before. 

TheApple , 
Numetjc~­
padllhas 
a standard 
calculater­
style layout. 
Approp~te, 

because unlike some other key­
pads, it can actually function as a 
calculacrn: ·-

The four function keys to the 
left of the-numeric pad should be 

. _ _ of special interest 
co people who use 
\.isiCalc.* Because 
they leryou zip 
around your 
work sheet more 
easily than ever, 
adclingand 
deleting entries. 

W1thone 
hand tied be­
hind your 
back. 



interface and an RS-232. Computer Peripherals, 
which manufactures the Printelex, says that it is 
ideal for use with Sharp, Epson HX20, Atari, Texas 
Instruments, and Commodore computers . 
Computer Peripherals 
111 7 Venice Boulevard 
Los A11ge/es, CA 90015 

Data Impact D-92 
Data Impact Products offers several add-ons, all 
of which can be purchas d s parately for under 
$100 each. The printer itself, the D-92, retails 
for $399. 

The D-92 is 100 cps, bidirectional. It can print 
upper- and lowercase, but has no graphics capa­
bilities built in . A chip allowing dot-addressable 
graphics is available for $30, and is easi ly ins talled. 
Another add-on will expand the standard 800-
character buffer to 2K. The D-92 comes with a 
standard friction feed that will accommodate up 
to 8.5-inch paper. You may also purchase a tractor 
feed for up to 10-inch paper or a s ingle sheet feeder 
as options. 

Character pitch varies from 5 to 16.5 cpi; ac­
cordingly, cpl can be between 40 to 132. There are 
four more pitch variations between those bound­
aries. Characters can be formed in either a 7 x 9 or 
11 x 9 dot matrix . 

The Data Impact D-92 can be interfaced with 
a number of popular personal computers via 
its Centronics parallel interface. An RS-232 serial 
interface is also available as an option for $40. 
Data 1111pacl Products 
745 Atlantic Avenue 
Boston, MA 02111 

Okidata Microline 80 
Okidata manufactures a number of printers that 
cost more than $500, but has recently come out 
with a machine that retails for $449 - the Microline 
80. The ML80 can be interfaced with the Radio 
Shack TRS-80, Apple, IBM, and several other 
popular home computers through its Centronics­
compatible interface. 

The ML80 can print its 7 x 9 dot matrix char­
acters at 80 cpl for standard size print and 132 cpl 
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for condensed print. 1t can produce double-width 
characters at the rate of 5 cpi. Depending on the 
type of feed used (friction and pin are standard, a 
snap-on trac tor is optional) , up to 9.5-inch paper 
can be used. Up to 64 block shapes can be printed 
for graphics printing. 

Okidata Microli11e 80 

The manufacturer claims that the ML80's 
print head, operating at a speed of 80 cps uni­
directional, will have a life of more than 200 million 
characters. Short, low-mass pins are used which 
are made of an extremely hard alloy. 

The ML80 uses a spool ribbon . No buffe r is 
included , but it is ava ilable through an interface. 
Okidata 
111 Gait lier Drive 
Mt. Laurel , NJ 08054 

Timex/Sinclair 2040 Thermal Printer 
In the first quarter of 1983, Timex Computer Cor­
poration entered the personal computer printer 
market with its TS2040. This 32-column thermal 
printer is compatible only with Timex/Sinclair's 
two low-cost computers, the TSlOOO and TS2000, 
and it retails for $99.95. 

Measuring 4.2x14 .7x12 inches and weighing 
not much more than thi s magazine, the TS2040 
can be hooked right up to your TS home computer 
by means of its Z-80 I/O port. It has gra phics 
and tex t capabilities in two different modes: full-

Timex!Si11c/air 2040 

screen printing with single-key command, and a 
program-controlled printing mode which allows 
custom control of the printing format. 

6 x 6 dot-matrix characters are printed at a 
rate of 64 cps; at a pitch of 10 cpi, a total of 32 cpl 



''LOOK, MA, 
NO JOYSTICK!'' 

* • 

USE COLORCRAFT SCREENS IN YOUR BASIC PROGRAMS 

COLO RC RAFT 
WRITTEN IN 6502 MACHINE LANGUAGE 

A GRAPHICS ANIMATION PROGRAM 
Now, Sim brings the power of animation to 
your home through COLORCRAFT. Unlike a 
game, COLORCRAFT stimulates your creativity. 
COLORCRAFT lets you create designs and set 
them in motion for real animation and lots of 
fun. 

"More than a game, COLORCRAFT is an 
educational toy." - George Barnes, 

Software City Stores, NJ 

VIC 20 and Commodore 64 

Cassette-$24. 95 
Diskette-$29. 95 

I. ·COMMODORE.-ATARl~,'JEXAS 'INSTRUMENTS SOFTWARE 
,..!f •. - ~-::-~:.: .:.,..-,.; :_·_·._j ·-· :. . -- . . . -· . . - , 

HOME·CALC INSIDE BASIC 
PROGRAMS WITH THE WORKS* 

• Car Expenses 
• Budgets 
• Home Finances 
• Income Ta x 
• Investments 
• Sports Records 
• Payment Schedules 
• Stock Portfolios 
• Expense Accounts 

Atari 400 and 800 

A powerful electronic spreadsheet Cassette - $29.95 
for personal applicat ions Diskette-$39.95 
r----- ----- -- - - - -- - -----

mm !E!~\ li.U ---

m~ 
·programmer's Notes 
Inc luded 
VIC 20 and Commodore 64 
Atari 400 and 800 
Texas Instruments Tl99/4A 

GAMES AND PUZZLES 
BLS-GB01-Number Jotto 514.95 
BLS-GI02-Vectron $14.95 
BLS-GA03-Kentucky Derby $19.95 
BUSINESS 
BLS-8801-Form Genera tor $1 9.95 
BLS-8102-Appointments $24.95 
BLS-BA03-Ta sk Organizer $24.95 

PROGRAMMING AIDS 
BLS-PB01- Cassette Filer 
BLS-PI02- Diskette Filer 
BLS-Pl03-Menu Magic 
EDUCATION 
BLS-EB01-Quiz Me 
BLS-EB02-Word Match 
BLS-EI03-Math Graph 

$14.95 
$24.95 
$1 9.95 

$14.95 
$14.95 
$19.95 : COLORCRAFT : 

$2 50 ~,-o-Orde~r.-. ~~~~~~~~~~~~~~~~~~~ 

• Specify Program and Blond al Computer 
REBATE Include Coupons: Add S2.00 shipp ing and handling· 

Send rebate coupon and sales receipt. 
Include yellow cartoon strip on back of box. 

SIM COMPUTER PRODUCTS, INC. - offer expires 7/ 15/ 83 

CREATE WITH COLORCRAFT CONTEST 

Send Check oc Money Order 

C.O.D. and c redit cord ocders 
Co ll (215) 825-4250 

· NJ. PA residents odd 6't soles tax 
C.O.D. and c redit cord charge S1 .50 

VIC 20 end Comm 64 ore rro demor1cs 

Se ot Commodore Business Machines. Inc. 
nd in your best animation and WIN! Arori 400 onct eoo o re rrooernorl<s a1 Aton. inc. 

Computers. Disk Drives. Printers I TI99/ 4A Is o troclemor1c al Texas 1nsrrumenrs 
________ _ _____ _ __________ _ _ _ J 

Dealer Inquiries Invited - Look for us at Summer CES 



can be printed on up to 4.3-inch wide paper. There 
is one character set that can be printed in upper­
case only . 

The TS2040 features a specially designed 
housing to achieve quiet operation . 
Timex Computer Corporatio11 
Waterbury, CT 06720 

Commodore 1525P 
Commodore offers two under-$500 printers. 
Three, if yo u count the new four-co lor printer/ 
plotter tha t retails for $199.95 (see last month's 
COMPUTE!) . The other printer, the 4022, is com­
patible with the Commodore CBM Series and 
re tail s for $495. 

Ccm 1111ortore 1525P 

The VIC 1525P is compatible on ly with the 
VIC-20 and the Commodore 64 via a se rial bus. It 
retails for $395 and runs at a speed of 30 cps. 

The 1525P can print ten 6 x 7 dot-matrix cpi, 
up to a maximum of 80 cpl. It is capable of printing 
upper- and lowercase characters, and graphics . 
The print head is unidirectional. 

A one-line buffer is s tandard on the 1525P. 
The built-in tractor feed will take up to 9.5-inch 
wide paper. 
Col//111orlore Busi11ess Machi11es 
Consumer Products Division 
487 Devo11 Park Drive 
Wayne, PA 19087 

Mattel Aquarius Thermal Printer 
One of the many peripherals designed for use 
with the new Mattel Aquarius home computer 

Mattel Aquarius .Printer 
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sy tern is its thermal printer. Th is is strictly a one­
system printer; it connects directly to the Aquarius 
console without additional interfaces, as do the 
other Aquarius peripherals. 

The Aqua rius printer offers 40, 5 x 7 characters 
pe r line (10 cpi) at the rate of 80 cps. lt is capable 
of printing 256 characters including upper- and 
lowercase letters, numerals, and special graphics 
characters. It also allows reprod uction of graphics 
in the same configuration that appears on the 
computer screen . The printer wil l accept special 
the rmal pape r 4-3/8 inches wid e. 

Mattel is also planning to introduce a "master 
expander module" later this year that wi ll a llow 
the addition of up to eight mor peripherals to the 
sys tem (subjec t to FCC rul es and ce rtifi ca ti on) . 
Mattel Electronics 
5150 Rosecrans Avenue 
Hnwthon1e, CA 90250 

--

Seikoshn GP-250X 

Seikosha GP Series 
The Axiom Corporation manufactures a large 
line of low-cos t printers . The IMP-4 offers Quad 
Density Graphic Resolution, which allow up to 
19,008 individual dots to be printed bidirectionally 
within a square inch . 

The GP-lOOA and 250X, retailing at $389 and 
$499 respectively, both have dot-addressable 
graphics, though the 250X has a more advanced 
graphics mode. Both print 10 cpi, 80 cpl, and they 
both have tractor feeds that can work with up to 

10-inch wide paper. The 250X can print double­
height characters in addition to the standard and 
double-width characters available on both , and 
character modes can be mixed on the sa me line. 
Multiple copies are possible on both machines, 
one additional on the lOOA, two on the 250X 
Graphics. 

The 250X is faster than the lOOA - 50 cps 
compared to 30. Two inte rfaces are standa rd , 
Centronics parallel and RS-232, and several more 
are available. There are 64 user-definable char­
acters (384 bytes) which may be stored in the 



HAVE A 

PICNIC 
WITH THE 

VIC-NIC 
The Word Processor designed especially for your VIC-20. 

Out put Files com pot ible with: 
Word Pro 
Superscript 
Silicon Office 
Word Craft 
Paperc lip 
Final Word 
.... and many others 

Features 
wordwrap­
two story areas 
all expected commands such as insert, delete, move 
text, save , reca ll , etc. 

Relocata61e 
will work automatically on any size VIC 

Flexible 
works wi th either tape or disk 

Fast 
written in machine language 

ComRatible 
files created on the VlC- NlC maybe processed on 
many other word processors 

Unbelievable ! But for $19.50 there will be sent to 
you a tape or 4040 form at disk (designate which you 
want or tape will be sent) that includes both the 
standard tape version and the expanded tape/ disk 
version and instructions (both on the tape or disk and in 
printed form ). 

The system is designed so that you can use many 
of the popular existing word processors for output, or 
you can use the written in BASIC (so you can modify it 
if you have a special printer) printing/ output program 
that will be included on your tape or disk. 

ONLY '19·50 
Cash, Cheque or Money Order t o : 

TYPE THRIFT 
Dept. K 

SHELBURNE, ONTARIO 
CANADA LON 180 

Dealer Inquiries Invited 



printer's memory . That's in addi tion to the 80-byte 
sta ndard buffer. 

Both the GPlOOA and 250X will interface with 
several home computers, including the Apple, 
Atari, and Radio Shack. 
Axio111 Corporntiu11 
1014 Griswold Ave1111e 
San Fernando , CA 91340 

"ll(t>HIV\ - -
OP· "IDOA 

Seikosha GP-100A 

Panasonic JR-02P 
One of the peripherals manufactured for the 
Panasonic JR-200U home computer is the JR-02P 
dot-matrix printer. It features ten 5 x 7 dot-matrix 
cpi, 80 cpl at the rate of 30 cps; and one character 
set that can print upper- and lowercase. It includes 
a Centronics parallel interface, allowing hook-ups 
to any compatible computer, the capability for 
both tractor and friction feed for up to 10-inch 
paper, and 90 bytes of memory. 

Pa 11aso11 ic / R-02 P 

There are also use r-definable characters; the 
.Jbility to repeat graph ics or data patterns at the 
touch of a single button; same-line mix of charac­
ters, graphics, and double-width characters; and 
dot-addressable graphics. 

The Panasonic JR-02P retails for $369. 
Panasonic Co111pm1y 
One Pa11aso11ic Way 
Secaucus, NJ 07094 
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Prowritcr 8510-AP 

Prowriter 8510-AP 
Retailing at $495, the Prowriter offers a standard 
pitch of 10 cpi for a total of 80 cpl. Its dot-matrix 
characters measure 7 x 9 and can be printed in 
upper- and lowerca e. The printhead is bidirec­
tional, and its tandard friction and tractor feeds 
will accommodate up to 10-inch wide paper; paper 
can be cut off less than 1 inch from the print line. 
A Centronics parallel interface is standard. 

The Prowriter prints at 120 cps. A full kilobyte 
of buffer is included. It boasts a variety of character 
sets including Japanese, German, Swedish, Greek, 
or standard English. High resolution graphic 
printing is possible; each 1 square inch can hold 
up to 144 x 160 dots. There are e ight different 
character sizes . 
C. ltolt Electron ics 
5301 Beethoven Street 
Los Angeles , CA 90066 

NEC PC-6000 

NEC PC-6021 Thermal Printer 
Built to interface w ith EC's PC-6000 home com­
puter (though it does have a Centronics para ll el 
interface), the EC PC-6021 Thermal Printer pro­
vides printed copy of your programs and graph ics. 
Its 5 x 7 dot matrix characters print at a speed of 
40 cps; the maximum 4.5- inch thermal pape r w ill 
accommodate 20 or 40 cpl. Upper- and lowercase 
printing is standard . It does have graphics 
capabilities, and has only one character set. 

The NEC PC-6021 ("NEC TREK") is avai lable 
at a retail price of $249. 95. 
NEC Home Eleclro11 ics, l nc. 
1401 Estes Avenue 
Elk Grove Village, IL 60007 





Alphacom 42 Thermal Printer 
The Alphacom 42 Thermal Printer is a recent up­
grade of Alphacom's VP42 printer. Two features 
have been expanded: interface capability and 
graphic . Where the VP42 worked only with the 
Commodore VIC-20, this new model w ill be able 
to interface with the VIC-20 and the Commodore 
64, Atari 400, 800, and 1200XL, and Texas Instru-

' men ts 99/2 and 99/4A. Cartridge cables, sold sepa­
rately, will be required to attach the printer to 
each manufacturer's line of microcomputer. The 
Alphacom 42 also has higher resolution graphics 
than its predecessor. 

At a speed of 80 cps, the Alphacom 42 prints 
forty 5 x 8 characters per line on 4.5-inch paper. 
One set of upper- and lowercase characters is 
included, as is a one-line buffer. 

The printer and one cable will retail fo r s lightly 
over $200. 
Alphnco111 
2323 5011/lt Bnsco111 Avc1111e 
Cnmpbel/, CA 95008 

COMPUTE! 
The Resource. 

Home Control 
System 

for the VIC 20 

•Control up to 256 lights & appliances 

•ON, OFF, ALLON , ALLOFF Commands 

• 9 levels of Brightness 

•Manual & Time Control Software 

· Uses BSR remote swi tches 

•Plugs into User Port 

only s5995 

MasterCard or VISA Accepted 
Call 215-861 -0850 to Order 

.. 
CD 
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GENESIS COMPUTER CORP. > 
1444 Linden Street 

Bethlehem, PA 18018 
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What's Unprintable? Cursor movements and other 
special control commands! Your parallel printer can"t UST 

these from the VIC or "64. 
Why? Because the Commodore graphics representing these 

commands are not found on most parallel printers, and these commands 
often cause your printer to j ump Into Bold, or go "off-line", etc. 

SOLOTION? Smart ASCII! (Say ask-ee.) This new software interface 
converts your user port into an intelligent parallel port for most popular printers 

0 
(Epson, Microline, Smlth·Corona, etc.). Smart ASCII provides 3 print modes: CBM ASCII for 
llstlng, TRUE ASCII for text, and TRANSLATE. TRANSLATE Is smartl It Intercepts printer 

o output and translal.es control commands into helpful text abbreviations. No more prinlS!r hang-ups 
:~ and complete. readable llsllngs! 
·o How about Word Processing? Enjoy faster, letter-quality printing with low-cost parallel 

printers. Compatible with most applications programs: WORD PRO~ QUICK BROWN FOX~ 
MICRO SPEC ACCOUNTING. MAIL-UST, WRITER'S ASSlSTANT, etc. 

'
'o 
,0 Flexible? You betl Works with any size VIC or the '64; h11s 3 print modes: for "Centronics" 
,o protocol parallel printers: relocatable software for special programming needs; programmable 
:0 Device•: and, you can copy to disk for quick loading. Complete with connecting cable 
:
0 and instruction book. On cassette. 

ORDER DESK: 

(816) 333-7200 
MAIL ORDER: Add s1.so shipping and 
handling ($3.50 tor C.0 .0.); VISA/Mastercard 
add 3'4 (Ca/di and exp. dale~ MO residents 
add 4.6% sales tax. Foreign orde<s payable 
U.S.$, U.S. Bank ONL V: add :$5 sh¢lndlg. 



iJhe New, low Cost Printers 

PRINT SPECIFICATIONS MECHANICAL SPECIFICATIONS ADDITIONAL CONSIDERATIONS 

Type No.of Upper/Lower Bldlrec· Retail Mex Peper 
Name Density CPI' CPL' CPS' Graphics Cher.Sets Case Interface Ribbon tlonal Buffer Price t Width, In. Add-Ons Available 

Alphacom42 5x8 10 40 80 Yes One Yes Cartridge cable - No One line Under$250 4.5 -

Commodore 1525P 6x7 10 80 30 Yes One Yes Commodore serial bus Spool No One Line $395 9.5 -
Data Impact 0-92 7x9 10 80 100 (optional) One Yes Centronics parallel Cartridge Yes 800 characters $399 8 .5 RS-232 interface. 2K buffer, tractor 

11 x9 feed, do1-addressable graphics chip 

EpsonMX-80 9x9 10 80 80 Yes Two Yes Centronics parallel Cartridge Yes One line $494 10 RS-232 interface with 2K buffer, 
IEEE468 interface 

Mattel Aquarius 5x7 10 40 60 Yes One Yes None required - No None Under$200 4% -
Thermal Printer 

NECPC-6021 5x7 10 40 40 Yes One 
Thermal Printer 

Yes Centronics parallel - No No $249.95 4.5 -

Okidata Microline 80 7x9 10 60 60 Yes One No Centronics parallel Spool No None $449 9.5 Snap-on tractor 

PanasonicJR-02P 5x7 10 80 30 Yes One Yes Centronics parallel Spool No 90bytes $369 10 -
Printelex 5x7 10 40 160 Yes One Yes Centronics parallel - No One line $145 4.3 -

RS-232 

Prowriter (8510-AP) 7x9 10 80 120 Yes Five Yes Centronics parallel Cartridge Yes 1K $495 10 -

Radio Shack TRS-80 5x7 10 80 50 Yes One Yes Selectable serial and Cartridge No 480bytes $399 9.5 -
DMP-100 parallel 

Seikosha GP-250X 5x8 10 60 50 Yes One Yes Centronics parallel Cartridge No 80bytes $499 10 Interfaces: external RS-232 with 
RS-232 2K buffer, cables forTRS-60, Atari, 

IBM, Apple (with Graphax software) 

Seikosha GP-1 DOA 5x7 10 60 30 Yes One Yes Centronics parallel Cartridge No None $389 10 Sameas250X 

Timex/Sinclair 2040 6x6 10 32 64 Yes One No None required - Yes None $99.95 4.33 -

• CPI= characters per inch: 
CPL= characters per line: 

2- CPS= characters per second 
al t Manufacturers' suggested list prices. 

-0 
el 

We have tried to be as comprehensive as possible. If any manufacturer has been left out, we regret the omission. 



wabasH 
diskettes·~~ 
$1.39each! 
Now ... Get High Quality at a Low Price 
Wabash means quality products that you can depend on. 
For over 16 years, Wabash has been making high quality 
computer products. Wabash diskettes are made to provide 
error-free performance on your computer system. Every 
Wabash diskette is individually tested and is 100% certified 
to insure premium performance. 

Why Wabash is Special 
The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that is specia lly form­
ulated to increase diskette life. Th is saves you money, 
since your discs may last longer. It also assists your disk 
drives in maintaining constant speed which can reduce 
read and write errors. 

Special Seal.. . Helps Prevent Contamination 
To keep out foreign particles, a unique heat seal bonds the 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then used to fold 
and seal the jacket. This results in outstanding perfor­
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack) in a super strong and tear 
resistant Tyvek"' evelope. The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. 

Each Diskette is 100% Critically Tested 
Since each step in the Wabash diskette manufacturing 
process is subject to strict qual ity control procedures, you 
can be sure Wabash diskettes will perform for you. And 
every Wabash diskette meets the ultra-high standards of 
ANSI, ECMA, IBM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity - that's 
what Wabash quality is all about. 

Flexible Disc Quantity Discounts Available 
Wabash diskettes are packed 10 discs to a carton and 10 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 1 00 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantit ies 
less than 100 units are available in increments of 1 0 units 
at a 10% surcharge. Quantity discounts are also avail­
able. Order 500 or more discs at the same time and deduct 
1 %; 1,000 or more saves you 2%; 2,000 or more saves you 
3%; 5,000 or more saves you 4%; 10,000 or more saves 
you 5%; 25,000 or more saves you 6%; 50,000 or more 
saves you 7% and 1 00,000 or more discs earns you an 8% 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for 
you, call the Wabash diskette compatibility hotline. Dial 
toll-free 800-323-9868 and ask for · your compatibility 
representative. In Illinois or outside the United States dial 
312-593-6363 between 9 AM to 4 PM Central Time. 

CE quant. 
SAVE ON WABASH DISKETTES 100 price 

Product Description Part # pe r d isc tS) 

8" SSSD IBM Compatible (128 B/S, 26 Sectors) F111 1.99 
8" Same as above, but bulk pack w/ o envelope F111 B 1.79 
8" SSSD Shugart Compatible, 32 Hard Sector F31A 1.99 
8" SSDD IBM Compat ib le (128 B/ S, 26 Sectors) F131 2.49 
8" DSDD Soll Sector (Unformatted) F14A 3 .19 
8" DSDD Soft Sector (256 B/ S, 26 Sectors) F144 3 .19 
8" DSDD Soft Sector (51 2 B/ S, 15 Sec tors) F145 3 .19 
8" DSDD Soft Seclor (1024 B/ S, 8 Sectors) F147 3. 19 
S'!.' ' SSSD Soft Sector w/ Hub Ring M11A 1.59 
5 '/•" Same as above. but bulk pack w/ o envelope M11AB 1.39 
5 '/• " SSSD 10 Hard Sector w/ Hub Ring M41A 1.59 
5 '1• " SSSD 16 Hard Sector w/ Hub Ring MSlA 1.59 
5 '1•" SSDD Lan ier No-problem compatible M51F 2.99 
5 '/•" SSDD Soll Sector w/ Hub Ring M13A 1.89 
5 '/•" Same as above, but bulk pack w/o envelope M13AB 1.69 
5 '!.' ' SSDD Soft Sector Flippy Disk (use both sides) M18A 2.79 
5 '14' SSDD 10 Hard Sector w/ Hub Ring M43A 1.89 
5 '/4 ' SSDD t6 Hard Sectorw/ Hub Ring M53A 1.89 
5'14 ' DSDD Soft Sec tor w/ Hub Ring M14A 2.79 
5 '/4 ' DSDD 10 Hard Sector w/ Hub Ring M44A 2.79 
5 '/4 ' DSDD 16 Hard Sector w/ Hub Ring M54A 2.19 
5 '!.' ' SSOD Soft Sector w/ Hub Ring (96 TPI ) M15A 2.69 
5 '1•" DSOD Soft Sector w/ Hub Ring (96 TPI) M16A 3.79 

SSSD =Single Sided Single Density; SSDD = Single Sided Double Density: 
DSDD = Double Sided Double Density; SSOD =Single Sided Quad Density: 
DSOD = Double Sided Quad Density: TPI = Tracks per inch. 

Buy with Confidence 
To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order direct ly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 4% sales tax or 
supply your tax 1.0. number. Written purchase orders are accep· 
led from approved government agencies and most well rated 
firms at a 30% surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification. All sales are final. Prices, 
terms and specifications are subject to change without notice. All 
prices are in U.S. dollars. Out of stock items wil l be placed on 
backorder automatically unless CE is instructed differently. Min· 
imum prepaid order $50.00. Minimum purchase order $200.00. 
International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments 
are F.O.B. Ann Arbor, Michigan. No COD's please. Non·certified 
and foreign checks requ ire bank clearance. 

For shipping charges add $8.00 per case or partial·case of 
100 8·inch discs or $6.00 per case or partial·case of 100 5'/•·inch 
mini·discs for U.P.S. ground shipping and handling in the con· 
tinental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card 
or Visa card, you may call and place a credit card order. Order 
toll·free in the U.S. Dial 800-521-4414. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Wabash 
diskettes from Communications Electronics today. 
Copyr ight 1982 Communica tions Electron ics .. Ad # 110582 

~ MEMBER <!Ji' 
VIS4 ~ ~ 

IHllllTlllG ASSOCllTIOll 

Order Toi I· Free! 
800-521-4414 

In Michigan 313-994-4444 

wabash 
error· free 
diskettes 

~~OMMUNICATIONS 
.. ELECTRONICS'~ 
Computer Products Division 
854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A. 
C•lf TOLL·FREE (800) 521-4414 or outside U. S .A. (313) 994·4444 



UsingA Printer 
WithTheTl-99/4A 

C Regena 

These tips will give you a good start on adding a printer 
to the TI-99!4A. Here are the fu ndamen ta ls fro m the RS-
232 /11/erface to PRINT# state111e11ts. 

Texas Instruments has a thermal printer which at­
taches to the side of the TL It is a small unit which 
uses a specia l thermal printer paper and can print 
a 30-column line. A number of other printers may 
a lso be used with your TI. Prices range from about 
$500 on up. The cost depends on whether the 
printing is dot-matrix or letter quality, on various 
options available, and on how the printer is built. 
(For definitions of these terms, see other articles in 
this issue.) 

To connect yo ur printer to your TI-99/4A, you 
will need the RS-232 Interface. You may use either 
the "old-style" individual RS-232 Interface 
peripheral or the RS-232 Interface Card which fits 
in the TI Peripheral Expansion Box. You will also 
need a cable to go from the interface to the printer, 
and the cable should be sold with the printer. If 
you want to wire your own cable, the plug is a stan­
dard DB-25, and the pin connections are given in 
the manual that comes with the RS-232 Interface. 

Configurations 
Manuals are important . The manual that comes 
with the RS-232 In terface describes how you list 
parameters for yo ur "printer configuration" so 
you can give instructions to your computer to ac­
cess the printer through the RS-232 . The manual 
that comes with the printer should describe how to 
achieve various type styles (fonts) and how to set 
margins, line lengths, and the top of the form. Be 
prepared to spend some tim'e experimenting with 
the different switches and features of your print-
er. 

When you use the printer configuration in a 
command, it is set off in quotes. Parameters ma y 
be chosen for baud rate, stop bits, and number of 
nulls. Some examples are: 

"RS232.TW.BA=110" (teletype) 
"RS232. BA= 600" (Tl 825 or TI 840 printer) 
"RS232. BA= 9600. DA= 8" (Epson MX 80) 

One of the primary uses of a printer is to ob­
tain a " hard copy" listing of a program. Using your 
own printer configuration in the quotes, the fol­
lowing commands may be used: 

LIST "RS232. BA= 600" 
Lis ts whole progra m 

LIST "RS232. BA= 600": -250 
Lists program line up to line 250 

LIST "RS232. BA= 600":300-330 
Lis ts program lines 300 to 330 

LIST "RS232.BA = 600":700-
Li ts program from line 700 to end 

Another valuable use for a printer is to print a 
report from your program. Before you print, an 
OPEN sta tement is necessary. The OPEN state­
ment designates a device number and your printer 
configuration. You may have severa l devices, and 
you may number your devices in any order. An 
example statement is: 

120 OPEN #l:"RS232. BA= 600" 

After the OPEN s tatement, you may print to 
the printer by a statement such as: 

130 PRINT #l:"MY NAME IS REGENA." 

When you've finished printing or you're at the 
end of the program, you should close all devices. 
This can be done with the following statement: 

550 CLOSE # 1 

Here is a short sample program that illustrates 
printing to a printer: 

100 OPEN #l:"RS232. BA= 600" 
Opens device # 1 for printer. 

110 OPEN #2:"SPEECH",OUTPUT 
Opens device #2 for speech (Terminal Emulnlor 
II required) 

120 PRINT "HERE IS A SAMPLE." 
Prints message on screen. 

130 PRINT #l:"TEST REPORT" 
Prints on printer. 
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140 PRI NT # 2:" H ELLO " 
peaks the word us ing sy nthes ize r. 

150 CLOSE # 1 
Clo es device # 1. 

160 CLOSE # 2 
Closes device #2. 

170 E D 

The print li s t fo ll owing th e colon in a PRI T 
#statement fo llows the sa me rules as regular 
p rinting to the creen . Since the length of lines 
mn y be longe r on the printer (the cree n has 28 
co lumns in a print line), you may use the TAB 
function to a rra nge yo ur printing: 

100 O PE # 1:" RS232. BA= 600" 
110PRI T # l :TAB(25):"MO THLYPAYME TS" 

You may use a va ri ab le in the TAB function: 

200 PRI T # l:TAB(T+A);MONTHS;X 

You may a lso use co lo ns to p rin t b lank li nes: 

220 PRI T # 1::: 

If you have adju ted yo ur print r prope rly 
fo r vertical ta bs, yo u may go to the top of th e nex t 
page by u ing: 

300 PRI NT # 1:CHR$(12) 

COMMODORE USERS 

Join the largest, active Commodore users group. 
Benefit from: 

- Access to hundreds of public domain 
programs on tape and disk for your 
Commodore 64, VIC 20 and PET/CBM. 

- Informative monthly club magazine 
THE TORPET. 

Send $1.00 for Program & Information Catalogue. 
(Free with membersh ip). 

Membership 
Fees for 
12 Months 

Canada 
U.S.A. 
Overseas 

$20 Can. 
$20 U.S. 
$30 U.S. 

Toronto Pet Users Group 
Department " S" 

1912A Avenue Road, Suite 1 
Toronto , Ontario, Canada M5M 4A 1 

* LET US KNOW WHICH MACHINE YOU USE • 

Quantum Data, Inc. produces two 40/80 Video Cartridges for the Commodore VIC-20 computer. The Video 
Cartridge which does not contain memory, and the Video Combo Cartridge which contains 16K RAM 
composed of eight 6116 CMOS memory chips. 

The 40/80 Video Cartridge or the 40/80 Video Combo Cartridge is the means to upgrade the VIC-20 
computer to a 40 x 24 or an 80 x 24 character display. This provides a wealth of new uses for the VIC-20 
and wi th the appropriate software you can now accomplish quality word processing and various business 
functions that previously were difficult to achieve with only the VIC's standard 22 character video display. 
Both Cartridges feature screen printing routine and a terminal emulator routine which are written in BASIC 
so that you can add these capabilities to your programs. 

Either Cartridges can be pluged into the memory expansion port of the VJC-20 or an expansion chassis. The 
40 character mode may be easily viewed on most standard T.V. sets but a monitor is required for the 80 
column mode to provide the necessary additional resolution. 

VIDEO CARTRIDGE 
VIDEO COMIO CARTRIDGE 

$159.95 
$259.95 

Call ( 714) 553-1945 to place your order today I 

• 

Ask for other VIC-20 hardware and software peripherals! 

QUANTUM DATA, INC. 
14252 Culver Drive, Suite A, Box 285, Irvine, CA 92714 

Items in stock reody for immediote delivery. 
V1so or fvbstercord occepted. Above prices retoil in U.S. dol lors. Shipping ond hondl ing not included. 

VIC-20 1s o trademark of Commodore Business lv\och1nes 
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Commodore To ASCII 
For Printers 

Thomos Henry 

Here's fl utility program thflt will convert certfli11 types 
uf pri11/ progrn111s to stfl11dflrd ASC/l code fon nfll. It 
will work on all Co111111odore co111p11ters. Tile progra111 
is 109 bytes long. A11d even if you don't need tllis utility 
for your printer, yo11111ay want to examine tile program 
flnyway. It provides su111e insigl1t into how fl BASIC 
program is stored and how it 111ay be chfl11ged hy a 
111ach i ne language ro11ti11e. On tl1e other hand, you 
don' t need to 1111dersta11d 111achi11e language to 111ake 
use of it . 

Before describing the program, I should poi nt out 
what sort of print programs it may be used for. A 
good exa mple is ins truction printouts. For in­
stance, not long ago I joined the Toronto PET 
Users Group, and thus was able to draw o n their 
progra m libra ry. One of the di sks I got hC1d "Micro­
mon" and "Basic Aid" programs on it, along with 
some programs to print out ins tructions for both 
of these. When I sent the ins tructions to th screen, 
everything wa fine. However, sending the output 
to the printer resulted in a mess. Lowercase be­
came uppercase, and uppercase became Epson 
gra phic symbols. I really wa nted a hard copy. 
That need provided the inspira tion to write thi s 
program. 

Automatic Rewrite 
This utility will automatically rewrite prog rams 
fill ed with PRINT statements (such as the ones 
mentioned above), so that anything betwe n 
quotes will print out in s tandard ASCII. The total 
conversion time for a large program is less than 
one blink of the cursor. Note that this is no t rea lly 
a general-purpose program, but instead wo rks 
only on progra ms of the sort jus t described. How­
ever, be tween this prog ram and those in Brian 
Niessen's "PET ASCII to ASCII Conversion" a rticle 
(COMPUTE!, April 1982, pp. 126, 128), jus t about 
every type of program is covered. 

Let's examine the program. Only hvo 
machine dependent locations a re used , BASIC 
and POINTR. BASIC is the zero page pointer to 
the start of a BASIC program. This is at $28 for all 

PETs and CBMs C1r1d generally points to $0401. 
For the VlC-20 and Commodore 64, the proper 
location is $2B. Where it points to depends o n the 
amount of extra memory added. The loca tion 
called POINTR is the "start of va riables" pointer, 
or, considered a nother way, it points to the end 
of a BASIC program. POINTR is used throughout 
the program, but will be restored to its initia l value 
even tually, thus preserving the BASIC operating 
environment. POI TR is loca tio n $2A for PETs 
and CBMs, and location $20 for the VIC and 64. 

At the entry o f the program, POINTR is 
loaded with the s tart of BASIC. For a PET or CBM 
it points to $0401. ext the accumulator is loaded 
w ith the first by te past the link addresse and line 
numbers. Indexing POINTR by Y, when Y eq uals 
$04, will accompli sh thi s. lf a ze ro is found, then 
we must be at the end of a line. If the accumulator 
contains $22, we have found a first quote and 
know that the convers ion must start on the next 
character. To convert the s tring inside the quotes, 
we bra nch down to the label STRING. 

Refer to that subroutine now. First we check 
if the end of a line has been found yet. If it hasn't, 
we check for an endquote. If tha t isn't found 
e ither, the character is ready to be converted . 
This conversion routine is very " hard-core" in the 
sense that it covers all 256 possible characters . 
This may be a bit more powerful than is actually 
needed here, but it's nice to be sa fe. 

If the accumula tor contains anything less 
than $20, it is replaced with a $01 which is a null 
character on my printer. It would be nice to use a 
$00 as a null, but this upsets the program in general 
by confusing the BASIC operating system into 
thinking it has fo und an e nd of the line. Use 
any number you want, as lo ng as your printer 
ignores it. 

If the accumulator is less than $41, the char­
acter must be punctuation or a numeral and ca n be 
printed as is. Next, if it lies between $41 and $5B, 
then $20 must be added. This will change the 
lowercase from the PET to true ASCII lowercase. 

If the character is less than or equal to $61, 
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it's safe to print again. However, if it's less 
than $81 but greater than $61, it's an "artificial" 
punctuation, and hex $40 must be subtracted to 
compensate. 

The next test gets rid of all characters between 
$81 and $AO by replacing them with a null symbol. 
Most of the characters in this range are cursor 
control symbols or system control symbols (like 
RUN and REVERSE OFF). We definitely don't 
want these going to the printer. 

Next, graphic characters are replaced by 
blanks (as opposed to nulls), and finally capital 
letters are converted to true ASCII capitals by 
subtracting $80. 

This is a pretty hefty "compare and convert" 
routine, but it is foolproof in that your printer will 
never get a weird code and become confused. 
You may have to review the routine several times 
to really understand how it works, but it might 
help to keep in mind that some characters need 
no conversion, some (such as cursor control sym­
bols) should be replaced by null symbols, and 
graphic characters should be replaced by blanks. 
Finally, upper- and lowercase letters must be ac­
counted for . To confirm that the routine covers all 
cases, you can get a chart of true ASCII and com­
pare it with a chart of PET ASCII. 

I've mentioned that at various times some 
numbers must be added or subtracted to perform 
the necessary conversion. Actually, since the num­
bers fall within a certain range, it is simpler and 
more efficient to use AND instead of subtraction, 
and OR instead of addition. The results are the 
same, and a few bytes may be saved. 

A Popular Shortcut 
If you look at locations 705A through 7069 in 
Program 3, you will see a trick commonly em­
ployed by 6502 software designers. The various 
conversion subroutines, such as BAD1, BAD2 
and so on, are all separated by a $2C. This is the 
BIT instruction which will have no effect on the 
operation of the program. Thus one master sub­
routine can have several entry points, all leading 
up to a common ending. For example, suppose 
the routine is entered at GOODl at address $7060. 
The accumulator will be ORed with $20. Next a 
BIT test is executed, but this has no effect other 
than setting some flags in the status register. Then 
another BIT is performed, and finally the routine 
concludes by storing the accumulator back in 
memory. 

You may have to sit and stare at this a while 
to see why this works and why it saves some mem­
ory. Nevertheless, this technique of creating harm­
less op codes allows multiple entry points . 

Resuming the analysis of the assembler list­
ing, the STRING routine keeps looping around 
and around until every character has been con-
64 COMPUTE! June 1983 

verted. Either an endquote byte or a zero indicates 
that the string is done. If an endquote is found, 
then the next string is searched for. If, however, a 
zero is found, the end of a line is indicated, and 
the program goes to END LIN. END LIN will direct 
POINTR to the start of the next line in memory by 
examining the forward link address of the pre­
vious line. If the forward link points to a zero 
byte, then the end of the program has been found, 
otherwise control is directed back up to the label 
LINE, and the next line is converted. 

EXIT tidies things up before returning to 
BASIC. As you probably know, the end of a BASIC 
program is marked by three consecutive zeros . 
POINTR is left pointing at the second of these 
three zeros. Next, the number $02 is added to it, 
so that it points to the start of variables. It is then 
safe to return to BASIC. 

While back in BASIC, LIST the program and 
you will see a collection of nonsense between all 
the quote marks. It will look odd on the screen, 
but will turn out a perfectly printed hard copy on 
your ASCII printer. Depending on your needs, 
you may want to save the converted copy of your 
program, but in general this isn't necessary. 

How To Load And Use The Program 
For convenience, BASIC versions (Programs 
1 and 2) will load the necessary machine language 
routine for you. Use Program 1 for all PET/CBM 
models. It locates the machine code at locations 
28672 up. Use Program 2 for the VIC-20 and Com­
modore 64. It loads the code at the top of memory, 
protects it from BASIC, and indicates the proper 
SYS address to initiate the conversion. Once you 
have run the BASIC loader, you may want to save 
the machine language routine directly to tape or 
disk. This will enable you to use it in the future 
without having to run the BASIC loader program 
again. To save the machine code from memory on 
the PET/CBM, invoke the monitor (SYS 4), then 
type 

S "CONVERT",Ol,7000,706d 

to save to tape, or 

S "CONVERT" ,08, 7000, 706d 

to save to disk. For the VIC or 64, you will need 
VICMON, Superman, Micromon, or one of the 
other available machine language monitors. Fol­
low the directions for the PET/CBM, except that 
the beginning and ending addresses for the save 
will need to be adjusted depending on where in 
memory the routine is located. 

Here's how to use the program. First, load in 
the PET ASCII to standard ASCII converter. Next 
type NEW. This will dear up some of the pointers 
in zero page. Now load in the program to be con­
verted. At this point, type SYS 7*4096 (or whatever 
address the loader indicates). The program will 





be "instantly" rewritten. LIST it. See how odd it 
looks? But now RUN the program, and direct all 
output to the printer. The result will be perfect 
hard copy. _ 

This isn' t the sort of program you're likely to 
need on a daily basis . But, when you need it, you 
really need it. So type it in, save it, and play with 
it a little. Then, when you get some program 
documentation on disk, you can create a hard copy 
at a moment' s notice. 

One fin al note: if you have some old progra ms 
written fo r the original model PET, you probably 
have noticed that upper- and lowercase are re­
versed . You could go back and rewrite the pro­
gram, but why not let the machine do it? Make a 
few alterations in the uti li ty presented above, and 
you can have instant conversion of your old-style 
programs. 

Program 1: 
BASIC Loader For All PET/CBM Models 

100 REM BASIC LOADE R FOR PETASCI I TO ASC I I 
CONVERTER 

110 REM PET/ CBM VERSION 
120 HERE=7*4096 
130 FOR ADRS=HERE TO HERE+l08 
140 READ DTA:POKE ADRS,DTA:CK=CK+DTA:NEXT 
150 IF CK<>l2485 THEN PRINT"CHECK FOR ERRO 

R I N DATA STATEMENTS":STOP 
160 PR I NT"TYPE 'SYS";HERE;"{LEFT)' TO ACT ! 

VA TE." 
170 END 
200 DATA 165,40, 1 66,41,133,42,134,43 
210 DATA 1 60,4, 177,42,240,7,201, 34 
220 DATA 240,3 1 , 200,208,24 5 , 160 , 0 , 177 

230 DATA 42,170,200,177,42,240,6, 13 4 
240 DATA 42,133,43,208,227,24,l65,42 
250 DATA 105,2,133,42,144,2,230, 43 
260 DATA 96,200,177,42,240,223,201,34 
270 DATA 240,216,201,32,144,31,201,65 
280 DATA 144,38,201,91,144,26,201 ,97 
290 DATA 144,30,201,129,144,21,201,l60 
300 DATA 144,ll,201,193,144,4,201 ,219 
310 DATA 144,12,169,32,44,169, 1 ,44 
320 DATA 9,32,44,41,63,44,41,l27 
330 DATA 145,42,24,144,196 

Program 2: 
BASIC Loader For VIC-20 And Commodore 64 

100 REM BASIC LOADER FOR PETASCI I TO ASCII 
CONVERTER 

110 REM VIC-20/C-64 VERSION 
120 HERE=PEEK(56)-l:POKE 56,HERE:POKE 52,H 

ERE:HERE=HERE*256 
130 FOR ADRS=HERE TO HERE+l 08 
140 READ DTA:POKE ADRS,DTA:CK=CK+DTA:NEXT 
150 I F CK<>l2533 THEN PR I NT"CHECK FOR ERRO 

R IN DATA STATEMENTS":STOP 
160 PRINT"TYPE 'SYS";HERE;"{LEFT)' TO ACT! 

VATE." 
170 END 
200 DATA 165,43,166,44, 133,45, 1 34,46 
210 DATA 1 60,4,177,45,240,7,201,34 
220 DATA 240,31,200,208,245, 160,0,l77 
230 DATA 45,170,200,177,45,240,6,l34 
240 DATA 45,133,46,208,227,24,165,45 
250 DATA 105,2,133,45,144,2,230,46 
260 DATA 96,200,177,45,240,223,201,34 
270 DATA 240,216,201,32, 144,31,201,65 
280 DATA 144,38,201,91, 144,26,201,97 
290 DATA 144,30,201, 1 29, 144,21,201,160 
300 DATA 1 44,11,201, 193, 144,4,20 1 ,219 
310 DATA 144,12,169,32,44,169,1,44 
320 DATA 9,32,44,44,63,44,44 , 127 
330 DATA 145,45,24, 14 4,19 6 

Program 3: PETASCll To ASCII Converter For Print Programs 

0000 BASIC = $28 ;START OF BASIC 
0000 POINTR = $2A ;START OF VARIABLES 

0000 *=$7000 
7000 AS 28 ENTRY LDA BASIC ;INITIALIZE POINTR TO 
7002 A6 29 LDX BASIC+l ;COINCIDE WITH THE START 
7004 85 2A STA POINTR ;OF BASIC. 
7006 86 2B STX POINTR+l 

7008 AO 04 LINE LDY t$04 ;GO PAST LINK & LINEt. 
700A Bl 2A CHECK LDA (POINTR), Y ;GET A PROGRAM CHARACTER. 
700C FO 07 BEQ ENDLIN ;ZERO MEANS END OF LINE. 
700E C9 22 CMP t$22 ;LOOK FOR FIRST QUOTE. 
7010 FO lF BEQ STRING ;GO CONVERT THE STRING. 
7012 CB NEXT !NY ;NO STRING FOUND YET. 
7013 DO FS BNE CHECK ;BRANCH ALWAYS. 
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Call or write 

payments 

by VISA, 
MASTERCARD 
or BANK 
TRANSFER. 
Mail orders 

also by 

certified 

check, etc. 

Many more 64s 

Spool Ing 

to 

Printer 

10610 BAYVIEW (Bayview Plaza) 
RICHMOND HILL, ONTARIO, CANADA L4C 3N8 

(416) 884-4165 

C64-LINK. 
The Smart 64 RTC 

Cartridge 
Expansion Slot 

VL16 

(future) 

Cartridge 

Mother Board 

POW ER ® 
And 
PAL © 

Other 

Cartridges 

Serial 
Audio 1/0 

Switch RF Video Port 

@I 

IEEE Disks 

(2031) (4040) 

(8050) (8250) 

(9090) 

IEEE Printers 
(4022) (8023) 

(8300) 
etc . 

IEEE to Parallel 
Interface 

Parallel 
Devices 

Give These 
Capabilities 

Cassette Port 

Tape 

1541 Drive 
And 

1525 Printer 

or 1515 Printer 

IEEE to Serial 

Interface 

True Serial 
Devices 

Users Port 

VIC Modem 

or VL3 Cable 

to Parallel 

Printer 

or V L4 Cable 

to Standard 

Modem 

Expanded 0 '1\C 
To Your 64 ~~ 

* The ability to transfer data from any type of device to another (IEEE , Serial , 
Parallel) 

* BASIC 4.0 which allows you to run mora PET BASIC programs and gives you 
extended disk and I/ O commands. 

* The ability to have several 64s on line together - sharing common IEEE 
devices such as disks or printers with Spooling Capability . 

* Built-i n machine language monitor 

* A built-in terminal or modem program which allows the system to communi­
cate through a modem to many bulletin board systems and other computer 
mainframes . 

* Compatibility with CP/M . Copyrights and Trademarks 

Contact your local Commodore Dealer or RTC. 

C64 is a copyright of Commodore Business Machines, 
Inc. C64-LINK is a copyright of Richvale Tele­
communical ions. CP / M is a reg istered trademark of 
Digital Research . POWER is a t rademark of Pro­
fessional Software. PAL is a copyright of Brad 
Templeton . 



7015 
7017 
7019 
701A 
701B 
701D 
701F 
7021 
7023 

7025 
7026 
102a 
702A 
702C 
702E 
7030 

7031 

7031 
7031 
7031 

7031 
7032 
7034 
7036 
703a 
703A 
703C 
703E 
7040 
7042 
7044 
7046 
704a 
704A 
704C 
704E 
7050 
70S2 
70S4 
7056 
705a 
70SA 
70SC 
7Q SD 

OSF 
7060 
. 062 
7063 
'7 06 5 
7066 
.., 68 
706A 
706B 
7 06D 

AO 00 
Bl 2A 
AA 
ca 
Bl 2A 
FO 06 
a6 2A 
a5 2B 
DO E3 

la 
AS 2A 
69 02 
as 2A 
90 02 
E6 2B 
60 

ca 
Bl 2A 
FO DF 
C9 22 
FO Da 
C9 20 
90 lF 
C9 41 
90 26 
C9 SB 
90 lA 
C9 61 
90 lE 
C9 al 
90 l S 
C9 AO 
90 OB 
C9 Cl 
90 04 
C9 DB 
90 oc 
A9 20 
2C 
A9 01 
2C 
09 20 
2C 
29 3F 
2C 
19 7 r;i 

9:... 2A 
1 8 
90 C4 
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ENDL IN LDY # $0 0 
LDA (POINTR) , Y 
TAX 
INY 
LDA (POINTR) , Y 
BEQ EXIT 
STX POINTR 
STA POINTR+l 
BNE LINE 

EXIT CLC 
LDA POINTR 
ADC #$02 
STA POINTR 
BCC RETURN 
INC POINTR+l 

RETURN RTS 

; USING THE FORWARD 
;LINK ADDRESS, DIRECT 
;POINTR TO NEXT LINE 
;IN BASIC PROGRAM. 

;ZERO MEANS END OF PROGRAM. 
;OTHERWISE, UPDATE POINTR. 

;BRANCH ALWAYS TO NEXT LINE. 

;ADJUST POINTR BACK 
;TO WHERE BASIC WOULD 
; LI KE IT, I. E. , 
;START OF VARIABLES. 

;RETURN TO BASIC. 

; ROUTINE TO CONVERT A SINGLE CHARACTER: 

ENTER THE ROUTINE WITH THE ACCUMULATOR 
CONTAINING A PET-ASCII CHARACTER, LEAVE 
WITH IT REPLACED BY STANDARD ASCII 

STRING INY 
LDA (POINTER) , Y 
BEQ ENDLIN 
CMP #$22 
BEQ NEXT 
CMP #$20 
BCC BAD2 

;GET NEXT CHARACTER. 
;ZERO MEANS END OF LINE. 
;CHECK FOR SECOND QUOTE. 

;NON-PRINTABLE CHARACTER? 
;YES, REPLACE WITH NULL. 

CMP #$41 
BCC GOOD4 

;IS IT PUNCTUATION OR NUMERALS? 
;YES, KEEP INTACT. 

CMP #$SB 
BCC GOOD! 
CMP #$61 
BCC GOOD4 
CMP #$al 
BCC GOOD2 
CMP #$AO 
BCC BAD2 
CMP #$Cl 
BCC BADl 
CMP #$DB 
BCC GOOD3 

BAD! LDA #$20 
.BYTE $2C 

BAD2 LOA #$01 
. BYTE $2C 

GOOD! ORA #$20 
. BYTE $2C 

GOOD2 AND #$ 3F 
.BYTE $2C 

GOOD 3 AND 4S7F 
GOOD4 STA ;POINTR ) , Y 

CLC 
BCC STRING 
. END 

;LOWER CASE LETTER? 
;YES, GO ADD $20. 
;BRACKETS, SLASHES, ETC.? 
;YES, KEEP INTACT. 
;MORE PUNCTUATION? 
;YES , GO SUBTRACT $40 
;NON-PRINTABLE CHARACTER? 
;YES, REPLACE WITH A NULL. 
;GRAPHIC CHARACTER? 
;YES, REPLACE WITH A SPACE. 
;IS IT A CAPITAL LETTER? 
;YES, GO SUBTRACT $aO. 
;REPLACE WITH SPACE. 

; REPLACE WITH NULL CHARACTER . 

; ' ADD I $20. 

~ I SUBTRACT . $ 40 . 

.~ I SUBTRACT I $80 " 

;BRANCH ALWAYS. 
0 





Connecting A Printer 
To The TRS-80 

Color Computer 
Ottis Cowper. Technical Editor 

One of the special features of the TRS-80 Color Computer One Bit At A Time 
is the built-in RS-232 serial port interface. This makes If you wish to attach another brand of printer, 
connecting a printer pretty straightfonuard. keep in mind that the Color Computer has only a 

The four-pin RS-232 port on the Color Computer 
has only the so-called "minimum configuration" 
RS-232 signals (see Figure 1), but this is still more 
than most other computer manufacturers provide. 
You can therefore avoid many of the usual diffi­
culties when interfacing a printer. 

Figure 1: 
Standard Designations For Serial Port Pins 

Transmit 
Data --...._ 

Status 
~-- input 

When you want to connect a printer to your 
TRS-80, the path of least resistance is to use one 
of the three Radio Shack printers which are directly 
compatible with the Color Computer. The DMP-
100, DMP-200, and DMP-400 are dot-matrix print­
ers which include a switch-selectable, four-pin 
serial interface in addition to the usual parallel 
interface. So, adding one of these models is as 
easy as connecting a four-pin (DIN) to four-pin 
cable between the printer and the Color Computer 
serial port. These cables are available at Radio 
Shack or, if you're a hardware hacker, you could 
pick up the parts at a local electronics supply store 
and easily construct your own. 
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serial (one bit at a time) interface. Many printers 
come equipped with parallel (eight bits at a time) 
interfaces. Before you spend severa l hundred 
dollars make sure that the printer you are buying 
has an RS-232 serial interface or that one is readily 
available for your particular model. Another thing 
to keep in mind when interfacing to other printers 
is that, for some reason, the Color Computer ROM 
printer output routines assign uses to the pins of 
the serial port that do not match their own stated 
standard designations (see Figure 2). 

Figure 2: 
Pin Designations For Use With ROM Output 
Routines 

Data out 
(to printer) 

Ground----

1e 
Ready in 
(from printer) 

The printer's serial interface will most likely 
have the standard 0825 plug. This is the connector 
most commonly used in RS-232 communica tions, 
and a particular RS-232 signal is assigned to each 
of the pins on the plug. As an example, Figure 3 
shows the connections necessary to connect an 
Epson MX-80 or MX-100 (with RS-232 serial inter­
face) to the Color Computer. These same connec­
tions should work for other printers, but you 
should check the pin designations in the manual 
for your particular printer to be sure. 



Figure 3: 
0825 Connector On Printer RS-232 Interface 

and no parity. The assumed 
transfer rate is 600 baud. The 

Signal Ground __ _ Received Data ___ ___ 
routines also assume that the 
printer will automatically pro­
vide a carriage return when (to Serial Port pin 3) (to Serial Port pin 4) 

13 
0 

0 
25 

0 

0 

0 0 0 

0 

0 
7 • 0 

0 

0 0 

0 0 

""----Data Terminal Ready 
(to Serial Port pin 2) 

How To Activate Your Printer 
Now you have a printer attached to your com­
puter. What do you do with it? The most obvious 
use is to make " hard copy" listings of your pro­
grams. This is simple; just type LUST instead of 
LIST and the output will be routed to the printer. 
To send any other program output to the printer, 
just replace the PRINT statements with PRINT 
#-2. (On the Color Computer, the printer is de­
signated as device -2.) For example, the following 
line will output a message to the printer: 

IO PRINT #-2 "SEND THIS TO THE PRINTER 
PRONTO!" 

If you have Extended BASIC on your Color Com­
puter, you can format your output with the PRINT 
USING statement. For example, this line: 

20 PRINT #-2, USING"$$###.##"; 293.687 

should cause the printer to print 

$293.69 

Another Extended BASIC function you can use 
with your printer is POS. This returns the current 
print position. For example, PRINT POS(-2) will 
tell you the column in which the next character 
will be printed. 

A number of the Radio Shack software pack­
ages support printer output. Naturally, the Color 
SCRIP SIT word processing program includes the 
capability to print out text. The Speculator elec­
tronic spreadsheet program enables you to print 
out your worksheets. Other programs which sup­
port printout include the Personal Finance and 
Editor/Assembler programs. The Graphics Pack pro­
gram supports printout to the Radio Shack CGP-
115 color graphics printer. This printer is good for 
multicolor graphics applications, but only margi­
nally useful for printing text. 

Matching Specifications 
The routines in the ROMs which support output 
to the printer make certain assumptions about the 
printer hardware. In particular, the routines ex­
pect the data format to be one start bit (logic zero), 
seven (for Revision 1.0 ROMs) or eight (for Revi­
sion 1.1 ROMs) data bits beginning with the least 
significant bit (LSB), two stop bits (logic ones), 

3 

• 
G 0 

14 

it encounters a line feed, and 
that it will provide a busy signal 
to the computer if it is not ready 
to accept input. The expected 
print width is 132 columns. 

You should consult the 
manual for your printer and set 
the appropriate DIP switches (or 

whatever) to configure the printer to match these 
specifications. If your printer can't meet all the 
above conditions, several can be changed with 
POKEs to Color Computer memory locations. For 
example, the value in location 155 controls the 
print width. If you're using an 80 column printer, 
you'll want to include the following statement 
before using the printer: 

IO POKE 155,80 

The comma field width (location 153) controls the 
amount of space left between variables separated 
by commas in PRINT #-2 statements . The default 
value for this location is 16. Thus, the line: 

40 PRINT #-2 "FIRST", "SECOND" 

will cause the word "FIRST" to be printed begin­
ning at the left margin, and the word "SECOND" 
to be printed beginning in column 16. You can 
adjust the value in location 153 to change the for­
mat of your printed output. If you change the 
print width or comma field width (locations 155 
or 153), you should also change the last comma 
field (location 154). This location should contain 
the value of the print width, minus the comma 
field width. You can achieve this with: 

15 POKE 154, PEEK(155) - PEEK(153) 

Adjusting the rate of data transfer from the 
default value of 600 baud requires changes to the 
data in locations 149 and 150. The table below 
provides the necessary POKEs to location 150 for 
the given baud rates. (For all rates in the table, 
POKE 149,0.) This information comes from the 
TRS-80 Color Computer Technical Reference Manual 
(pages 38 and 39), which provides further details 
on interfacing printers to the Serial Port. 

Adjusting The Rate Of Data Tl'Qnsfer 

Desired baud rate 

300 
600 

1200 
2400 

ValuetoPOKE 
mto location 150 

180 
87 
41 
18 c 
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Astrostorm 
Peier Leo 

Try to guide you r spnce hip, ca rrying e111erge11cy 111edi­
cnl supplies , throug/1 n dnngerous nsteroirf lor111 . A 
grent den/ depend 011 your skills ns n 11m igntor. ln11y 
fi111 e the -uc e·s or ni/11re ofyo11r 111i. sio11 Lill depe11d 
on your nbil ity to 111nke plit - econd decis io11 s 1111rfer 
pressure. Version for t/1e VJC, Atnri, T!-99/4A, nnd 
Apple. 
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In line 5-230 the screen b rd e r is chose n a nd 
evera l va ri abl s fo r the j ti k a r d efined . The 

pl a e r i g i nth cho ice of u in g a j ti k o r 
th k boa rd . lf yo u h o lou th k)board , 
co ntro l th m ovem e nt of the · hi p w ith th e " Z" 
(I ft) o r " "( ri g h t) keys . h VI Progmmmer. ' 
Refi!re11 ce Guide he lped p rov id th joys ti ck in fo r­
m at io n n a ry to use lhe fir t da la tate m n l. 

T h n w a re e nt zoo min g up t lin ,...000 lo 
m ake a b il f no i . Som e rn o r ' da t·a i used he re. 

ow w a r ff to line 9]Q t a k for th e " as teroid 
d pth" that i required. Thi impl y d e te rmin e 
' h re the hi p i to b I a ted o n the re n . It 
a n b p laced betwe n th fift h nd e ig htee nt h 

row (a lwa s tarling o n th I ft id e). 
Lin 1030 makes the pr :iTa m ve rsa ti le 

e n o ug h to u e with an y VJC-20 . Fo r exa mple, 
ini tia ll y th , VI ta rt its · r ' ' fl m ' m o r a t loca -
ti o n 76 0. 

A player' pnceship dodges 
of" Ast roslon11. " 



FROM: CREATIVE SOFTWARE 
TO: VIC-20 OWNERS 
RE: NEW TITLES- MARCH 1, 1983 

CARIRIDGE FOR USE Wl1H COMMOOORE \llC20 
\lllFC 

HOW CAN YOU BE CREATIVE 
IF YOUR SOFTWARE ISN'T? 

CREATIVE 
SOFTWARE 

A IJvlsill d ASCI. tr.:. 
230 E. Caribbean • Sunnyvale, CA 94086 

Copyright 1983 by Creative Software 

"VIC-20" and "COMMODORE" are 
trademarks of COMMODORE ELECJRONICS. LlD. 





You'll never see Infocom's graphics on 
any computer screen. Because there's 
never been a computer built by man 
that could handle the images we pro­
duce. And, there never vvill be. 

We draw our graphics from the limit­
less imagery of your imagination-a 

technology so powerful, it makes 
any picture that's ever come 

out of a screen look like 
graffiti by compaiison. 

And nobody !mows how 
to unleash your imag­
ination like Infocom. 

Through our prose, 
your imagination 
makes you part of 
our st01ies, in con­
trol of what you do 
and where you go-
yet w1able to pre­
dict or conb·ol tl1e 
course of events. 

You're confronted 
with situations and 

logical puzzles the W..:e 
of which ) ou won't find 

elsewhere. And you're irn­
mer ed in iich environments alive 
with personalities as real as any 
you'll meet in tl1e flesh-yet all the 
more vivid because tl1ey're perceived 
directly by yow· mind 's eye, not 
through your external en es. The 
method to tlus magic? We've found 
the way to plug our prose 1ight into 
your psyche, and catapult you into a 
whole new din1ension. 

Take ome tough c1itics' words 
about our words. SOFTALK, for 
example, called ZORK® Ill 's prose 

"far more graphic than any depiction 
yet aclueved by an adventure with 
graphics'.' And the NEW YORK 
TIMES saw fit to print that our 

II DEADLINErn is "an amazing 
feat of programming'. ' Even a 

journal as video-miented as ELEC­
TRONIC GAMES found Infocom 
prose to be such an eye-opener they 
nained one of ow· gaines their Best 
Adventure of 1983. 

Better still, bring an Infocom gan1e 
home with you. Discover firsthand 
why thousands upon thousands of 
discriminating gan1e players keep 
tun1ing everything we write into 
instantaneous bestsellers. 

Step up to Infocom. All words. No 
graffiti. The secret reaches of your 
mind are beckoning. A whole new 
din1ension is in there waiting for you. 

AlDCKBOliOOO:AWDMAN AalQ_., __ 

lnFDCDlft 
The next dimension. 

lnfocom. Inc .. 55 \\'heeler St., Cambridge. MA 02138 



color of the asteroid. The alarm sound is created 
by turning voice 36875 on and off with the variable 
CK. The first two IFs in lhe game loop check to 
see if the screen has been crossed. When the ship 
is moving forward, you gain points; going back­
ward (left), you lose points. And if there is no 
movement, there is no loss or gain. 

The movement of the asteroids is created by 
scroll ing them off the screen. The ship is POKEd 
on the screen. To prevent the sh ip from scrolling 
off every move, the program jumps to line 520. 
Here, with the variable OP (for old position), the 

would-be scrolled ships are erased. 
A check is made for every move to see if the 

ship has been hit. When this occu rs, the program 
goes to 8170 to explode the sh ip. This is where 
the rest of the data is utilized . It then returns and 
offers a change in asteroid depth (this option is 
available for only seven seconds). Then an asteroid 
field is displayed in motion until either the fire 
button on the joystick or the keyboard' s "H" key 
is pressed. To add to the excitement, you can thi nk 
of this as dropping out of hyperspace. 

Atari, Tl-99/4A, And Apple Version Notes 

II 

Potnck Parrish. Programming Assistant 

Atari Notes 
The object of the Atari version of Astrostorm 
is to move your spaceship to the right across 
the asteroid field six times. The game is 
played with the keyboard or the joystick (in 
controller jack #1). In either case, movement 
of the spaceship is strictly horizontal. Once 
you start the spaceship moving left or right 
on the screen, it will continue until you cause 
a direction change. 

With the joystick, left and right move­
ment of the stick causes the spaceship to fly 
across the screen in the corresponding direc­
tion. Shifting the joystick position up or down 
will halt the spaceship. Under keyboard con­
trol, the"< " and ">" keys are used for left 
and right movement, and again, movement 
is continuous. If you choose the keyboard 
option, the spaceship's flight can be halted 
by pressing any key other than the "<" or 
">" keys. 

To achieve a high score on Astrostorm, 
avoid moving the spaceship to the left 
whenever possible, since penalty points are 
then deducted from your total. But bonus 
points are given for spaceship movement to 
the right. As an added incentive, you are 
awarded a thousand points each time you 
successfully maneuver the spacesh~p aeross 
the asteroid field. 
Tl-99/4A Notes 
The object of Astrostorm on the Tl-99/4A is 
to advance your spaceship across the asteroid 
field twelve times. Asteroids scroll from the 
bottom of the screen. Spaceship movement 
is horizontal. Control the movement of the 
ship by pressing the"<" and">" keys. 

This version of the game can be quite 
challenging since there are several skill levels. 
As the game begins, the ver.tical position of 
the spaceship can be set nearer the bottom of 
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the screen by specifying a greater "asteroid 
depth." A greater asteroid depth, of course, 
requires a faster reaction time. The difficulty 
of the game can be further increased by re­
questing a higher asteroid density (difficulty 
level). 

The game loop (lines 500-830) is set to 
execute 1000 times. This means that you must 
finish your journey across the asteroid field 
before this loop is completed. You may find 
that this time limit is either too easy or too 
difficult, depending on the skill levels you 
choose. If so, vary the limit in line 500 as you 
see fit. 

To achieve a high score on Astrostorm, 
avoid moving your spaceship backwards 
since points are deducted from your total. 
Apple Notes 
With the Apple version of Astrostorm, you 
must move the spaceship across the astrofield 
six times to win. There is no time limit, and 
the game loop (lines 120-250) will execute 
until a crash is detected (line 230). 

Asteroids scroll from the bottom of the 
screen. Only horizontal movement of the 
spaceship is allowed by the program. Move­
ment, which is continuous, is accomplished 
with the SPACE bar while direction is con­
trolled with the left and right arrow keys. 

There-are several skill I vels. You can 
make the game more difficult by specifying a 
higher asteroid depth. This wi ll place the 
spaceship closer to the bottom of the screen, 
and consequently, require a quicker reaction 
on your part to avoid a collision. 

Scoring is based on the direction of 
spaceship ovement and Clifficulty level. Of 
course, more points are given at greater 
asteroid depths. Points are awarded for 
movement of the spaceship to the right and 
deducted for movement to the left. 



Good Golly! What A GAME! 
The original arcade game PREPPIE! will give you hours of toe-t ickl ing fun . You take the controls , moving your young 

prepster about on the golf course. And what a golf course ! It 's unlike any you have ever played on before. There are dangers 
everywhere, and on ly you can keep the lit tle Ivy Leaguer from a fate worse then Penn State ! 

PREPPIE! is written in state-o f-the-art mach ine language, is joystick compatible and fully ut ilizes the Atari's sound and 
graphics capabilities . Qu ite frankly, it will give you the most fu n you can have on an Atari m icrocomputer . ...,,..,;-:-,.-=,..._...--=-__,=~ 

ATARI 16K TAPE - $29.95 
PREPPIE! is available at fine computer, book, and hobby stores everywhere. ATARI 32K DISK - $29.95 

An exclusive game from 

To order, see your local dealer. If he does not 
have the program you want , then call 
1-800-327-7172 (orders only) or write for our 
free catalog. 

Published by ADVENTURE INTERNATIONAL 
a division of Scott Adams, Inc. 

BOX 3435 • LONGWOOD, FL 32750 • (305) 862-6917 

" My Atari never did things like th is before!" 
-Ho/is ter Townsend Wolfe 

"' I had so much fu n I almost blew my 
doughnuts." 

-Theodore Boston Ill 

" I haven't had this much fun since Bully 
and I went to Princeton for the weekend. " 

-Martha Vineyard 



Program 1: VIC Version 
5 POKE36879,8 
10 PRINT"{CLEAR}{PUR}":POKE37139,0:DD=371 

54:PA=37137:PB=37152 
45 IFLF=lTHEN1000 
47 PRINT"{05 RIGHT}{04 DOWN}ASTROSTORM" 
50 PRINT" {DOWN}{05 RIGHT}JOYSTICK(l) ": PRI 

NT"{05 RIGHT}KEYBOARD(2)" 
55 GETR$ 
60 IFR$="l"THENR=l:GOT070 
65 IFR$="2"THENR=2:GOT070 
68 GOT055 
70 FORJ=0T02:READJS(J):NEXTJ:GOSUB5000 
80 GOT0900 
100 POKEDD,127:S3W=-((PEEK(PB)AND128)=0):P 

OKEDD,255 
110 p=PEEK(PA):S2=((PAND16)=0) 
120 FR=-((PAND32)=0):X=S2W+S3W 
130 DN=JS(X+l):RETURN 
200 IFPEEK(l97)=33THENDN=-l:RETURN 
210 IFPEEK(l97)=34THENDN=l:RETURN 
220 IFPEEK(l97)=64THENDN=0:RETURN 
230 RETURN 
500 IFDN<>0ANDPEEK(S-DN)<>42THENPOKES-DN,32 
505 FORII=l T02 
510 POKEOP,32:POKEOP-DN,32 
520 OP=OP-22 
530 NEXTII:RETURN 
900 IFLF=lTHEN1000 
910 PRINT"THE A.D.[ASTEROID DEPTH] DES 

IRED (5-18)":INPUTL 
920 IFL<5THENPRINT"TOO EASY":GOT0900 
930 IFL>l8THENPRINT"TOO RISKY":GOT0910 
940 LF=l:PRINT"(CLEAR}":GOSUB2200 
1000 PRINT" {CLEAR}{ 18 DOWN}" 
1020 POKE36878,15 
1030 S=4*(PEEK(36866)AND128)+64*(PEEK(36869 

)AND120): C=37888+4* (PEEK( 36866 )AN.0128) 
1040 CK=l:S=S+22*(L+l):OP=S:SB=S-l:SE=S+23 
2000 FORG=lT0418 
2010 NA=INT(RND(TI)*22):CC=INT(RND(TI)*7)+1 
2040 POKE646,CC:PRINTTAB(NA)"*"; 
2055 PT=PT+DN*(NA*CC*INT((LA.5)+.5)) 
2060 IFS=SBTHENPOKES,32:S=S+22:W=W-l 
2065 IFS=SETHENPOKES,32:S=S-22 :W=W+l 
2070 IFPEEK(S)=420RPEEK(S+22)=42THENPOKE646 

,l:GOSUB8000:GOSUB7000:GOT02200 
2085 ONRGOSUB100,200:0P=S-22:S=S+DN 
2090 CK=CK*-l:POKE36875,127+CK:GOSUB500:POK 

ES,6l+DN:POKES+C,l:PRINT 
2100 NEXTG 
2110 PRINT"{YEL}":POKE36875,0:GOSUB6000 
2200 PT=0:IFPEEK(l97)=43THENRESTORE:LF=l:GO 

T070 
2210 POKE37139,0:IF(PEEK(PA)AND32)=0THENRES 

TORE:LF=l:POKE37139,128:GOT070 
2215 NA=INT(RND(TI)*22):CC=INT(RND(TI)*7)+1 
2220 POKE646,CC:PRINTTAB(NA)"*" 
2240 POKE37139,128:GOT02200 
5000 A=20:POKE36878,15 
5010 READC,T,Z:T=T*A:Z=Z*A 
5030 POKE36875,C:FORI=lTOZ:NEXTI:POKE36875, 

0:FORI=lTOZ:NEXTI 
5050 IFZ>0THEN5010 
5100 RETURN 
6000 POKE36875,0 
6005 IFW<6THENPRINT"YOU DID NOT COMPLETE Y 

OUR MISSION.":GOT06200 
6010 PRINT:PRINT"YOU COMPLETED YOUR MISS 

ION."; 
6020 PRINT"THE SOLARIAN SYSTEM 

HAS AWARDED YOU";PT 
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MINISTER 

6030 PRINT"SOLARIAN CREDITS FOR YOUR SERVI 
CES. "; 

6040 PRINT"DO YOU WISH TO MAKE ANOTHER DE 
LIVERY?" 

6060 GETR$:IFR$="Y"ORR$="N"THEN6070 
6065 GOT06060 
6070 IFR$="N"THENCLR:END 
6080 PRINT"SAME ASTEROID DEPTH?" 
6100 GETR$:IFR$="Y"ORR$="N"THEN6110 
6105 GOT06100 
6110 IFR$="N"THENRUN 
6120 RETURN 
6200 PRINT"THE SOLARIAN GOVERN- MENT HAS F 

!NED YOU";PT;" GALACTIC CREDITS" 
6210 PRINT"THEY ARE ALSO HAVE ANOTHER MI 

SSION FOR YOUl":FORI=lT07000:NE 
XT:RETURN 

7000 POKE36875,0:PRINT"{CLEAR}YOU DIDN'T MA 
KE IT.THESOLARIAN GOVERNMENT HA 
S SENT"; 

7020 PRINT" YOUR FAMILY":PRINTPT;"GALACTIC -
CREDITS" 

7025 PRINT"HIT 'C' TO CHANGE A.O." 
7030 FORI=lT0700:IFPEEK(l97)=34THENFORJ=lTO 

10:GETR$:NEXTJ:RUN 
7040 NEXTI:RETURN 
8000 PRINT"{YEL}":POKE36875,0 
8060 E(l)=S-23:E(2)=S-22:E(3)=S-l:E(4)=S:E( 

5)=S+23:E(6)=S+22:E(7)=S+l:E(8)=S 
8090 FORI=lT08:READA(I):POKEE(I),A(I):POKEE 

(I)+C,2:NEXTI 
8110 A(4)=A(l)~A(8)=A(5) 
8130 A=2:IFL>l7THENA=l 
8150 FORI=lTOA:FORJ=lT08:POKEE(J),32:POKEE( 

J)+C,0:NEXTJ:PRINT 
8160 E(l)=E(l)-23-22*(I-l):E(2)=E(2)-22-22* 

(I-l):E(3)=E(3)-l-22*(I-l) 
8165 E(4)=E(4)-23-22*(I-l):E(5)=E(l)+23+22* 

(I-l):E(6)=E(6)+22+22*(I-l) 
8168 E(7)=E(7)+1+22*(I-l):E(8)=E(8)+23+22*( 

I-1) 
8170 FORJ=lT08:POKEE(J),A(J):POKEE(J)+C,2:N 

EXTJ 
8180 FORJ=lT0100:POKE36877,220:NEXTJ:POKE36 

877,0:NEXTI 
8200 FORI=lT06:READA(I):NEXTI:POKE36877,220 
8220 FORI=l4T00STEP-2 
8235 POKE36878,I 
8237 FORJ=lT06:POKE36879,A(J):FORG=lT025:NE 

XTG,J 
8240 POKE36879,8:NEXTI:POKE36877,0:RETURN 
9100 DATA-l,0,l,237,10,1,237,5,l,177,20,5,l 

77,20,5,237,10,l,177,5,l,l40,20,5 
9105 DATA237,10,l,177,5,l,140,15,2,237,10,l 

,177,5,l,140,20,5,237,l0,l,l77,5, 
1,140,25,5 

9110 DATA177,10,l,140,5,l,ll8,25,l,l40,20,l 
,177,15,l,237,25,l,237,20,1,237,1 
0,1,177,25,0 

9200 DATA77,66,64,42,77,66,64,42,25,42,127, 
143,159,255 

Program 2: Atari Version 
S POKE S3248,0:60SUB 3000:DIH NS<10> 

:NS=" 'CT>•. CC,>XC(i}Cll>lilil" 
7 GRAPHICS 0:POKE 752,1:? :DL=PEEK<5 

60>+2S6*PEEK<561)+4:POKE DL-1,68:F 
OR 1=2 TO 24:POKE DL+I,4:NEXT I 

10 X=60:Y=50:W=0 
20 A=PEEK<106>-B:POKE 54279,A:PHBASE 

=2S6*A 
30 POKE 559,46:POKE 53277,3 



Experieuee the 
MieroProse Challenge ••• • • • 

Drief Dlue 2. your compurer wingman, on his mission and he will 
follow your insrructions and lead info an air la air and air lo ground 
battle againsl enemy 1erri1ory ... Dur. look our for Red Flighr: !hey 
defend !heir lerrilory and attack yours! • . . Scrolling. spill screen 
challenge for 1-4 players . . . ATARI. 40K Disk or Cassette •.. $34.9 5. 

Race lhrough lhe dangerous jungle avoiding rhe elephanrs. 
alllgarors. pigmies wilh poison darrs. and olher jungle perils 10 be 
lhe firsr 10 rescue lhe lovely Janice! . . . A zany faorrace for 1-4 
simultaneous players . . . ATARI. 32K Disk or Cassette . .. $29.95. 

Fly com bar in a lhree-dimensional aerial dogfighr over lhe Pacific 
during WWII ... Requires real fighrer pilor skills and maneuvers 10 
survive 10 become an Ace or a W.G.F.P.! . .. Try "SPITFIRE ACE" for 
aerial com bar over Europe ... 1-4 player com bar ... AT ARI. 40K 
Disk or 32K Cassene .. . $29.95. 

Pilor your nimble assaull hellcoprer lhrough lhe complex under· 
ground labyrinlhs. Destroy rhe enemy aircraft and defenses while 
you fig hr your way 10 rescue lhe captives !rapped inside . . • Solo or 
ream exciremenl for 1·8 players . . • ATARI, 32K Disk or 40K 
Cassene .•. $29.95. 

MicroProse Software is dedicated to bringing you games that challenge you far beyond the first 
few plays. We promise you hours of excitement and pleasure. Our games are created using 
"MicroProse", our own proprietary assembly language gaming system, and are available at 
select computer stores. 

If you con not find our games at your computer store, you con order by MasterCard or Visa, money order, COD or 
check. Add $2.50 for postage and handling. MD residents odd 5% soles tax. Coll or write: 

MicroProse Software 1 caribou court. Parkton. MD 21120, c301) 357-4739 

DEALER INQUIRIES WELCOME! ATAlll b rhe reglsleied ttodemork of ATAl\I , Inc. 



40 FOR I=PMBA5 E+5 12 TO PMBA5E+640 : PO 
KE I,0:NEXT I 

50 POKE 53248,X 
60 POKE 704,216:P0=PMBA5E+5 1 2+Y 
70 FOR I=PMBA5E+512+Y TO PMBA5E+5 1 7+ 

Y:READ A:POKE I , A:NEXT I 
80 DATA 224,112,254,127,112,224 
95 POKE 53278,0 
97 IF R=2 THEN 500 
104 B=5TICK<0>:IF B<>15 THEN A=B 
110 X=X-4•<A=11 >+4•<A=7>:POKE 53248, 

X:PT=PT+10-25• <A=11) 
130 IF PEEK<53252> THEN POKE 764 ,255 

:GOTO 2000 
140 IF X>200 THEN POKE S3248,60:W=W+ 

l:PT=PT+1000:X=60 
145 IF X<60 THEN POKE 53248 , 200:X=20 

0:PT=PT-1000 
150 IF W=6 THEN 1000 
190 POSITION 17*<RND<0 > •2 >+4,23:Z~I N 

T<LEN<NS>•RND<0>+1 >:? NSCZ,Z>:PO 
KE 710,PEEK<S3770> 

260 GOTO 97 
500 I=PEEK<764l 
520 IF 1=54 THEN X=X-4:POKE 5 3248,X: 

PT=PT-15 :GOTO 130 
530 IF 1=55 THEN X=X+4:POKE 53248,X: 

PT=PT+l0:GOTO 130 
540 GOTO 190 
1000 POKE 764,255:GOSUB 2100:GRAPHIC 

S 0:0N W GOTO 2000,1200,1005,10 
05 ,1 005,1020,1010 

1005 IF W< 6 THEN GRAPHICS 0:? "You d 
id not complete your mission.": 
GOTO 1020 

1010? :? CHRSC125l;"You completed y 
our mission." 

1020 ? "The Solarian System Minister 
has":? "awarded you ";PT;" Sol 

arian" 
1025? "credits for your services.": 

GOTO 2010 
1200? CHRS<125 >;"T he 5olarian Gover 

nment has fined": ? "you ";PT;" 
galactic cred i ts." 

1210 ? : ? "but, they also have anoth 
er mission":? "for you!":GOTD 2 
010 

2000 FOR W=15 TD 0 STEP -0.3:SOUND 0 
,20*RNDC0l,0,W:POKE 704,PEEK<53 
770l:POKE P0+6*RNDC0>,PEEK<5377 
0l:NEXT W 

2005 GRAPHICS 0:? " You didn't make i 
t. The Solarian":? "government 
has s•nt your family ":?PT;" g 
alactic credits." 

2010 GOSUB 2100:POKE 764,255:? "Play 
again? <Y/Nl:";:GET #1,A:IF A< 

>ASC<"N"> THEN RUN 
2020 GRAPHICS 0:G05UB 2100:END 
2100 POKE 53277,0:POKE 53248 , 0:RETUR 

N 
3000 GRAPHICS 0:SETCOLOR 2 ,6, 6 
3010 ? .. {2 TABH:j#Jii;u;.-.uJ:i:O" 
3030 ? :? "fl. Joystick":? :? "~. Key 

board":? "{3 SPACES>Use < and > 
for move" 

3040 OPEN #1,4,0,"K:":? :? "Select:" 
; 

3050 GET #1,A:R=A-48:IF R<l OR R>2 T 
HEN 3050 

3080 RETURN 
3100 END 
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Program 3: Tl-99/4A Version 
100 RANDOMIZE 
110 CALL CLEAR 
120 FOR 1=5 TO 8 
130 CALL COLOR<I,16 ,1) 
140 NEXT I 
150 CALL CLEAR 
160 PRINT " A S T R 0 S T 0 R M 

170 PRINT 
1 80 PRINT 
1 90 PRINT "POWER SHIP WITH < & > KE 

VS" 
200 FOR 1=1 TO 9 
210 PRINT 
220 NEXT I 
230 FOR I=14 TD 3 STEP -1 
240 FOR J=l TO 20 
25 0 NEXT J 
260 CALL SCREEN<I > 
270 NEXT I 
280 FOR I=l TD 400 
290 NEXT I 
300 5=3 
310 PT=0 
320 RSHIP=10 
330 CSHIP=l 
340 SHIP=62 
350 COL=2 
360 RLSHIP=RSHIP 
370 CLSHIP=CSHIP 
380 CALL CLEAR 
3 90 PRINT "WHAT ASTEROID DEPTH Cl-1 

0) "; 
400 INPUT X 
410 IF <X>10>+<X<1>THEN 380 
420 PRINT 
430 PRINT "WHAT DIFFICULTY LEVEL <1 

-10 ) .. 
440 INPUT DCULT 
450 IF <DCULT>10l+CDCULT<1>THEN 380 
460 CALL CLEAR 
470 CALL SCREENCS> 
480 CALL CDLORC2,16,ll 
490 REM VARY LIMIT OF LOOP IN THE N 

EXT LINE IF THE GAME IS TOO HAR 
D DR TOO EASY 

500 FDR LODP=l TD 1000 
510 FDR I=l TO INT<RND•X>+l 
520 CDL=INTCRND*30)+ 2 
530 CALL HCHARC23 , CDL,42> 
540 NEXT I 
550 PRINT 
560 CALL GCHAR<RSHIP+DCULT CSHIP LO 

c ) ' ' 
570 CALL HCHARCRLSHIP+DCULT-1 CLSHI 

P ,32> ' 
580 IF LOC=42 THEN 1190 
590 CALL SCREEN<S> 
600 CALL HCHAR <R SHIP+DCULT CSH I P SH 

IP > ' ' 
610 CLSHIP=CSHIP 
620 RLSHIP=RSHIP 
630 CALL KEYC3,A,STATUS> 
640 IF A<> ASC<".")THEN 730 
650 CALL SOUNDC-700 ,-5, 3> 
660 PT=PT+5*DCULT*X 
670 CSHIP=CSHIP+ l 
680 IF CSHIP <>32 THEN 720 
690 CSHIP=l 
700 S=S+l 
710 IF 5=15 THEN 1030 
720 SHIP=62 



• FOR THE WONDERFUL WORLD OF ATARI 

THE l.OVE AFFAIR BEGINS • 

THE COMMANDER 2400 wllh KEYPAD. 2400 STANDARD 
2400 SERIES : AND 2400 PROFESSIONAL NUMERIC KEYPAD . 
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GRAFTRAX 
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730 IF A<> ASC<",")THEN 820 
740 CALL SOUND<-700, - 6,4) 
750 SHIP=60 
760 PT=PT-8•DCULT*X 
770 CSHIP=CSHIP-1 
780 IF CSHIP <> l THEN 810 
790 CSHIP=32 
800 S=S-SGN<S-3> 
810 SHIP=60 
820 REM 
830 NEXT LOOP 
840 CALL CLEAR 
850 PRINT " YOU DID NOT COMPLETE YO 

UR" 
860 PRINT 
870 PRINT " MISSION. THE SOLARIAN" 
880 PRINT 
890 PRINT "GOVERNMENT HAS FINED YOU 

900 PRINT 
910 PRINT PT;"GALACTIC CREDITS." 
920 PRINT 
930 PRINT 
940 PRINT 
950 PRINT " BUT, THEY ALSO HAVE " 
960 PRINT 
970 PRINT "ANOTHER MISSION FOR YOU! 

I I II 

980 PRINT 
990 PRINT 
1000 INPUT "ARE YOU GAME CY OR Nl?" 

:G$ 
1010 IF GS="Y" THEN 300 
1020 GOTO 1500 
1030 REM YOU WIN! ! 
1040 CALL CLEAR 
1050 PRINT " YOU COMPLETED YOUR " 
1060 PRINT 
1070 PRINT "MISSION. THE SOLARI AN M 

IN I-" 
1080 PRINT 
1090 PRINT "STER HAS AWARDED YOU ". 

' PT 
1100 PRINT 
1110 PRINT "SOLARI AN CREDITS FOR YO 

UR " 
1120 PRINT 
1130 PRINT "SERVICES AND WISHES YOU 

1140 PRINT 
1150 PRINT "TO 

y ! II 

1160 PRINT 
1170 PRINT 
1180 GOTO 980 

MAKE 

1190 CALL SCREEN<12) 
1200 FOR I=l TO 50 
1210 NEXT I 
1220 CALL SCREEN<9> 

ANOTHER 

1230 FOR VOL=24 TO 1 STEP 4 
1240 CALL SOUND<200,-7,VOL) 
1250 NEXT VOL 
1260 FOR VOL=l TO 24 STEP 4 
1270 CALL SOUND<200,-7,VDL> 
1280 NEXT VOL 
1290 CALL SCREEN<12> 
1300 FOR 1=1 TO 10 
1310 NEXT I 
1320 CALL SCREEN(8) 
1330 CALL CLEAR 
1340 CALL SCREEN(6) 

DELIVER 

1350 PRINT "(4 SPACES>TOO BAD' THE 
SOLARI AN" 
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1360 PRINT " GOVERNMENT HAS SENT YD 
UR" 

1370 PRINT " FAMILY ";PT;" GALACTIC " 
1380 PRINT" CREDITS . " 
1390 FOR I=l TO 5 
1400 PRINT 
1410 NEXT I 
1420 PRINT "(3 SPACES>HIT -P- TO PL 

AY AGAIN" 
1430 PRINT " OR -S- TD STOP." 
1440 FOR I=l TO 5 
1450 PRINT 
1460 NEXT I 
1470 CALL KEY<3,K,ST> 
1480 IF ST=0 THEN 1470 
1490 IF <K=ASC<"C " >>+<K=ASC("P">>TH 

EN 300 
1500 END 

Program 4: Apple Version 
10 REM ASTEROID FIELD - APPLE II VERS 

ION 
20 FDR I = 770 TO 795 : READ M: POKE I, 

M: NEXT I 
25 DATA 172,01,03,174,01 1 03,169,04,32 

,168,252,173,48,192,232,208,253,13 
6,208,239,206,0,03,208,231,96 

30 GOTO 1000 
100 TEXT : HOME : VTAB 1: PRINT "SCORE 

: " : POKE 34, 2 
110 FDR I = 1 TD 15:SP INT < RND (1 

> * 39) + 2: VTAB 24: HTAB <SP>: PRINT 
"*": NEXT I 

115 FOR I = 10 TO 50 STEP 40 : POKE 768 
,10: POKE 769,I: CALL 770: NEXT I 

120 POKE DP,160: VTAB 24:SP = INT < RND 
( 1) * 39) + 2 

130 HTAB CSP>: PRINT "*" 
140 IF PEEK <CP> 170 THEN GOTO 800 

145 
146 
149 

170 

180 

190 

200 
210 

212 
213 
215 
220 
222 
225 
230 
240 

245 

250 
600 
610 

620 

640 

POKE CP,CC:OP CP 
FOR I = 1 TD 25: NEXT 
VTAB 1: HTAB 7: CALL - 868: VTAB 
1: HTAB 7: PRINT PT 

M = PEEK < - 16384): ON M < 128 GOTO 
120 
IF M - 128 
- 1: GOTO 

IF M - 128 
+ 1: GOTO 

IF M - 128 
IF CP < > 
215 

8 THEN CC = 188:MV 
120 
= 21 THEN CC = 190:MV = 
120 
< > 32 THEN GOTO 120 
BP DR MV > 0 THEN GOTO 

ON SF GOTO 120 
CP = BP + 39:SF = SF - 1: GOTO 230 
CP = CP + MV 

IF CP < > BP + 39 THEN GOTO 230 
ON SF = 6 GOTO 600 

CP = BP:SF = SF + 1 
IF PEEK <CP> = 170 THEN GOTO 800 
IF NOT MV THEN PT= PT+ INT <<M 
V * < I NT < DL * . 2 > * < < CP - BP> * 
SF>>> I 2l: GOTO 250 

PT = PT + CMV * < INT CDL * .3> * 
CCP - BPl * SFlll 
GOTO 120 
REM WIN 
TEXT : HOME : VTAB 2: HTAB 15: PRINT 
"SCORE: ";PT 
VTAB 8: HTAB 13: FLASH : PRINT "CO 
NGRATULATIONS": NORMAL : VTAB 12: HTAB 
14: PRINT "YOU MADE IT I" 
POKE 7.68,15: POKE 769,50: CALL 770 



These are the ut1ht1es developed by Valpar lnternat1onal's software 
specialists and used to create our commercial sottware products. Coming Attractions : * TARGET COMPILER * 3DWORLD 

For more information fast and a~ 
bumperst1cker, send 25c and a self-addressed, stamped envelope. 

valFORTH alone requires 24K 
val FORTH plus one or more packages requires 32K minimum 

Memory requirements include 10-12K working space 
All products are now on non-protected disks 
Over 350 pages of detailed documentation! 

valFORTH 1-1 
General Utilities and Video Editor 
Player Missile Graphics, Character Edilor, and 

Sound Editor 
Display Formatter 
Turtle and valGraphics and Floating Point Routines 
Text Compression and Auto Text Formatting 
valDOS and valDOS File Editor 
Heavy-Duty Professional Binder (provided free when 

ordering 3 or more packages at one time) 
Starting Forth 

$59.95 
49.95 

49.95 
39.95 
54.95 
39.95 
59.95 

13.00 
15.95 



650 
660 
800 
810 
820 

830 

840 

850 
890 
900 

905 

910 

915 
920 

1000 
1010 
1050 

1055 

1060 

: POKE 768,10: POKE 769,10: CALL 7 
70: POKE 768, 15: POKE 769, 50: CALL 770 
FOR I = 1 TO 500: NEXT I 
POKE - 16368,0: GOTO 910 
REM CRASH 

V = DL + 2:H = CP - BP 
IF H < = 1 THEN VTAB V - 1: HTAB 
H: PRINT " I": VTAB V: HTAB H: PRINT 
" -": VTAB V + 1: HTAB H: PRINT " 
"; CHR$ C92>: GOTO 850 
IF H > = 39 THEN VTAB V - 1: HTAB 
H: PRINT CHR$ C92l;" ": VTAB V: HTAB 
H: PRINT "- ": VTAB V + 1: HTAB H: 

PRINT "/ ": GOTO 850 
VTAB V - 1: HTAB H: PRINT CHR$ (9 
2l;" /": VTAB V: HTAB H: PRINT"­
-";: VTAB V + 1: HTAB H: PRINT "/ 
"; CHR$ C92l; 
FOR I = 1 TO 200:X=PEEK<-16336l:NEXTI 
POKE - 16368,0 
TEXT : HOME : VTAB 2: HTAB 15: PRINT 
"SCORE: ";PT 
VTAB 10: HTAB 11: PRINT "YOU LOST 
YOUR SHIP'" 
VTAB 21: HTAB 6: PRINT "SAME GAME 
? Y > ES, N) 0, E > ND " ; : GET A$ 
IF A$ = "E" THEN END 
IF A$ = "Y" OR A$ CHR$ C13l THEN 

GOTO 1130 
TEXT : HOME 
VTAB 5: HTAB 15: PRINT "ASTROSTORM" 
VTAB 10: HTAB 1: INPUT "ENTER DIF 

FICULTY LEVEL C5- 18l ";DL$ 
IF LEN COL$) < 1 OR LEN COL$) > 

2 THEN GOTO 1050 
E = 0: FOR I= 1 TO LEN <DL$l :CH$ 

an ACT ION packed video game of 
STRATEGY and SKILL for 
TWO PLAYERS 

for ATARI home computers wit h 
32K memory and two joy sticks. 

® 

You are hg ht1ng your enemy in unstable space 
With l he shock o l e._iery missi le explosion, deadly 
hypersp1kes break out. Contac1 with hypcrsp1kcs 
ca uses instant disin teg ratio n. As you lunncl 
throug h space·l 1me. weaving m and ou t o f hyper· 
spikes. WAlCH OUT for rammers and space min es. 
Be on the lookout for the sudden appea rance a l 
sma rt bombs and streakers on you r tail. The only 
way to come out alive is 10 trap your opponent 1n a 
cage of hypersp1kes. 1 ry 1t - w 11h a foend 

Only $29.95 (on disc) 

Distributors and Dealers Welcome 

Call 1-215-485-5000 

W1f la I _f_Q Affine, Inc. 
I • J I I I I \ 7 P. 0. Bo• 2026 

Aston. Pennsylvania 190 14 

MID$ COL$, I, 1): IF ASC <CH$l < 
48 OR ASC <CH$) > 57 THEN E = 1 

NEXT I: ON E GOTO 1050 
DL = VAL COL$) 

1070 
1080 
1090 IF DL < 5 THEN VTAB 18: PRINT "T 

DO EASY": FOR I 1 TO 1000: NEXT 
I: VTAB 18: CALL - 868: GOTO 1050 

1100 IF DL > 18 THEN VTAB 18: PRINT " 
TOO HARD": FOR I = 1 TO 1000: NEXT 
I: VTAB 18: CALL - 868: GOTO 1050 

1110 VTAB 15: HTAB 10: INPUT "INSTRUCT 
IONS CY /Nl ";A$: IF A$ = "Y" THEN 

GOTO 1200 
1130 J = 0: FOR I 
1140 J = J + 1 

1024 TO 1920 STEP 128 

1150 IF J = DL + 2 THEN CP = I:I 
1: GOTO 1180 

192 

1160 IF J + 8 = DL + 2 THEN CP = 
0:I = 1921: GOTO 1180 

+ 4 

1170 IF J + 16 = DL + 2 THEN CP = I + 

1180 
1190 

1200 
1210 
1220 

1230 

1240 

1250 

80:1 = 1921 
NEXT I 

BP = CP:SF = l:CC 190:MV + 1: 
PT = 0: GOTO 100 

TEXT : HOME 
VTAB 3: HTAB 14: PRINT "INSTRUCT! 
VTAB 6: PRlNT ' 'THE LEFT AND RIGHT 
ARROW KEYS CONTROL ": PRINT 'THE 

DIRECTION OF MOVEMENT OF THE ROCKE 
T.";: PRINT "PRESS THE SPACE BART 
0 MOVE THE ROCKET." 

PRINT : PRINT : HTAB 4: PRINT "PR 
ESS SPACE BAR TO BEGIN THE GAME" 

VTAB 20: HTAB 8: PRINT "PRESS ANY 
KEY WHEN READY": WAIT - 16384, 128 
GOTO 1130 © 



JOIN THE 
COMPUTER 

REVOLUTION 
WITH A MASTERY 

OF THE KEYBOARD! 
In the age of the computer, everyone 
from he school child to the Chai rman of 
the Boa rd should be at home at the 
computer keyboard . Soon the re wil l be 
a computer termina l on every desk and 
in every home. Lea rn how to use it righ t 
... and have some fu n at the same time ! 

Rated THE BEST educational program for the VIC 20™ 
by Creative Computing Magazine 

TYPING TUTOR PLUS WORD INVADERS-$21.95 
(2 programs on one cassette tape for the unexpanded VIC 20™) 

Typing Tutor plus Word Invaders makes learn ing the keyboard easy and fun! 
Typing Tuto r teaches the keyboard in easy steps . Word Invaders makes typing 
practice an enter taining game. Highly praised by cus omers: 

" Typing Tutor is great! ", " Fantastic " . " Excel/enc· -, High quality ", "A source of 
grear joy and learning for our children " . " Even my little sister likes it ", " Word 
Invaders is sensa tional! " 

Customer comment says it all . . . 
" . .. and it was everything you advertised ir would be. In three weeks. my 13 year 
old son. who had never typed before.was typing 35 w.p.m. I had improved my 
typing speed 15 w.p .m. and my husband was able to keep up with his college 
typing class by prac ticing at home." 

SPECIAL 
VERSION OF 

TYPING TUTOR 
PLUS WORD INVADERS 

NOW AVAILABLE FOR THE 
COMM 0 DORE 64™ ... $21.95 (Tape) 
All of the features of the VIC 20™ Version and more 

•o a .1 o~~Jt I 
I ~- I . -----. 

by Dr. Lee T. Hill ~ ~~~ ~ 
. . . . n 

I '\i<'\lfil),.iit I 
$16.95(Tape) $21.95(Disk) ..;.;i,;1; • ...: 
Create and then transform sprites automat ica lly. We 
have the o ther sprite making programs. but this is the 
one we use lo make sp rites . The automatic transfo r­
mations are great! 

Sh ipping and handling $1 .00 per -=" o rder . Ca lifornia residents add 6% ........ 
- sales tax . VISA and Mastercard ._.., 
orde rs must include full name as shown on card , ca rd 
number . and expiration date. Free ca talog sent with 
order and on request. 

dCdi>clil\' 
SOFTWARE 

P.O. Box 9403, San Rafael, CA 94912 (415)499-0850 

Programmers: Write to our New Program Manager concerning any exceptional VIC 20TM or Commodore 64TM game or other program you have developed. 

POWER LINE 
PROBLEMS? 

SPIKE-SPIKER® ••• lHE SOlllOON 
Protects , organizes, controls computers & 
sensit ive electronic equipment . Helps preven t 
software " glitches" , unexploined memory loss, 
and equipment domoge. Filter models attenuate 
conducted RF interference. 120V. 1 5 Amps. 
Other models available. Ask for free literature. 

·. ·. ... 

1111 .. - .. ,. ~ 

~@ 
6584 Ruch Rd .. Dept . CP 
Bethlehem, PA 1601 7 

DELUXE POWEi CONSOLE 

$79.95 
Tromien1 ob~, duol S· stoge 
fi ller . 8 individuall y switched 
~bts . fused . moin swilc:h, & li te. 

QUAD-II $59.95 
Transien t absorber . Duol 3 stoge 
filter . 4 sockets . lite . 

QUAD-I $4.9. 95 
Transient absorber, 4 soc.kets. 

MINI- II $44.95 
Tronsietit absorber , 3 st09t fil ter , 
2 sockets . 

MINI-I $34. 95 
Transien t absorber . 2 sod:ets . 

ale ~ 
215-837-0700 

Ovt of Stole Order l oll Fr .. 
800-523-9685 

DEALER INQUIRIES INVITED• COD> odd 13.00 + Ship. 
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Este_ba_o.Y_Aguilar. Jr ·' 
,... . . ,-Ir .. -,. .--- "...~ ~ 

..... · ··::-.-- ·--=;;J;,;;· ~~_i~~~~~~~· joystick. ou may move Fh; down tlr rou<vlr tlie dn11<vcrous sklc5QftJ1(rnfanet 
• c) .) Jj ~ r ckwards by pulling left O il 

Oi11drin to collect golden stones. Retrieve c11011glr ... e joystick. Whenever you wa nt to go into a 
of the111 nnd you cn11 win the gn111e, but [1ewnre of dive or fl y upward s, you mu s t pull dow n or 

·' . ... 

tire floaters, skirn111crs, n11d liznrds. There nre ver- up (respectively) 0 11 th e joys tick . One thing 
sio11s lrere for VIC, 64, and Atari. Several special to keep in mind when ascending or d escending 
Atari and 64 t111i11rntion , 111ulticolor sprite, nnd is tha t you w ill move dia go na ll y ra th e r than 
sound effects tec/111iques nre descril1ed in tire ncco111- s traig ht up or down. The winds are powerful 
pnnying notes . on Dindrin. Flying is an art form th ere. 

The re's a strange pla ne t na med Dindrin where 
multicolored floate rs and a g iant sky skimmer 
drift through the day time ski es. On the sur­
face of the planet, vicious land hunters come 
up from the ground a nd et poli hed, golde n 
s tones in the sun . It' s a for m of worship too 
obscure, too alien to describe. 

Suddenly a s tra nge looking hawk-like 
crea ture dives dow n a nd snatches a s tone. 
With thi s prog ram and your VIC, yo u can 
experience what it's like to be one of the 
Hawkmen of Dindrin. 

The "Hawkmen of Dindrin" is divided 
into two programs. The first program makes 
custom characters and a utomatica ll y loads 
the ·main gam e program. When the game be­
gins, you (the hawkma n) s tart off o n the upper 
left corner of the scree n und e r the cloud laye r. 
You will move ac ross the screen an d move 
lowe r after every line. 

Maneuvering is accompli shed with your 
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Once in a w hil e, an obstacle s uch as the 
sky skimme r (moving above the s urfa ce) or a 
floate r (dominating the skies) will ge t in your 
way. When this happens, you can press th e 
red button on the joys tick to ex tend the 
hawk ma n's tongue to snap up its prey . You 
ca n also do this to obta in points and energy. 
The skimmer is worth 5 points a nd 10 energy 
credits . The fl oaters are worth 15 points a nd 
20 energy cred its. 

There a re a couple of things to con ici er 
before playing th e ga me. As time pa es, yo u 
will lose e ne rgy . If your energy gets too low, 
th e scree n borde r will disappear. If your 
e ne rgy run s out, th e ga me will end. If you 
ha ve s ufficient e ne rgy, th e bo rd e r w ill re mtiin 
on screen . Second, when yo u' re fl ying d o n't 
run into a nything or you'll lose o ne of your 
lives . Third , when the game sta rts afte r the 
prog ra m is loaded from tape, pre s the s to p 
button on the ca sette player. Othe rwi se, th e 
joys tick will no t respond to your comma nd 
To win, you mu s t obtain 10,000 points. 





)\fariAnd 
Commodore 64 
Notes 
Charles Brannon, Program Editor 

Several special programming tricks went 
into the making of the Atari and 64 versions 
of "The Hawk.men of Dindrin." Most striking 
is that the Atari and 64 program listings are 
very similar. The same basic program was 
used on both machines, but Tines specific to 
each machine's graphics are of course mod­
ified. The joystick values returned by 
STICK(O) (Atari) and PEEK(56321)AND15 
(64) are identical, making the game easier to 
translate. 

Animated Characters 
Take a look at the screen photos for 
Hawk.men. A "patrol snake" sweeps across 
the bottom of the screen. Airborne "floaters" 
pop up all over the screen, grinning (as well 
they might). The hawk.man's wings flap. 
Tue luminous stones at the bottom of the 
screen are protected by menacing lizards 
whose tongues wiggle venomously at you. 

To play the game, use a joystick plugged 
into the first port. Follow the general instruc­
tions in the VIC article. The joystick response 
will be strange and difficult to master, but it 
is predictable. Your hawk.man cannot stick 
out his tongue, but if you hold down fire, you 
can safely bump into the smirking floaters 
(and get points for them!). 

How It's Done 
Multicolored characters are used on both the 
Atari and 64 for the stones and the lizards. 
The patrol snake is a multicolored sprite on 
the 64 and is formed on the Atari by over­
laying two players to get three colors. 

The animation (wing flapping, tongue 
wiggling) is done by switching between two 
custom character sets. Every object to be 
animated has two alternate "views." The 
same image is copied into both character sets 
for shapes that should not move, such as the 
stones or the score line. 
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Speejal Machine language 
A machine language routine is used for 
smooth, even horizontal motion for the patrol 
snake. Instead of being called when needed 
by BA:SIC, the ma0hine langaage i:outine 
runs continuously "in the background." The 
machine language routine also flips the char­
acter set and, on the Atari, produces a vari­
able sound effect. 

Countdown Timers 
On the Atari, the machine language is called 
automatically by Countdown Timer Two. To 
use the countdown timer, store the address 
of yeur routine in CDTMA2 ($0228). To 
start the automatic execution, store a clock 
value into CDTMV2 ($021A). The clock value 
is measured in sixtieths of a second. The 
time value is decremented every vertical 
blankJ and when it hits zero, your routine is 
called by an indirect J$R through CDTMA2. 
After your routine executes, it should store a 
new timer value so that it will be called again, 
and then return with RTS. 

The beauty of using the countdown tim­
ers instead of a vertkal blank is twofold: it's 
easier to set up and disable (to disable, just 
store a zero into CDTMV2), and you can 
control how often it's called by the timer 
value. The routine was being called every 
sixtieth of a second (value of one), but the 
character set flipping was so fast it blurred. 
So a higher value was used, and the snake 
was speeded up by additional increments of 
its hoi?zontal position. 

Interrupting The CommOdore 64 
We used the hardware interrupt request 
(IRQ) on the Commodore 64. To place a 
machine language routine so that it automat­
ically exe_cutes every sixtieth of a second, 
you change the IRQ vector at $0314 (it nor­
mally points to the ROM interrupt routines) 
to point to your machine language routine. 
After your routine executes, it exits with a 
JMP to the normal ROM routine. 

The setup is a little tiicky. While you' re 
storing the new IRQ value, you have to use 
SEI (SEt Interrupt disable bit) to prevent any 
intemipts from happening. If you don't, an 
interrupt could occur after you had stored the 
first byte of the vector value but before you 
changed the second. The interrupt would 
then vector through a "half baked" value, 



CROSSFIRE™ - Attacking aliens surround 
you in a game of speed and accuracy! An 
ever-dwindling supply of ammunition is 
your only defense! $34.95 cartridge 

FROGGER™ - The popular 
coin-op comes home! Action 

so fast and graphics so brilliant, 
you ' ll swear you're at an arcade! 

$34.95 

JAWBREAKER® - No more stale mazes! 
They ' re for mice and other pests! 
Everything moves in a flurry of color -
even the walls ! $34.95 cartridge 

These smash hits on other computers are now available for the Commodore 64! 
And it's just a start. The best! The brightest! The fastest! That 's our promise. Get 
your Frogger, Crossfire or Jawbreaker from your local dealer or order directly from 
Sierra On-Line, Inc., Sierra On-Line Building, Coarsegold , Calif. 93614 (209) 683-6858. 

ADD ONE DOLLAR FOR SHI PPING 
VISA • MASTERCARD • CHECK • COD ACCEPTED 

SIERRAVISION IS A TRADEM ARK OF SIERRA ON·LINE, INC. 

FROGGER IS A TRADEMARK OF SEGA ENTERPRISES, INC. JAWBREAKER IS A REGISTERED TRADEMARK OF SIERRA ON·LINE, INC. CROSSFIRE IS A TRADEMARK OF SIERRA ON·LINE, IN 



and en~_.u._p in limbo. -~ 
Affei you've ch ·· a the IRQ vector, 

you clea:fthe interrupt di5able bit (CLI) and 
return with RTS to BASIC. The machine 
language routine will then be running con­
tinuously :in the back_gr~µnd, ffipp~~the 
charactei ·-set and moving the spFite. 

More On Multicolor 
The now famous IRG mode 4 is used on the 
Atari for multicolored rnaraeters. Seethe 
Atari Noles for Thunderbird (COMPUTE!, 
January 1983) for more iii.formation on multi­
colored characters. [nterestingly, the same 
character set us·ed on the AtaFi was ased en 
the 64, even for multk@lor. It tums out 
that hotlii'machines usel he same form'it for 
storing multicolor patterns. 

Commodore 64 Multicolor 
Multicol gi;aphics are~really importan~ fo:r 
good e effects. A~w years age, ~aphic::: 
objects (such as a tank cu plane) wer,e always 
a single color. But increasing realism has 
been a feature ai arcade graphics, and multi­
colered 9bjects are an · p0rtant aspect of 
this 1;eal@'\t. · "'=. 

N0ri:nally, when yo define a C'tlStom 
character: set on the 64, you create eight rows 
of pixels (picture elements, dots). Eacll row 
is eight dots (or bits) wide. With multi~ol@r, 
each towi s divided Uf:ifito four tw0,;b);t-pairs. 
Each pair @j bits caRnola a number fI~ 6-3: 
00,01,10,11. You use a differel'lt number for 
each color. This reduces the resolution to 
four mulpcolor piocels · er row, so the lizards 
and stones are comp · df two cl\q:Ea"tlers 
each. You als0 have to tell the VIC-l!C thip 
that you are using multicolor. Do this with: 

POKE 53270,PEEK(53270) OR 16 

Disable multicolor witlJ• 

POKE 53270,.PEEK(532-70) AND 239 

Here is a sample multicolor sh.ape: 

tnT 
rbbb 
.rbgg 
rbgg 

i:= red (arbitrary colon) 
b=bl:ue -
g=green 

Let's say the binary codes for red, green, and 
blue are (respectively) l(Jl, 10, and U. $ub-
sti.tutiµ~_~ves: --0,,;. 

01 m. 01 Ol 
01 '10 10 10 
01 10 11 11 
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01010101 
01101010 
011011111 

=01 10 11 11 OJ~Ollll 
. ~. 

Y ©u ean change the colors according to this 
key: 

00 Background #{) color register - 53281 
Ill Background #J color register .,.. 53282 
.10 Background #2 coloJ' register - 53283 
11 Color in lower 3 bits in color memory. 

That last line needs explaining. You 
'know that to get variously colored characters, 
you POKE a number from 0-15 into the cor­
responding colo:cmemory location. How­
ever, colors 8-15 (accessed by the Commo­
do11e key) are really multicolors. Multicolor 
characters always ar.e displayed with a color 
lroJI;l 8-15. Y.ou wq:n't get the eight alternate 
colors (such as gre~, but the normal color on 
thelcey (15=yel10w). Just add eight to the 
"normal" color number. So, a bit value of 11 
will take on the value in color memory. The 
other eofors will c0me from the color registers 
(00 i$"t:tansparertt)~ ·~ 

Multicalored sprites are similar. Instead 
of the normal 24-bit resolution, the bits are 
grouped into 12 bit pairs. The colors come 
from: 

POJ<E 532761PEEK(53276) OR (2tX) 

"x" is the sprite number, from 0 to 7. You 
can mix multicolored and regular sprites on 
the:s>ame screen. ~_pt-all multicol~red sprites 
Will share the·same·'fWo multicolorregisters. 

Simple SID Chip Sound 
We were able to get some nice sound effects 
en the Atari ver§i~n {such as th~Jhrumming 
mael~ by a lizard~ 0)1 experimentin-:g-; But with 
tlle 24 11egisters of C0mmodo11e' s sound syn­
thesis chip, SID, mal and error would take 
far too long. The "thmmming0 noise is made 
by_ft"h}ying a low-pitched tone thi:~ugh the 
$ID ii.sing the varicible pulse wave'and a fairly ""· 
long (one second) decay. Another sound 
effect (1 can't really describe it) is made with 
whi!.e :naise and a medium decay. The high 
byt~f the pitch i~d\anged as~~pote is 
ptay.ea. There is alSri an_other sound effect 
created by the sawt00th waveform affecting 
the low byte of the pitch. 





Program 1: 
Hawkmen - VIC Version Part 1. Save this 
first on tape. 

10 POKE 36879,93:REM PART ONE OF TWO PART 
PROGRAM 

20 PRINT" {CLEAR} {REV}HAWKMEN OF DINDRIN 
{OFF)" 

50000 X=PEEK(56)-2:POKE52,X:POKE56,X:POKE5 
l,PEEK(55):CLR 

50010 CS=256*PEEK(52)+PEEK(51) 
50020 FORI=CSTOCS+5ll:POKEI,PEEK(I+32768-C 

S) :NEXT 
50030 READX:IFX<0THEN50090 
50040 FORI=XTOX+7:READJ:POKEI,J:NEXT 
50050 GOT050030 
50090 DATA7Sl2,0,28,S4,2SS,48,30,0,0 
S0091 DATA7S04,3S,8S,91,192,109,41,101,26 
50092 DATA7496,255,126,60,60,60,60,255,255 
S0093 DATA7168,134,205,207,252,255,96,96,2 

4 
S0094 DATA7432,0,0,0,255,0,0,0,0 
S0095 DATA7440,0,90,60,90,126,24,36,66 
S0096 DATA7448,0,24,36,66,66,66,36,2SS 
50097 DATA74S6,24,13S,133,199,71,103,103,2 

SS 
S0098 DATA7464,24,207,141,239,255,255,255, 

25S 
50099 DATA7472,0,0,0,170,85,0,0,0 
S0100 DATA7488,2SS,2S5,25S,2SS,2SS,2S5,25S 

, 255 
S0101 DATA-1 
63000 POKE198,S:POKE631,78:POKE632,69:POKE 

633,87:POKE634,13:POKE635,13l:END 

Program 2: 
Hawkmen - VIC Version Part 2 

l REM PART TWO. SAVE AFTER PART 1 ON TAP 
E 

6 TI$="000000" 
7 POKE36869,255 
8 CLR:Sl=36876:S2=3687S:S3=36874:S4=3687 

7 
9 E=200:FC=38554 
10 PRINT" {CLEAR} .. : POKE36879 I 122: SC=0 :Y=78 

13:V=36878:YC=38S33:SK=8080:MKC=3 
8800:TN=4:FL=7834 

20 PRINT"{HOME}{04 DOWN}&&&&&&&&&&&&&&&&& 
&&&&&"; 

21 PRINT"{HOME}{DOWN}SCORE:":PRINT"ENERGY 
. " 

22 FORA=0T02l:POKE8164+A,40:POKE38884+A,6 
:NEXTA 

30 FORA=0T02l:POKE8142+A,3S:POKE38862+A,5 
:NEXTA 

35 PRINT"{HOME} {18 DOWN} 111+" 
40 POKE36878,15 
S0 POKEYC,0:POKEY,0 
Sl J=PEEK(371Sl):E=E-l:GOSUB600 
S2 IFJ=94THENGOSUB100 
S3 IFJ=ll0THENQ=-l 
S4 IFJ=l26THENQ=l 
5S IFJ=ll8THENQ=23:POKES2,130 
S6 IFJ=l22THENQ=-2l:POKES2,210 
57 POKEY,3~:POKES2,0:IFY+Q<77900RY+Q>=816 

3THENS00 
S8 PRINT"{HOME}LIFE:";TN:PRINT"{HOME}{ 

DOWN}{06 RIGHT}";SC:PRINT"{07 
RIGHT} {06 LEFT}";E:IFE<=0THEN1000 
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59 IFPEEK(Y+Q)=3STHEN90 
60 IFPEEK(Y+Q)=32THEN7S 
71 IFPEEK(Y+Q)<>32THEN500 
75 Y=Y+Q:YC=YC+Q:POKEYC,0:POKEY,0 
76 IFPEEK(Y+22)=36THEN300 
80 GOT051 
90 Y=Y+Q:YC=YC+Q:POKEYC,0:POKEY,0:SC=SC+l 

00:E=E+l00 
92 FORI=lT020:POKESl,220+I:NEXTI:POKESl,0 
93 POKEY,32:Y=Y-22:YC=YC-22:POKEYC,0:POKE 

Y,0 
96 GOT051 
100 IFY>=8138THENRETURN 
101 E=E-3:IFE<=0THEN500 
102 G=2S0 
105 FORX=lT03 
110 IFPEEK(Y+X)<>32THEN135 
115 POKEY+X,33:POKES3,G:G=G+l:NEXTX 
119 B=3 
120 FORX=BTOlSTEP-1 
12S POKEY+X,32:POKES3,G:G=G-l 
129 POKES3,0 
130 NEXTX:RETURN 
13S IFPEEK(Y+X)=34THENE=E+20:SC=SC+l5 
140 IFPEEK(Y+X)=330RPEEK(Y+X)=43THENE=E+l0 

:SC=SC+S 
14S POKES1,195:POKEY+X,42:B=X:FORJ=0T060:N 

EXTJ 
149 POKESl,0 
150 GOT0120 
300 POKEY,0 
305 POKEYC+22,2:POKEYC,2:POKEY+22,4 l :POKEY 

,36 
310 FORB=lT0100 
31S POKEY,36 
320 POKES4,187 
325 POKEY,37 
330 POKES4,127 
33S NEXTB:POKES4,0 
34S POKEY,32:POKEY+22,35 
346 E=INT(E*.5) 
350 TN=TN-l :IFTN=0THEN1000 
3Sl Y=7813:YC=38533:GOT050 
S00 IFPEEK(Y+Q)=36THENPOKEY+23,3S:POKEY+ 22 

,36:GOT0300 
S01 Y=Y+Q:YC=YC+Q:POKEYC,2:POKEY,42 
S02 FORH=240T0220STEP-l 
S03 POKES3,H:NEXTH:POKES3,0 
S05 POKEY,32 
506 TN=TN-l:IFTN=0THENS50 
S07 YC=38S33:Y=7813:GOT050 
550 GOT01000 
600 O=INT(RND(l)*22)+l:IF0=22THEN0=0 
601 O=INT(RND(l)*22)+l:IF0=22THEN0=0 
602 D=INT(RND(l)*2)+1 
603 IFD=lTHENPOKE38862+0,4:POKE8142+0 ,36 
604 IFD=2THENPOKE38862+0,5:POKE8142+0,35 
605 POKE(SK-3),32:POKESK,33 
606 IFPEEK(SK+l)=0THENY=Y+l:GOTOS00 
608 MKC=MKC+l:SK=SK+l 
609 IFSK=8098THENSK=8076:MKC=38796:POKE809 

6,32:POKE8097,32:POKE809S,32 
610 POKEMKC,8:POKESK,43 
611 Z=INT(RND(l)*l0)+l:IFZ<>STHEN6S0 
612 F=INT(RND(l)*242)+l:IFPEEK(FL+F)<>32TH 

EN612 

614 W=INT(RND(l)*7)+1 
61S IFW=7THEN614 
616 POKEFC+F,W:POKEFL+F,34 
625 IFE<l00THENPOKE36879,127 
626 IFE>l00THENPOKE36879,122 
6S0 RETURN 
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1000 PRINT" (CLEAR}" 
1005 PRINT"IF YOU WISH TO PLAY":PRI NT"AGAIN 270 

NY>20 THEN ST = 27-ST:NY=PY 
LOCATE NX , NY , WHATSIT 

I PRESS THE FIRE BUTTON." 280 IF NY>19 THEN Z=PX•2-20•<PX>9 >:L 
OCATE Z,NY+ <PX>9>,WHATSIT:GOTO 3 
30 

1010 PRINT"(PUR}IF NOT,THEN PRESS THE":PRIN 
T"JOYSTICK DOWN." 

1015 PRIN~"YOUR SCORE:";SC 290 IF WHATSIT=32 THEN COLOR 32: PLOT 
1020 PRINT"YOUR TI ME :";VAL(TI$) 
1023 IFSC>=l0000THENPRINT"(REV} (RED }YOU HAV 300 

PX , PY:PX=NX:PY=NY:GOTO 1 8 0 
IF STRIG <0 > THEN 440 

E WON I (OFF}" 310 COLOR 32:PLOT PX , PY:FOR W=1~ TO 
0 STEP -0.S:SOUND 0,W ,12,8: SOUND 1025 J=0 

1030 J=PEEK( 371 51) 1,W,0,8:NEXT W 
1035 IFJ=94THENRUN 320 SOUND 0 , 0 ,0, 0:SOUND 1, 0,0 ,0: WHAT 

S I T=32:SCORE=SCORE+ 10:ENERGY=ENE 
RGY - 50:GOSUB 150:GOTO 280 
ST=27-ST: I F WHATS IT< 33 OR WHATS! 
T>34 THEN 360 

1040 IFJ=ll8THENPOKE36869, 240 :PRINT"(REV } 
HAWKMEN OF DINDRI N GAME TER 

MI NAT ED (OFF} ":END 330 
1050 GOT01 025 

"Hawk111e11 Of Di11drin," Atari version . 

Program 3: Hawkmen -Atari Version 

100 REH •:r:1::1a:1"'l:MaJ••u:1»:u: 
110 REH W:U:1:J«"J31;;.11u1: 
120 REH 
130 REM Ent er u:w31:;..,_.J4mlU with At a 

ri logo key 
140 GOSUB 530:ENERGY=500:GOTO 180 
150 POSITION 1,1:? #6;ENERGY;" ";:PO 

SITION 13-LEN<STRS<SCORE>>,1:? # 
6;SCORE; 

160 IF ENERGY<=0 THEN 440 
170 RETURN 
180 IF STICK<0><>15 THEN ST=STICK<0> 

:POKE 77,0 
190 IF RND(0))0.95 THEN POSITION 19* 

RND<0>,10•RND<0>+3:PUT #6,ASC(FO 
OLS<INT<4•RND<0>+1))) 

200 IF RND(0)(0.7 THEN 220 
210 POSITION INT<10•RND<0>>•2,20+(RN 

0(0))0.5l:C=33+2•<RND<0>>0.7):? 
#6;CHRS<C>;CHRS<C+1>; 

220 IF PEEK<53252) OR PEEK<53253) TH 
EN 440 

230 COLOR PC:PLOT PX,PY:ENERGY=ENERG 
Y-1-9•<1-STRIG(0)) 

240 POSITION 1,1:? #6;ENERBY•<ENER6Y 
>0>;" ";:IF ENERGY<=0 THEN 440 

250 NX=PX+1-2•<STICK<0>=11>:NY=PY-<N 
X<0>+<NX>19>:NX=NX•<NX<20>+20•<N 
X<0> 

260 NY=NY+<ST=13>-<ST=14>:IF NY<3 OR 
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340 

350 

360 
370 
380 

390 

400 

410 

420 

POSITION Z,NY+<PX>9>:PUT #6,32:P 
UT #6 , 32:SCORE=SCORE+ 1 0:ENERGY=E 
NERGY+50 
COLOR 32:PLOT PX,PY : PX=NX:SCORE= 
SCORE+50:GOSUB 150:GOTO 180 
IF WHATSIT=32 THEN 180 
REM Ml1;l;J;W14;:;w:1:1 .. •w:1we 1 ;w;:;a11-•• 

POKE DL+19 , 112:POKE DL+20,4:COLO 
R 32:PLOT PX,PY 
POSITION Z,NY+<PX>9>:PUT #b,371P 
UT #6,38:POSITION Z,NY-2+<PX >9>: 
PUT #6,42:PUT #6.36 
SOUND 0,2ss ,2, 1s;FOR W=l TO 500: 
NEXT W:SOUND 0,0,0,0 
POSITION Z,NY+<PX >9l:PUT #6,35:P 
UT #6, 3 6:POSITION Z,NY -2 +<PX >9>: 
PUT #6, 32 :PUT #6,32 
PO KE DL+19,6:POKE DL+20.6:GOTO 4 
60 . 

430 REM -~•:\"j"'l;M;l"'l"ilj.-W:flll\.-W•l3:11'-.,;a 
440 FOR 1=60 TO 0 STEP - 4:SOUND 0,1, 

12,I/4:POKE 53 2 74,PEEK<53770l:SO 
UNO 1,I,2,l/4:POKE 53274,PEEK<53 
770> 

450 COLOR ASC<EXPL$<16-I/4ll:PLOT PX 
,PY:POKE 53274,PEEK<S3770l:NEXT 
I 

46 0 COLOR 32: IF LIFE < 3 THEN PLOT 15+ 
LIFE•2, 1 

470 PLOT PX,PY:LIFE=LIFE+l:IF LIFE < 4 
THEN ENERGY=500:GOSUB 770:GOTO 

180 
480 PO KE 538,0:POKE 53248,0:POKE 532 

49 , 0:SOUND 2, 0,0,0:SOUND 3 ,0,0,0 
490 COLOR 32:PLOT 0,5:DRAWTO 19,S:PL 

OT 0,7:DRAWTO 19,7:POSITION 5.5: 
? #B; "Gffin~ o~U::" . 

500 POSITION 5, 7:? #6; "press j#Jif;J:i1": 
POKE 53279 , 8 

510 IF PEEK<5 327 9> < >6 THEN 510 
520 RUN 
530 REM ••a•••:1•1t;.t(:i•o1: 
540 CHSET=<PEE K <106)-12>*256:IF PEEK 

<CHSET+8l=2 THEN 600 
550 POKE 88,0:POKE 89 , CHSET/256 - 4:? 

CHR$ < 125 > : REM 1!11$1iM::t=:::1•1iijji. 
560 GRAPHICS 18:SETCOLOR 4,0,10:POSI 

TION 4,5:? #6;"THE HAWKMEN":POS 
IT ION 5, 7:? #6; "~ r:n.r.!iH1": SETC 
OLOR 1,4,4 

570 DL=PEE K(5 60l+256*PEEK<561)+4 
580 POKE DL+12,6:POSITION 1,11:? #6; 

"ready in ~seconds"; 
590 GOSUB 890:60SUB 800 
600 GRAPHICS 17:DL=PEEK<560l+256*PEE 

K(561)+4:DIM FOOL$(4),PC$(4),EXP 



Why use other computer media 
when you could be using 

Scotcti 
high quality error tree media? 
Get Scotch Diskettes Directly From Communications Electronics 
There's a lot of valuable data stored on the diskettes in 
your computer or word processing system. In 1981, a 
diskette manufacturer calculated that the "true cost of a 
diskette" was $186.50 after data loading. With inflation, 
the actual cost is well over $200.00 today. That is why you 
don't want to use just any diskette, you want the high 
reliability and quality of Scotch diskettes. You can trust 
Scotch diskettes to deliver that accuracy because each 
diskette is tested before it leaves the factory and is 
certified error-tree. That means fewer errors and less lost 
data. Flexible discs may look alike, but they don't all 
perform alike. Scotch diskettes can deliver all the perform­
ance you'll ever need. The low abrasivity of Scotch 
diskettes, 32% below industry average, saves wear and 
tear on your read/write heads, which means fewer service 
calls due to head problems. Longer and more reliable 
service is yours when you buy Scotch diskettes since they 
far exceed the industry standard durability tests. Finally, 
your Scotch diskettes are packaged in units of 10, com­
plete with color-coded labels (except bulk product) to 
make your filing easier. 
Flexible Disc Quantity Discounts Available 
Scotch diskettes are packed 10 discs to a carton and five 
cartons to a case. Please order only in increments of 100 
units tor quantity 100 pricing. We are also willing to 
accommodate your smaller orders. Quantities less than 
100 units are available in increments of 10 units at a 10% 
surcharge. Quantity discounts are also available. Order 
500 or more discs at the same time and deduct 1 %; 1,000 
or more saves you 2%; 2,000 or more saves you 3%; 5,000 
or more saves you 4%; 1 0,000 or more saves you 5%; 
25,000 or more saves you 6%; 50,000 or more saves you 
7% and 100,000 or more discs earns you an 8% discount 
off our super low quantity 100 price. Almost all Scotch 
diskettes are immediately available from CE. Our ware­
house facilities are equipped to help us get you the quality 
product you need, when you need it. It you need further 
assistance to find the flexible disc that's right for you, call 
the 3M/Scotch flexible disc compatibility hotline. Dial toll­
free 800-328-1300 and ask for the Data Recording Prod­
ucts Division. In Minnesota or outside the United States 
dial 612-736-9625 between 9 AM to 4 PM Central Time. 

CE quant. 
SAVE OH SCOTCH FLEXIBLE DISCS 100 price 

Product Description Part # per d isc (S) 

8" SSSD IBM Compatible (128 B/S, 26 Sectors) 740-0 2.19 
8" Same as above, but bulk pack w/o envelope 740·08 1.99 
8" SSSO Shugart Compatible. 32 Hard Sector 740·32 2.19 
8" SSSD CPT 8000 Compatible, Soft Sector 740-0·8000 2.89 
8" SSOD IBM Compatible (128 B/S, 26 Sectors) 741·0 2.89 
8" DSDO Soft Sector (Unforrr.atted) 743-0 3.49 
8" DSDD Soft Sector (256 B/S, 26 Sectors) 743-0/256 3.49 
8" OSOO Solt Sector (512 B/S, 15 Sectors) 743-0/512 3.49 
8" OSOO Solt Seclor (1024 B/S, 8 Sectors) 743-0/1024 3.49 
5'1•" SSOO Soft Sector w/ Hub Ring 7440-0RH 2.34 
5'1•" Same as above, but bulk pack w/o envelope 7440-0RHB 2.14 
5'14' SSDD 10 Hard Sector w/Hub Ring 744D-10RH 2.34 
5'1•" SSOO 16 Hard Sector w/Hub Ring 744D-16RH 2.34 
5'14' DSDD Soft Sector w/ Hub Ring 745-0RH 3.09 
5 '1•" OSOO 10 Hard Sector w/Hub Ring 745·10RH 3.09 
5'1•" OSOO 16 Hard Sector w/Hub Ring 745·16RH 3.09 
5'1•" SSOO Soft Sector w/Hub Ring (96 TPI) 746·0RH 2.99 
5't.'' OSQO Soft Sector w/Hub Ring (96 TPI) 747-0RH 3.99 

SSSD = Single Sided Single Density; SSDD =Single Sided Double Density; 
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density; 
DSQD = Double Sided Quad Density: TPI = Tracks per inch. 

Save on Scotch Static Control Floor Mats 
Scotch Velostat Electrically Conductive Floor Mats. drain static charge 
before it can cause serious problems with computer or word processing 
equipment. Order number 1853 is a black 4' x 5' size mat with lip. Cost 
is $170.00 each. Order number 9453 Is the same mat. but the color is 
earthtone brown, which is designed to blend with any office decor. 
Cost on the 9453 mat is $259.00 each. All Velostat mats come 
complete with 15 feet of ground cord. All mats are shipped freight collect 

Save on Scotch Data Cartridges 
Scotch Data Cartridges are available from CE in three different 
configurations. The DC1 OOA data cartridge Is a small version of the 
DC300Adata cartridge. The DC1OOAcontains140 feet of0.150" tape 
in a package measuring 2.4 x3.2 x0.5 inches. Cost isS14.00 each. The 
DC300A is a pre-loaded tape cartridge containing 300 feet of one mil 
thick by 'I•" computer tape. The DC300A costs S 18.00 each. The 
DC300XL is an extra length data cartridge with 450 feet of tape. It is 
the same size and interchangeable with the DC300A. The DC300XL 
provides a total storage capacity of 34.5 mill ion bits at 1600 BPI. The 
cost of th e DC300XL is $22 .00 each. 

Scotch Head Cleaning Diskettes - Helps Cut Downtime 
When the read/write heads on information processing machines 
are dirty, that can cause you a lot of grief. Now ... with Scotch brand 
head clean ing diskettes, you can clean the read/write heads on 
the diskette drives yourself in just 30 seconds and as often as they 
need it. Simply apply the cleaning solution to the special white 
cleaning fabric. Insert the cleaning diskette into the drive and 
access the heads for 30 seconds. That's all there is to it. Regular 
use of the head cleaning diskettes can save you much of the grief 
caused by dirty heads. We recommend you use them once a 
week, or more often if your system gets heavy use. Each kit 
contains two head cleaning diskettes, and enough solution for 30 
cleanings. Order # 5-CLE is for 5 114'' drives and order# 8-CLE is 
for 8 " drives. Only $25.00 each plus $3.00 shipping per kit. 

Buy with Confidence 
To get the fastest delivery from CE of your Scotch computer products, 
send or phone your order directly to our Computer Products Division. 
Be sure to calculate your price using the CE prices in this ad. Michigan 
residents please add 4% sales tax or supply your tax l.D. number. 
Written purchase orders are accepted .from approved government 
agencies and most well rated firms at a 30% surcharge for net 30 
billing. All sales are subject to availability, acceptance and verification. 
All sales are final. Prices, terms and specifications are subject to 
change without notice. All prices are in U.S. dollars. Out of stock items 
will be placed on backorder automatically unless CE is instructed 
differently. Minimum prepaid order $50.00. Minimum purchase order 
$200.00. International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments are 
F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified and 
foreign checks require bank clearance. 

For shipping charges add $8.00 per 100 diskettes and/or any 
fraction of 100 8-inch diskettes. or$6.00 per 100 diskettes and/or any 
fraction of 100 5 V. ·inch mini-discs. For cleaning kits, add $3.00 per kit. 
For tape data cartridges. add $1 .00 per cartridge, for U.P.S. ground 
shipping and handling in the continental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A If you have a Master Card 
or Visa card, you may call and place a credit card order. Order 
toll-free in the U.S. Dial 800-521-4414. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Scotch 
computer products from Communications Electronics today. 
Copyright 0 1982 Communicat ions Electronics· Ad# 120182 
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Order Toll·Free! 
(800) 521-4414 

In Michigan (313) 994-4444 
3M 
Authorized Distributor 

Computer Products Division 
854 Phoenix 0 Box 1002 0 Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL·FREE (800) 521-4414 or outside U.S.A. (313) 994·4444 



DYNA CO 
The Leading Distributor Of 

Microcomputer Software 
PRESENTS 

PERSONAL FINANCE SYSTEM: 
One of the most complete financial management packages available. Keeps track 
of all tax deductible items, bank deposits, monthly charges, cash payments and 
more. 

Personal Finance System automatically deducts check fees, gives complete finan­
cial summaries for any category on a per item, monthly or yearly basis, prints 
results in detail or summary form, and even plots results on a monthly bar graph. 
Available on diskette/ disk only. Price $39.95 (diskette); $42.45 (disk). 

BRIDGE MASTERT'l 
After years of success with BRIDGE 2.0, we have decided to not simply upgrade 
this popular card program, but to totally rewrite it! the result is BRIDGE 
MASTER, the best overall bridge package available. 

BRIDGE MASTER BIDS according to the Goren point count system. It 
PLAYS following the conventions. It SCORES according to the rules of 
duplicate bridge. BRIDGE MASTER's features include continuous display of 
the bid and score during play, attractive screen display, score keeping and 
analysis, 1,000,000 different hands, and more! 

BRIDGE MASTER has received rave reviews and an" A" for value (The Book 
of Atari Software 1983). 

Available on diskette only. Requires 48K. 
Price: $29.95 (diskette); $32.45 (disk) 

THESE ARE ONLY TWO OF THE HUNDREDS OF PROGRAMS 
AVAILABLE FROM THE DYNACOMP LIBRARY OF SOFT­
WARE PROGRAMS: 
• Business/Utilities • Education • Engineering 
• Adventure • Thought Provokers • Hardware 
• Personal Finance • Statistics • Supplies 
• Games • Card Games • And Much, Much More! 

Besides being the leading distributor of microcomputer software, DYNACOMP 
currently distributes software in over 60 countries. DYNACOM P provides 
FRIENDLY, ACCESSIBLE CUSTOMER SERVICE through our highly 
qualified and knowledgeable staff. WE'RE AS NEAR AS YOUR TELEPHONE. 

DYNACOMP'S prices are highly competitive and we promise prompt processing 
of every order! 

WRITE FOR A FREE, DETAlltlJ CA TA LOG 

Day time 
Toll Free Order Phones: 

(800) 828-6772 (800) 828-6773 

24 Hour 
Message and Order Phone: 

(716) 442-8731 

DYNACOMP, INC. 

Office Hotline: 
9-5 E.S. T. 

(716) 442-8960 

1427 Monroe Avenue • Rochester, NY 14618 



L$(16>:RESTORE 630 
610 FOR I=l TO 4:READ A:FOOL$<I>=CHR 

$(A):NEXT !:FOR I=l TO 4:READ A: 
PC$!I>=CHR$!A):NEXT I 

620 FOR I=l TO 16:READ A:EXPL$<I>=CH 
R$<A>:NEXT I 

630 DATA 41,169,9,137,43,171,11,139, 
44, 172, 12, 140,45, 173, 13, 141,46, 1 
74, 14, 142,47, 175, 15, 143 

640 POKE DL-1,71:POKE DL+2,7:POKE DL 
+21,4:POKE DL+22,4:POKE DL+23,4: 
POKE DL+24,4:POKE 756,CHSET/256 

650 SETCOLOR 0,13,14:SETCOLOR 1,7,12 
:SETCOLOR 2,12,B:SETCOLOR 3,4,14 
:SETCOLOR 4,5,4 

660 POSITION 0, 0:? #6; "l"l:l"l:US.. scare 

670 POSITION 0,1:? #6;" 500 
CB SPACES>0 ";PC$(2,2>;" ";PC$( 
3,3>;" ";PC$!4,4>; 

680 POSITION 0,22:FOR I=0 TO 19:PUT 
#6,39:PUT #6,40:NEXT I 

690 POSITION 0,20:FOR I=0 TO 19:PUT 
#6,33:PUT #6,34:NEXT I 

700 POSITION 10,20:PUT #6,35:PUT #6, 
36 

710 PMBASE=CHSET-1024:P0=PMBASE+512: 
P1=P0+128:POKE 54279,PMBASE/256: 
POKE 559,46:POKE 53277,3:POKE 62 
3,32 

720 POKE 704,4*16+8:POKE 705,14:POKE 
53256,l:POKE 53257,1 

730 RESTORE 740:FOR I=0 TO 4:READ A: 
POKE P0+90+I,A:NEXT !:FOR 1=0 TO 

2:READ A:POKE P1+91+I,A:NEXT I 
740 DATA 12,30,255,B,6,4,240,2 
750 FOR 1=1 TO 5:POSITION 19•RND<0>, 

10*RND<0>+3:R=INT<4•RND!0)+1>:? 
#6;FOOL$!R,R>:NEXT I 

760 SOUND 2,0,12,2:SOUND 3,0,12,2:A= 
USR!1664> 

770 PX=5:PY=5:PC=ASC<PC$<LIFE+1,LIFE 
+!)):COLOR PC:PLOT PX,PY:POKE 53 
278,0 

780 IF STICK<0>=15 THEN 780 
790 RETURN 
800 RESTORE 810:FOR 1=1664 TO 1710:R 

EAD A:POKE I,A:NEXT !:RETURN 
810 DATA 104,169,139,141,40,2 
820 DATA 169,6,141,41,2,230,203,230, 

203 
830 DATA 230,203,165,203,141,0 
840 DATA 208,141,1,208,141,6,210 
850 DATA 73,255,141,4,210,173,244,2 
860 DATA 73,12,141,244,2,169 
870 DATA 2,141,26,2,96 
880 GOTO 880 
890 FOR 1=128 TO 471:Z=PEEK!57344+I) 

:POKE CHSET+I,Z:POKE CHSET+I+102 
4,Z:NEXT I 

900 RESTORE 940 
910 READ A:IF A=-1 THEN RETURN 
920 FOR J=0 TO 7:READ B:POKE CHSET+A 

*8+J,B:NEXT J:GOTO 910 
930 DATA 0,0,0,0,0,0,0,0,0 
940 DATA 1,2,9,9,9,9,9,2,0 
950 DATA 2,160,88,88,BB,BB,88,160,0 
960 DATA 3,12,3,16,196,195,63,3,3 
970 DATA 4,0,192,252,236,252,240,192 

' 192 
980 DATA 5,3,35,131,139,139,171,35,3 
990 DATA 6,192,192,224,232,202,194,1 

94,200 

1000 DATA 7,64,80,84,85,85,85,85,B5 
1010 DATA B,1,5,21,85,85,85,85,85 
1020 DATA 9,0, 102,219,36, 126, 137,66, 

60 
1030 DATA 10,0,15,0,51,63,15,15,3 
1040 DATA 128,0,0,0,0,0,0,0,0 
1050 DATA 129,2,9,9,9,9,9,2,0 
1060 DATA 130,160,88,88,88,88,88,160 

,0 
1070 DATA 131, 12,3,0, 192, 195,63,3,3 
1080 D~TA 132,0,192,252,204,252,240, 

192, 192 
1090 DATA 133,3,3, 3 5,171,139,139,131 

,35 
1100 DATA 134,192,200,194,194,202,23 

2,224,192 
1110 DATA 135,64,80,84,85,85,85,85,8 

5 
1120 DATA 136,1,5,21,85,85,85,B5,B5 
1130 DATA 137,129,102,90,36,126,82,3 

6,24 
1140 DATA 138,0,15,0,48,63,3,15,15 
1150 DATA 11,153,219,231,255,90,24,3 

6,66 
1160 DATA 139,24,90,231,255,219,153, 

36,66 
1170 DATA 12,217,219,231,75,2,24 , 36, 

66 
1180 DATA 13,216,225,235,69,7,2,40,6 

6 
1190 DATA 14,192,192,145,3,67,1,72,1 

30 
1200 DATA 15, 192, 128, B, 1, 1, 0, 16, 128 
1210 DATA 140,217,219,247,99,22,24,3 

6,68 
1220 DATA 141,216,225,227,71,23,130, 

32,66 
1230 DATA 142,192,200,129,3,131,1,64 

,130 
1240 DATA 143, 192, 144, 0, 1, 1, 0, 8, 128 
1250 DATA -1 

'Jll a 
a a 5 

a a s a 
a 

a a 
""' :: s 

" Hnwkmen Of Dinrfrin ," Co111111orfore 64 version. 

Program 4: 
Hawkmen - Commodore 64 Version 

100 REM HAWKMEN OF DINDRIN 
110 REM COMMODORE 64 VERSION 
120 POKE52,48:POKE56,48:CLR:GOSUB500:EN=50 

0:GOT0160 
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130 PRINT" [HOME} [REV} [RED]"; TAB( 9)" [LEFT]" 
;EN;"{BLU}";TAB(26-LEN(STR$(SC))) 

140 
150 
160 

170 

180 
190 

200 
210 

215 

220 

230 

240 
250 
260 

270 
280 

281 

290 

300 

305 

310 
288 

320 

330 
340 
350 

360 

370 

375 

380 

390 
400 
410 

420 

425 

427 
430 
440 

450 
460 

470 

;SC; 
IF EN<=0THEN410 
RETURN 
IF(PEEK(5632l)AND15)<>15THENJS=PEEK(56 
321 )AND15 
IFRND(l)>.9THENQ=LL*RND(l)+(l5*RND(l)+ 
2)*LL:POKET+Q,FOOL:POKEC+Q,6*RND( 
1)+2 
IFRND(l)<.7THEN200 
Q=920+INT(20*RND(l))*2:Z=33-2*(RND(l)> 
.7):POKET+Q,Z:POKET+Q+l,Z+l 
IFPEEK(V+3l)THEN410 
Q=PX+LL*PY:POKET+Q,PC:POKEC+Q,6:EN=EN­
l-9*(1-(PEEK(56321 )AND16) / 16) 
PRINT" {HOME] (REV] (RED] "TAB(9); "{LEFT}" 
;-EN*(EN>0);"(LEFT) ";:IFEN<=0THEN410 
NX=PX+l+2*(JS=ll):NY=PY+(NX<0)-(NX>39) 
:NX=-NX*(NX<40)-40*(NX<0) 
NY=NY-(JS=l3)+(JS=l4):IFNY<20RNY>23THE 
NJS=27-JS:NY=PY 
WHATSIT=PEEK(T+NX+LL*NY) 
IF NY>22 THEN 300 
IFWHATSIT=32THENPOKET+PX+LL*PY,32:PX=N 
X:PY=NY:GOT0160 
IFPEEK(5632l)AND16THEN410 
POKET+PX+LL*PY,32:POKES+24,15:POKES+5, 
9:POKES+6,0:POKES+l,10 
FORI=0T010:POKES,I*20:POKES+4,32:POKES 
+4,33:NEXT:POKES+24,0 
WHATSIT=32:SC=SC+l0:EN=EN-50:GOSUB130: 
GOT0250 
JS=27-JS:IFWHATS I T<330RWHATS I T>34THEN3 
30 
Q=(NXAND254)+LL*NY:POKET+Q,32:POKET+Q+ 
l,32:EN=EN+50 
GOT0320 
POKET+PX+LL*PY,32:Q=LL*NY+NX:POKET+Q,3 
7:POKET+Q+l,38:POKET+Q-LL,42 
POKET+PX+LL*PY,32:PX=NX:SC=SC+50:GOSUB 
130:GOT0160 
IFWH=32THEN160 
REM GRAB'EM AND EAT 'EM UPI 
POKET+PX+LL*PY,32:Q=LL*NY+(NXAND254):P 
OKET+Q,37:POKET+Q+l,38:POKET+Q-LL,42 
POKET+Q-LL+l,36:POKEC+Q-LL,13:POKEC+Q­
LL+l,13 
POKES+24,15:POKES+l,0:POKES,255:POKES+ 
3,8:POKES+2,0:POKES+5,12:POKES+6,0 
POKES+4,64:POKES+4,65:FORW=lT01500:NEX 
T:POKES+4,64:FORL=STOS+24:POKEL,0 
:NEXT 
POKE T+Q,33:POKET+Q+l,34:POKET+Q-LL,32 
:POKET+Q-LL+l,32 
GOTO 430 
REM PLAYER MEETS HIS DEMISE 
POKES+24,15:POKES+5,9:POKES+6,0:POKES, 
200 
FORI=0T090STEP6:Q=PX+LL*PY:POKET+Q,44+ 
I/30:POKEC+Q,8*RND(l) 
POKE53280,16*RND(l):POKES+l,I:POKES+4, 
128:POKES+4,129:NEXT 
FORL=STOS+24:POKEL,0:NEXT 
POKE53280,0:IFLI<3THENPOKET+35+LI*2,32 
POKET+PX+LL*PY,32:Z=PEEK(V+3l):LI=LI+l 
:IFLI<4THENEN=500:GOSUB720:GOT0160 
SYS52992:REM TURN OFF ML 
p RINT" ( HOME] ( 0 3 DOWN} { REV } " ; TAB ( 15 ) ; " { 
BLK}G{RED}A{CYN}M{PUR)E{RIGHT}( 
GRN}O{BLU}V(YEL}E(RED}R(BLU}" 
PRINTTAB( 7) "{DOWN} {REV)PRESS (RED} FIRE 
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{BLU) TO PLAY AGAIN" 
480 IF(PEEK(5632l)AND16)THEN480 
490 RUN 
500 REM INITIALIZATION 
510 POKE53280,0:POKE53281,l 
515 T=l024:C=55296:S=54272:LL=40 
520 CHSET=l2288:IFPEEK(CHSET+264)=2 THEN 5 

70 
530 PRINT" (CLEAR] II :C$=" {BLK} (RED) {CYN} ( 

PUR} { GRN} ( YEL} { BLU}": FORI=l T07: PR 
INT" {HOME} {DOWN} II ;MID$ (C$, I I 1); :G 
OSUB2000:NEXT 

550 PRINTTAB(l0)"(03 DOWN}{02 RIGHT}{BLK)R 
EADY IN { RED} 2 2 ( BLK} SECONDS" ; 

560 GOSUB750:GOSUB 840 
570 PRINT"{CLEAR]";:FOOL=41 
575 FORL=STOS+24:POKEL,0:NEXT 
580 PC=43:POKE53282,10:POKE53283,2 
590 POKE 53272,(PEEK(53272)AND240)0Rl2:REM 

ENABLE NEW CHARACTER SET 
600 POKE 53270,PEEK(53270)0Rl6 :REM SET MU 

LTICOLOR MODE 
610 PRINT"(HOME}(RED){REV} ENERGY 500 

BLU] SCORE 0 (GRN) LIVES ( 
OFF}(PUR]+ + +" 

630 FORI=0T039STEP2:Q=24*LL+I:POKET+Q,39:P 
OKET+Q+l,40:POKEC+Q,7:POKEC+Q+l,7:NEXT 

640 FORI=0T039STEP2:Q=23*LL+I:POKET+Q,33:P 
OKET+Q+l,34:POKEC+Q,13:POKEC+Q+l, 
13:NEXT 

650 Q=l0+23*LL:POKET+Q,35:POKET+Q+l,36 
660 V=53248:REM START OF VIC- II CHIP REGIS 

TERS 
670 POKEV,220:POKEV+l,194:POKEV+21,l:POKEV 

+39,7:POKE2040,13 
680 POKEV+23,l:POKEV+29,l:POKE53285,3:POKE 

53286,4:POKE53276,PEEK(53276)0Rl 
681 FORI=0T063:POKE832+I,0:NEXT:RESTORE 
685 FORI=0T018:READA:POKE832+8+I,A:NEXT 
690 DATA192,0,3,240,0,15,124,85,95,255,0,l 

2,8,0,3,0,0,0,240 
700 FORI=lT05:Q=40*RND(l)+(l0*RND(l)+3)*LL 

:POKET+Q,FOOL:POKEC+Q,6*RND(l)+2:NEXT 
710 SYS52992:REM START ML ROUTINE 
720 PX=5:PY=5:PC=43:POKET+PX+LL*PY,PC:POKE 

C+PX+LL*PY,6 
730 IF(PEEK(5632l)AND15)=15THEN730 
740 RETURN 
750 RESTORE:FORI=0T018:READA:NEXT:FORI=0TO 

96:READA:POKE52992+I,A:NEXT:RETURN 
760 DATA 120,173,21,3,201,234,208,19 
770 DATA 169,39,141,20,3,169,207,141 
780 DATA 21,3,169,0,133,251,133,252 
790 DATA 76,37,207,169,49,141,20,3 
802 DATA 169,234,141,21,3,88,96,165 
804 DATA 251,141,0,208,173,16,208,41 
806 DATA 254,5,252,141,16,208,24,165 
808 DATA 251,105,4,133,251,165,252,105 
810 DATA 0,133,252,240,12,165,251,201 
812 DATA 91,144,6,169,0,133,251,133 
814 DATA 252,165,162,74,144,8,173,24 
816 DATA 208,73,2,141,24,208,76,49 
818 DATA 234 
840 POKE56334,PEEK(56334)AND254:POKE1,PEEK 

(l)AND251 
841 FORI=0T05ll:POKE13312+I,PEEK(54272+I): 

POKE15360+I,PEEK(54272+I):NEXT 
842 POKE1,PEEK(l)OR4:POKE56334,PEEK(56334) 

ORl 
860 READA:IFA=-lTHENRETURN 
870 FORJ=0T07:READB:POKECHSET+A*8+J,B:NEXT 

J:GOT0860 





880 DATA 32,0,0,0,0,0,0,0,0 
890 DATA 33,2,9,9,9,9,9,2,0 
900 DATA 34,160,88,88,88,88,88,160,0 
910 DATA 35,12,3,16,196,195,63,3,3 
920 DATA 36,0,192,252,236,252,240,192,192 
930 DATA 37,3,35,131,139,139,171,35,3 
940 DATA 38,192,192,224,232,202,194,194,20 

0 
950 DATA 
960 DATA 
970 DATA 
980 DATA 
990 DATA 
1000 DATA 
1010 DATA 
1020 DATA 
1030 DATA 
1040 DATA 
1050 DATA 

92 

39,64,80,84,85,85,85,85,85 
40,1,5,21,85,85,85,85,85 
41,0,102,219,36,126,137,66,60 
42,0,15,0,51,63,15,15,3 

288,0,0,0,0,0,0,0,0 
289,2,9,9,9,9,9,2,0 
290,160,88,88,88,88,88,160,0 
291,12,3,0,192,195,63,3,3 
292,0,192,252,204,252,240,192,192 
293,3,3,35,171,139,139,131,35 
294,192,200,194,194,202,232,224,1 

1060 DATA 295,64,80,84,85,85,85,85,85 
1070 DATA 296,1,5,21,85,85,85,85,85 
1080 DATA 297,129,102,90,36,126,82,36,24 
1090 DATA 298,0,15,0,48,63,3,15,15 
1100 DATA 43,153,219,231,255,90,24,36,66 
1110 DATA 299,24,90,231,255,219,153,36,66 
1120 DATA 44,217,219,231,75,2,24,36,66 
1130 DATA 45,216,225,235,69,7,2,40,66 
1140 DATA 46,192,192,145,3,67,1,72,130 
1150 DATA 47,192,128,8,1,l,0,16,128 
1160 DATA 300,217,219,247,99,22,24,36,68 
1170 DATA 301,216,225,227,71,23,130,32,66 
1180 DATA 302, 192,200 ,129,3,131,1,64, 130 
1190 DATA 303,192,144,0,1,l,0,8,128 
1200 DATA -1 
2000 PRINT'! {REV} {02 RIGHT} [02 RIGHT} {0 

2 RIGHT} {03 RIGHT} (RIGHT} (02 
RIGHT} [RIGHT} [03 RIGHT} {RIGHT ) 

(RIGHT} {03 RIGHT} II 

2010 PRINT" (REV} {02 RIGHT} [RIGHT} [02 
RIGHT} (RIGHT} (03 RIGHT} (RIGHT} 

(RIGHT} ( 02 RIGHT} {RIGHT} { 
RIGHT} (03 RIGHT} (02 RIGHT} " 

2020 PRINT" (REV} [RIGHT} (RIGHT} 
RIGHT} {RIGHT} [RIGHT} (03 RIGHT 
RIGHT} (RIGHT} {RIGHT} {RIGHT} ( 
03 RIGHT} {RIGHT} {RIGHT} II 

2030 PRINT" (REV} (02 RIGHT} {RIGHT} {02 
RIGHT} {RI GHT} {RIGHT} (RIGHT} ( 
RIGHT} (RIGHT} (02 RIGHT} {03 
RIGHT} (RIGHT} (03 RIGHT} (02 
RIGHT} 

2040 PRINT" (REV} (02 RIGHT} (RIGHT} {02 
RIGHT} (02 RIGHT} (RIGHT} (02 
RIGHT} ( 02 RIGHT} (RIGHT} ( 03 
RIGHT} (RIGHT} {RIGHT} (03 
RIGHT} (03 DOWN} II 

2060 PRINTSPC(l5 ) ;"(REV}) (02 RIGHT} 
2070 PRINTSPC(l5);"(REV }- (02 RIGHT} (02 

RIGHT} II 

2080 PRINTS PC ( 15) ; " (REV} ( 02 RIGHT} ( 02 
RIGHT} 

2090 PRINTSPC(l5);"(REV} (02 RIGHT} (02 
RIGHT} II 

2100 PRINTSPC( 15);" (REV} (OFF}l (REV} { 0 
2 DOWN} II 

2110 PRINT" {REV} {02 RIGHT} [RIGHT} 
[03 RIGHT} {RIGHT} [02 RIGHT} 

[02 RIGHT} [RIGHT} [03 RIGHT} -

2120 PRINT" [REV} [02 RIGHT} [02 RIGHT} 
03 RIGHT} [02 R~GHT} (RIGHT} {02 

RIGHT} {RIGHT} {02 RIGHT} [02 
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RIGHT} (02 RIGHT} (02 RIGHT} 11 

2130 PRINT" {REV} ( 02 RIGHT} [ 02 RIGHT} 
03 RIGHT} {RIGHT} {RIGHT} {RIGHT} 

{ 02 RIGHT} {RIGHT } { 03 RIGHT} -
{02 RIGHT} (RIGHT } (RIGHT} " 

2140 PRINT" {REV} {02 RIGHT} (02 RIGHT} 
03 RIGHT} {02 RIGHT} (RIGHT} [02 

RIGHT} (RIGHT} ( 02 RIGHT} [ 02 
RIGHT} (02 RIGHT} (02 RIGHT} 

2150 PRINT" (REV} (02 RIGHT} (RIGHT} -
{03 RIGHT} {RIGHT} [02 RIGHT} 
03 RIGHT} (RIGHT} (RIGHT} [03 
RIGHT} II 

2160 RETURN 

Use the card in 
the back of this 

magazine to order 
your 

COMPUTE! Books. 



C/65-Another Powerful First from 055 

other 
flexibility 

C/ 65 is the first commercially-available C compiler for both the Atari and Apple machines which actually 
produces assembly language output. 

C/65 supports a very usable subset of the extremely powerful and popular C language. Just as C is used by the 
most sophisticated programmers from the professional and academic communities, so shall C/65 prove to be a powerful and 
much-needed tool for 6502 software developers. 

C/65 supports INTegers and CHARacters, arrays thereof and pointers thereto . Naturally, it also features full recursion, easy 
assembler interface, /IINCLUDE, and a non-macro version of llDEFINE. AUTOmatic, global and EXTERNal variables are also 
available. When used with our MAC/65 assembler, C/65 is a powerful and flexible tool. .. $80.00 

A Strong Software Family 
Other major systems softwa re products fro m OSS include : 

BASIC A+ 

MAC/65 

TINY C 

BUG/65 

the only logica l upgrade to Atari BASIC wi th extra 
featu res for games and business programs .... $80.00 

the fi nest and fas test complete 6502 macro 
assembler/ ed itor package you can buy .... $80.00 

for st ructured programming. an easy-to-use inter­
preter. a learning tool.. .. $99.95 

a powerful, self-relocatable debugger. FREE with 
MAC / 65 .. .. 534 .95 

And More .. . 
OS / A +, the firs t and finest operating system for BOTH Atari and Apple II 

compu ters, is NOW included FREE as a pa rt of every OSS sys tems software 
package. OS / A+ features a keyboard-driven, easy-to-use command processor, 
several simple resident commands. and logical and readable reques ts for even the 
most sophistica ted utili ty commands. Versions of OSI A+ for some higher 
capacity drives are available a t ex tra cost. 

OTE: Unless otherwise noted, all OSS products require 48K and at least 
one disk drive. 

ASK YOUR DEALER, or call or write for our brochure. 

ATARI. APPLE II. and TINY Care trademarks of Atari . Inc .. Apple Computer. Inc.. and 
Ti ny C As<ocla1os. respectively. MAC/ 65. C / 65, IJASIC A+ . BUG /65, and OSIA+ are 
lr.ldemMks of Optimized Systems Software, Inc. 

(ass Optimized Systems Software, Inc. 10379 Lansdale Avenue • Cupertino • California • 95014 • (408) 446-3099 



Bee Trap 
Robert L Lykins 

You're a scout who leads worker bees - one at a time ­
from the bottom of the screen to the flower bed at the 
top . Beware the Venus Bee Traps along the way. Ver­
sions for VIC, Atari, and the TRS-80 Color Computer. 

Spring has sprung. The air is clear and cool; a light 
northerly breeze ca rri es the fresh sce nt of n ew 
flowers . A hum fill s the air as seemingly lost bees 
from the southern colony, lured by the sweet 
winds, fly lazily toward the flower bed. 

The Queen's Commission 
Alas, all is not as rosy as it seems. As the midday 
sun warms the soil between the colony and the 
flowers, strangely beautiful, enticing blossoms 
appear through out the field . Unknown to the los t 
worker bees, these are not gentle fl owers . They 
are deadly Venus Bee Tra ps. 

As Guide Bee, you must take the lost bees 
safely to the flower bed. You are credited only for 
the bees you take (one at a time), not those that 
find the flowers on their own. You lose credit for 
one bee if you ente r the flower bed empty-handed. 
If 50 bees m eet a fate ful end o r if you are caug ht 
by a Venus Bee Trap yourself, you lose your com­
mission as Guide. 

Multicolor Graphics 
This progra m is a good example of the value of 
multicolor graphics on the VIC. By POKEing the 
character color location with a number ranging 
from 8 to 15 (instead of the usual 0 to 7), you get 
not only a d ifferent color but a l o a different char­
acter shape . The bees are really as terisks and the 
Venus Bee Traps are club symbols. 

To illustrate this mode, firs t POKE in the 
screen and border color combination desired. 
This is important because these colors play a role 
in the color and apparent sha pe of the multicolor 
mode characters. Next, POKE 646 with a number 
from 8 to 15. Then type characte rs from the 
keyboard to see the resulting sha pe and color 
combinations . Beautiful designs may be drawn by 
repeating the same character many times. Make 
this easier by POKEing 650 with# 128. This makes 
all keys repeat. 
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Keyboard Play 
For play without a joys tick, add KB= 197 to line 
10 and elimina te lines 3, 5, 7, 30, 32, 35, and 40. 
Change FIRE BUTTON to SPACE BAR in line 120 
and line 3400. Elimina te line 312. Re-enter the 
following lines: 

130 IFPEEK(KB)< >32THEN130 
310 REM READ KEYS: Y (UP), B (DOWN), G (LEIT), 

H (RIGHT) 
315 IFPEEK(KB) = llTHENDl =DI -22 :GOTO 335 
320 IFPEEK(KB) = 35THEND1 =DI -I :GOTO 335 
325 IFPEEK(KB) = 19THEND1 =DI -1 :GOTO 335 
330 IFPEEK(KB) = 43THEND1 = D1 +I 
34I5 IFPEEK(KB) = 32THENI50 

Readers who would like a tape copy of this 
program may send $3 with a blank tape and a 
self-addressed, s tamped mailer to: 
Robert L. Lykins 
P.O. Box 8140 
Anchorage, AK 99508 

Atari And TRS-80 
Color Computer 
Version Notes For 
Bee Trap 
To play the e versions · f Bee Trap y u follow 
the same rules as th e VIC version . A guide 
be safel lead. tr•n· ee to the flo wer ed 
while avoiding th ec.ldl Ve nu Bee Tr p. 
The guide is con tro lled w ith tlw iovs tick . On 
the Atari, p lug the 1oysti ci<. in to ·on trollt>r 
jack # 1; on thl' lor C m pu ter . plug th e 
joy tick in to the n gh i oo rt 

Th e ga m e nd'> 1 he r wnen 50 lo.., '"'ee-. 
have een taken ' · h1 · V n u~ BeP TriltY- •)r 
wh en h nuid L' 'W(·' o lJj des wi th ·l <'l' irao 
A~ :he ~Uld !' f'( )• · , re ntlt ro ·-' nter · h1 · 
l c1wc r •11.:•d w 1 h 1111 , 11s t bel' T1 •rri bk -:nund :--
wdl resul : , nd ·11 1 ·1 1 "l(' ocJn .i l1t:ed .> n l' 

.: red i 1 



THERE'S A COMPUTER BORN EVERY MINUTE ... 

GIVE IT A HOME. 
For $89.95 with the CS-1632 you can house your computer. 
peripherals, and accessories without spending a fortune. 

For those with a large computer family the CS-2748 gives you aU the room you 
need for your computer. monitor. printer. peripherals. soflware. etc. at a price 
that 's hard to believe: $299.95. 

The CS-1632 computer storage 
cabinets compact yet functional 
design fits almost anywhere 
while housing your computer 
monitor. joysticks. software, 
books and peripherals all for 
only $89.95. 
The slide out shelf puts the 
computer at the right height and 
position for easy comfortable 
operation. 
The fold up locking door keeps 
unwanted fingers off the key 
board when not in use. 
To store joysticks just tum them 
upside down and slide them into 
the inverted storage rack. 
Twist tabs on the back of center 
panel allow for neat concealed 
grouping of wires. while power 
packs rest hidden behind center 
panel on shelf. 
The slide out soflware tray 
has room for 14 cartridges or 
cassettes and up to 30 diskettes. 
Most brands of soflware will fit 
between the adjustable parti­
tions with a convenient hook for 
the spare key at rear. 
Stand fits Atari 400 & 800, 
Commodore 64 & VIC 20. 
Ti 99/4A and TRS-80. 
Cabinet dimensions overall 36" 
high x 33-7 /8" wide x 16" deep. 

To o rder CS-1632 send $89.95 to: To order CS-2748 send $299.95 to: 

Name 

P.O. Box446 
West Lynn, OR 97068 
For Fast Phone Orders Call Toll Free 1-800-547-3100 
Inside Oregon Call (503) 635-6667 

Address ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

State Zip City 
Quantity CS-1632 Quantity ___ CS-2748 

D Golden Oak Finish D Natural walnut finish 
D My personal check, cashiers check or money order is enclosed. 
0 Bill my VISA# Exp. Date 
0 Bill my MasterCard # Exp. Date 
0 Please include freight charge on my VISA or MasterCard. 

Card Holders Signature 
lmmedia1e shipment 1f m stock.. If no1, a!Jow 3.4 weeks for delrve.ry If personal check lS scnl allow addJoonaJ 
2 w eks CS-1632 slups UPS fr<ighl coUect from Oregon CS-2748 sh.'Psby 1ruck freigh1 coCect from Oregon. 
Pnces sub.Jed 10 change. Shipment subject to avallabWty. 

Both 1he CS-1632 and CS-2740 ship unassembled in IWO canons Assembly requires only a screwdnver. 
hammer. and a few rrunu1es of your time. 
Choice l1l simulated woodgrain of warm golden oak or nch na1uraJ walnu1 fuush. 

The two slide -out shelves put 
the keyboard at the proper oper­
ating height while allowing easy 
access to the disk drives . 
The bronze tempered glass door 
protecting the keyboard and 
disk drives simply lift s up and 
slides back out of the way during 
use. 
Twist tabs on the back of the 
center panel allow fo r neat con­
cealed grouping of wires while 
a convenient storage shelf for 
books or other items lies below. 
The printer sits behind a fold 
down door that provides a work 
surface for papers or books 
while using the keyboard. The 
lift up top allows easy access 
to the top and rear of the printer. 
A slot in the printer shelf allows 
for center as weU as rear 
feed printers. 
Behind the lower door are 
a top shelf for paper. feeding the 
printer. and a bottom shelf to 
receive printer copy as weU 
as additional storage. 
Stand fits same computers 
as the CS-1632 as weU as the 
Apple land JJ, IBM-PC, Franklin 
and many others. 
The cabinet dimensions overall: 
39-1/2" high x 49" wide 
x 27" deep. 
Keyboard shelf20" deep x 26" 
wide. Disk drive shelf 15-34" 
deep x 26" wide. Top shelf for 
monitor 17" deep x 27" wide. 
Printer shelf 22" deep x 19" wide. 



''Look what my new 
letsmed ith 

Here's what you get with the complete 
Alphacom printer project set. 
•Fast, quiet 40-column Alphacom VP42 printer, which 

includes the full Commodore graphics set. 

• 5 great software programs. A real 40-column Word Processor, 
graphics Sketch Pad, beautiful Kaleidoscope program, 
useful Record Keeper, and a general purpose Screen Printer. 

•Compute Magazine's First Book of VIC, full of fascinating 
step-by-step VIC 20 computer adventures. 

•All the cables, printer paper, and easy-to-follow instructions 
you need to begin enjoying your Alphacom VP42 as soon as 
you open the box. 

Get the complete Alphacom Prin ter Set for just $209.95 
(suggested list). Call toll free for the name of your nearest 
dealer: 800/538-7047 anywhere in the USA (except 
Californ ia: 408/559-8000). If there is no convenient 
dealer, you .may order direct from Alphacom . 
Same day shipment with Maste rCard , VISA, 
or American Express card. 



Alphaconiprinter set 
my VIC 20™ •• !' 

~ ::= tor~ 5oo k R€port 
b ·~ .los Gr J ms= 

E::o ·. J,, Cl.:1Jd1 1.; s 
~ l1 t~o r : Pob € ~t Gr~ v eE 

:=:; 1:k i n t.h 1o2 old da ~; := c1 T 
E ~ ~:r e ~ h e crusl Empero r Ca 
mLJr:~ ~ r ~ (j 3nci a n €~1 l ~ad~ r, 
w;:= c hosE n b ~ th€ Pr ae tor a 
1 ' 7 h ~ F. 0 ~1 a n ~ h.;d rath ~ r occf 
~:,rd -:. ~· ~ n t h os::: da:; s, ) Th i:. P 
GL. ~~ d t h o L~ 9t th e ~ hacl cho Ee 
~ : rur: 1-:. +. i:1 an d 1.: -:,.; ~ l i n·:.; w 1c1 

-:. ~ := :!~ m a n 1pt~lat~d to hE G 
p u r•:c :='=:~. 

Mu' h to e v €r~on ~ '~ := u 
(~ ~ -~d lU 5 l as t ~d for O V ~ r ~ 
~ ~ c= t urne d 0L~t to be ~ wi := e 
m 0~! -:. r ;~~ l €a cf Er. Rober. G ~ ~ 
: . : ; tici1u := c~€ s _ r1be $ th £ E 
!:- e t e ore hs a:;csnc e ci th e 

Write and print my letters , 
homework-j ust about anything. 
With Word Processor software that 
comes with the printer. 

Create my own custom computer 
games. The pr inter set includes the 
new First Book o(V/C: it's full of 
great game ideas. 
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Learn to write my own VIC 20 
applications. With hard copy 
program listings that help me 
debug my programs. 
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Show off my computer graphics 
creat ions. Software includes 
Kaleidoscope and Sketch Pad 
graphics programs. 
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Keep the family 's favorite rec ipes 
on a VIC 20 cassette. Now Mom 
can't pretend that she lost the 
recipe for cheeseberry pie. 

Rlphacom™ 
2323 South Bascom Avenue 
Campbell, CA 95008 

c 1982 Alph>eom. Inc. All righ ts reserved. 
Commodore• and VIC 20l'lll are registered trademarks of Commodore Business 
Ma.ch ines. Inc. Alphacom, lnc. 15 not relued to Commodore Business Machines, 
Inc. Offer void where prohibited, l<lxed, or res.tr ined by law. 



Program 1: VIC Version 
3 GOTO 10 
5 Jl=NOTPEEK(3715l)AND60-((PEEK(JS)AND12 

8)=0) 
7 RETURN 
10 Q=36879:J=37137:JS=37152 
30 POKEQ,ll0:PRINT"(CLEAR}(06 DOWN}(02 

RIGHT}(WHT)PLUG IN JOYSTICK","(02 
DOWN}{02 RIGHT}PRESS FIRE BUTTON 

32 POKE 37154,127:REM ACTIVATE PORT B 
35 GOSUB 5 
40 IFJ1<>32THEN35 
50 PRINT"{CLEAR}":POKEQ,93:FORL=lT03:PRIN 

T"(03 DOWN}(05 RI GHT}B EE TR -
A P(02 DOWN}";:NEXT:FORL=lT0999:N 
EXT 

60 POKEQ,l27:FORL=lT0999:NEXT:POKEQ,42:FO 
RL=lT02000:NEXT 

80 PRINT"{CLEAR}(BLK}YOU ARE A GUIDE BEE -
(DOWN}COMMISSIONED BY THE (DOWN} 
QUEEN BEE TO TAKE LOST 

90 PRINT"BEES SAFELY TO THE (DOWN}FLOW 
ER BED. YOU WILL (DOWN}GET CREDI 
T FOR ONLY l(DOWN} 

100 PRINT"BEE(RIGHT}AT A TI ME. BEWAREfDOWN} 
THE LOVELY VENUS BEE (DOWN} 
TRAPS WHICH BLOOM PR0-

110 PRINT"FUSELY ACROSS THE {DOWN}FIEL 
D. (GRN}{REV}GOOD LUCKl?l(DOWN} 

115 FORL=lT0200:NEXT 
120 PRINT"{WHT} (REV} (RI GHT} (PRESS FIRE BUT 

TON)(UP} 
130 GOSUB 5:IFJ1<>32 THEN 1 30 
150 C=30720:P=7680:N=36877:V=36878:B=36875 

:K=8248:HH=36874 
175 Kl=7735:H=240:SC=0:S=0:Dl=0:D2=0:R=0 
190 REM PRI NT FLOWERS 
200 POKEQ, 19l:PRI NT"{CLEAR}":FORL=0T043 
225 POKEP+L,42 
230 POKEP+L+C,INT(RND(l)*8):NEXT 
305 POKEKl+Dl,32:REM ERASE GUIDE BEE 
310 REM READ JOYSTICK 
312 Jl=NOTPEEK(3715l)AND60-((PEEK(JS)AND12 

8)=0) 
315 I FPEEK (JS) =l l 9THEND•l:=Dl + l: GOT03 3 5 
320 IFJ1=4THENDl=Dl-22:GOTO 335 
325 IFJ1=8THENDl=Dl+22:GOTO 335 
330 IFJl=l6THENDl=Dl-l 
335 IFKl+Dl>8185THENDl=450:REM PREVENT SCR 

EEN EXIT 

Two bees evade Venus Beetraps in the V/C-20 version of 
" Bee Trap." 
106 COMPUTE! June 1983 

340 IFKl+Dl<7724ANDS>0THEN2000:REM ENTER F 
LOWERS WITH BEE 

345 IFKl+Dl<7724THENDl=0:POKEQ,ll0:FORL=lT 
02000:NEXT:SC=SC-l:POKEQ,19l:REM -
ENTER W/0 BEE 

350 IFD2<50ANDX<2THENXX=INT(RND(l)*351)+44 
:POKEKl+C+XX,X+l2:POKEKl+XX,88 

351 REM RANDOM TRAP PLACEMENT 
360 IFPEEK(Kl+Dl)=42THEND2=0:S=S+l:H=H-l0: 

REM CATCH LOST BEE 
370 IFPEEK(Kl+Dl)=88THEN3000:REM GUIDE BEE 

IS ZAPPED 
380 POKEKl+Dl+C,8:POKEKl+Dl,42:REM PRINT G 

UIDE BEE 
425 REM BUZZING SOUNDS 
440 IFH<l30THENH=240 
450 POKEV,6-X/6:POKEB,l60-X:POKEHH,H 
505 POKEK-D2,32:REM ERASE LOST BEE 
515 REM LOST BEE MOVEMENT 
520 X= I NT(RND(l)*(H/ 5-22)) 
530 I FX<3THEND2=D2+22 
540 IFX=30RX=4THEND2=D2+1 
550 IFX=5THEND2=D2-l 
560 IFK-D2<7724THEND2=0:REM BEE FINDS FLOW 

ERS WITHOUT GUIDE 
570 I FPEEK(K-D2)=42ANDD2>62THEND2=0:S=S+l: 

H=H-l0:REM LOST BEE FINDS GUIDE B 
EE 

580 IFPEEK(K-D2)=88THEN1000:REM LOST BEE I 
S ZAPPED 

590 POKEK-D2+C,14:POKEK-D2,42:REM PRINT LO 
ST BEE 

600 GOT0305 
1000 POKEQ,42:FORL=lTOl0STEP.l:POKEV,l0-L:P 

OKEN,200-L*5:NEXT:POKEN,0:D2=0 
1050 R=R+l:IFR=50THEN3000 
1075 IFR>40THENPOKEQ,249:GOT0305 
1100 POKEQ,l9l:GOT0305 
2000 POKEQ, 127: SC=SC+l: PRINT" {HOME} ( 02 

DOWN} (04 RIGHT} [RED}CREDIT"SC; 
2100 IFSC=lTHENPRINT"BEE":GOT02300 
2200 PRINT"BEES 
2300 FORL=lT075STEP.3:POKEB,175+L:NEXT:PRIN 

T"(UP} ":S=0: 
Dl =0:GOT01100 

3000 POKEQ,10:FORL=lT010STEP.l:POKEV,15-L:P 
OKEB,200-L*5:NEXT:POKEB,0:POKEHH, 
0 

3100 PRINT" (HOME} (02 DOWN} {RIGHT} { CYN} FINAL 
CREDIT"SC; 

3200 IFSC= lTHENPRINT"BEE":GOT03400 
3300 PRI NT"BEES 
3400 PRINT"(DOWN} HIT (REV}S{OFF} TO STOP, -

PRESS FIREBUTTON TO REPLAY" 
3403 GET A$ 
3410 IF A$="S" THEN 3500 
3415 GOSUB 5:IF Jl=32 THEN 150 
3420 GOTO 3403 
3500 POKE 37154,255:POKE Q,27:PRINT"{CLEAR} 

{BLU}":END 

Program 2: Atari Version 

105 DL=PEEK<560)+256*PEEK<561>+4 
110 SCREEN=PEEK<BB>+256*PEEK<B9> 
120 GRAPHICS 2:SETCOLOR 2,0,0 
125 POKE 752,1 
130 SETCOLOR 0,7,10:POSITION 3,4:PRI 

NT #6;"8 E EC3 SPACES>T RAP" 
135 FOR 1 = 1 TO 3:SOUND 0,0,0,0:SOUND 

1,0,0,0:SOUND 1,140,12,4:SOUND 
1,45,12,4:FOR K=l TO 200:NEXT K: 
NEXT I 



Four.smart ways 
to make your Atari 400/800, 

TRS-80 COLOR, VIC-20 and Commodore 64 
much more intelligent. 

l 2 .· 3 4 
The Color Accountant pays 
for itself. This complete per­
sonal financial package is 
designed to make your money 
easier to manage. Included are: 
1. Checkbook Maintenance 
2. Chart of Accounts 
3. Check Search 
4. Income/Expense Statement 
5. Net Worth Statement 
6. Color Graph Design Package 
7. Home Budget Analysis 
8. Color Payments Calendar 
9. Mailing List 

10. Decision Maker 
This unique menu-driven pack­
age requires less than one hour 
data input per month. The Color 
Accountant has over 60 pages 
of documentation including 
examples and step-by-step 
instructions. TRS-80 COLOR 
requires Ext. Basic and 16K for 
cassette, 32K for diskette; Atari 
400/800 requires 24K for cas­
sette, 32K for diskette; VIC-20 
requires 16K Expander. Now 
available for Commodore 64. 

S74.95 cassette; 
$79.95 diskette 

The Tax Handler makes 
April 15th just another day. 
This is the perfect complement 
to our Color Accountant. The Tax 
Handler will help prepare your 
tax returns and probably save 
you money. Included are: 
1. Form 1040 (Long Form)-filing 

status, exemptions, income. -
income adjustments, com­
putation of tax. tax credits 
and payments or balance/ 
refund due. 

2. Schedule A (Itemized Deduc­
tions)-medical and dental 
deductions. taxes, interest 
expenses, contributions, 
casualty/ theft losses. miscel­
laneous deductions and 
summary. 

3. Schedule G (Income A verag­
ing)-base period income and 
adjustments. computation of 
averageable income and 
computation of tax. 

Additional schedules or altera­
tions to the tax codes will be 
available separately in our 
monthly magnetic magazines. 
Atari 400/800 requires 24K for 
cassette, 32K for diskette. VIC-20 
requires 16K Expander. Now 
available for Commodore 64. 

$34.95 cassette: 
$39.95 diskette 

You'll love your computer 
with The Magnetic Maga­
zine. Our magnetic magazines 
will entertain. inform, educate, 
challenge and delight you. Each 
issue contains 4 to 7 ready4o­
use quality programs, all fully 
listable. Every issue includes a · 
newsletter containing instruc­
tions, tips on programming 
techniques and a line-by-line 
examination of the feature 
pr.ogram. And starting with issue 
number 8, the first in a series of 
tutorials on machine language 
programming, Database I with a 
new application every following 
issue and a new utility in our 
Utility-of-The-Month section. And 
word processing is coming soon! 

A full year's subscription 
consists of 10 issues-over 50 
programs a year at a mere 
fraction of their cost. Available 
for TRS-80 COLOR Ext. Basic. 
Atari 400/800: all require 16K. 
Back issues available. 

One year subscription: 
$50.00 cassette; 
$75.00 diskette 
Half year subscription: 
$30.00 cassette; 
S45.00 diskette 
Sample issue: 
s10.oo cassette; 
$15.00 diskette 
VIK VIDEO issue 1 available 
for VIC-20; S12.95 cassette 

The Leaming Center 
teaches and enlightens 
children. Our exceptional 
educational programs are class­
room designed and tested. These 
unique packages have been 
invented to introduce 3 to 9 year 
:olds to the ease of computer 
learning. Through the use of 
basic concepts such as colors. 
shapes, numbers and letters. 
children understand counting. 
math and language skills. Each 
program is designed to develop 
a specific skill. rewarding each 
correct answer with music and a 
happy·face. Most are compatible 
with our new Edumate Light 
Pen $34 .95. 

Available for Atari 400/800, 
VIC-20 and Commodore 64; all 
require SK for cassette. 16K for 
diskette. Also available for 
Timex /Sinclair 1000 and Tl-99. 

Please ask about programs 
available and their prices 
for Pre-School, Kindergar-

. ten and Grades 1 & 2. 
Prices range from $8.95 
for a single cassette to 
'$79.95 for a complete set 
on diskette. 

Order now! See your local dealer or order direct. New catalog $2.00. Visa and MasterCard accepted­
please add $2.00 for postage and handling. 

Call toll free! 

-1~800-334-SOl'T 
. - . . DEALER .INQUIRIES INVITED 

pro~~~!~~~~ 
p.o. box 3470, chapel hill, north carolina 27514, 919-967-0861 



140 PRINT "(3 SPACES}- PLUG JOYSTICK 
INTO JACK #1 -":FOR 1=1 TO 950: 

NEXT !:SOUND 0,0,0,0:SOUND 1,0,0 
,0:GRAPHICS 0 

150 PRINT :? :PRINT "C4 SPACES>YOU A 
RE A GUIDE BEE COMMISSIONED":? 

160 PRINT "BY THE QUEEN BEE TO TAKE 
LOST BEES": ? 

170 PRINT "SAFELY TO THE FLOWER BED. 
YOU WILL":? 

180 PRINT "GET CREDIT FOR ONLY 1 BEE 
AT A TIME.":? 

190 ? "BEWARE THE VICIOUS VENUS BEE 
TRAPS":? 

200 PRINT "WHICH BLOOH PROFUSELY ACR 
OSS THE" 

210? :PRINT "FIELD!" 
220 POSITION 14,17:PRINT "~ ~! 

I I I o 

225 POKE 752,1 
230 POSITION 2,20:PRINT " 
~ l•lll•i•I: TO START" 

240 IF STRIG<0> <> 0 THEN 240 

PRESS THE 

245 K=SCREEN+1074:K1=SCREEN+100:H=24 
0:SC=0:S=0:D1=0:D2=0:R=0 

248 GRAPHICS 0:SETCOLOR 4,1,12:SETCO 
LOR 2,2,11 

250 POKE 752,l:POSITION 0,0:FOR 1=1 
TO 20:PRINT CHR$(123 ) ;CHR$<32>;: 
NEXT I 

255 FOR 1=2 TO 24:POKE DL+I,4:NEXT I 
:POKE DL-1,4+64 

260 POSITION 0,l:FOR J=l TO 20:PRINT 
CHR$<124>;CHR$C0>;:NEXT J:REH P 

RINT FLOWER BED 
305 POKE Kl+D1,0:REM ERASE GUIDE BEE 
310 REM READ JOYSTICK 
312 IF STICKC0> <> 15 THEN POKE 77,0 
315 IF STICK(0)=7 THEN Dl=D1+1:GOTO 

335 
320 IF STICK<0>=14 THEN D1=D1-40:GOT 

0 335 

325 IF STICK<0>=13 THEN Dl=D1+40:GOT 
0 335 

330 IF STICK<0>=11 THEN Dl=Dl-1 
335 IF Kl+D1>SCREEN+959 THEN Dl=Dl-4 

0:REM PREVENT SCREEN E~IT 
34~ IF K1+D1<SCREEN+80 AND S >0 THEN 

2000:REM ENTERS FLOWERS W/ BEE 
3 45 IF K1+D1 <SCREEN+80 THEN D1=0:SET 

COLOR 4,9,1 2 :FOR 1=1 TO 300:NEXT 
I:SC=SC-1:SETCDLDR 4,1,12:REM E 

NTER W/O BEE 
350 IF D2<90 AND X< 2 THEN XX=INT<RND 

<1>*680)+80:POKE K1+XX,28:REM RA 
NDOM TRAP PLACEMENT 

3 60 IF PEEK<K1+D1>=3 THEN D2=0:S=S+1 
:H=H - 10:REM CATCH LOST BEE 

370 IF PEEK<K1+D1>=28 THEN 2900:REM 
GUIDE BEE IS ZAPPED 

3 80 POKE K1+D1,32:REM PRINT GUIDE BE 
E 

425 REH BUZZING SOUNDS 
440 IF H< 130 THEN H=240 
450 SOUND 0, 140, 12,4:SOUND 1,H, 12,4: 

SOUND. 2,45,12,2 
505 POKE K-D2,0:REM ERASE LOST BEE 
515 REH LOST BEE MOVEMENT 
520 X= I NT<RND<l>*<H/5-22)) 
53~ IF X<3 THEN D2 =D2+~0 
540 IF X=3 OR X=4 THEN D2=D2+1 
550 IF X=5 THEN D2=D2-1 
560 IF K-D2<SCREEN+80 THEN D2=0:REM 

108 COMPUTE! June 1983 

BEE FINDS FLOWERS W/O GUIDE 
570 IF PEEK<K-D2>=3 AND D2>120 THEN 

D2=0:S=S+l:H=H-10:REM LOST BEE F 
INDS GUIDE BEE 

580 IF PEEK<K-D2>=28 THEN 1000:REM L 
OST BEE IS ZAPPED 

590 POKE K-D2,3:REM PRINT LOST BEE 
600 GOTO 305 
1000 SETCOLOR 4,4,12:FOR 1=50 TO 150 

:SOUND 3,I,10,4:NEXT !:SOUND 3, 
0,0,0 

1050 D2=0:R=R+1:IF R=50 THEN 2900 
1060 FOR 1=1 TO 200:NEXT I 
1100 SETCOLOR 4,1,12:GOTO 305 
2000 SETCOLOR 4,4,12:SETCOLOR 2,2,6: 

SC=SC+l:POKE DL+3,2 
2050 FOR 1=0 TO 70:SOUND 1,I,10,4:NE 

XT !:FOR 1=0 TD 30:NEXT I:SOUND 
1,0,0,0 

2100 POSITION 12,2:PRINT "Mtl:u .. >•M"; 
SC;: IF SC=l THEN PRINT "M•j#f:W": 
GOTO 2300 

2200 PRINT "M•J314 ... " 
2300 FOR L=1 TO 500:NEXT L:FOR L=S T 

0 27:POSITION L,2:PRINT " ":NEX 
T L:POKE DL+3,4 

2310 S=0:D1=0:SETCOLOR 2,2,10:GOTO 1 
100:REM SCORE SOUND 

2900 SOUND 0,0,0,0:SOUND 1,0,0,0:SOU 
ND 2,0,0,0 

3000 SETCOLOR 4,7,12:SETCOLOR 2,2,8: 
FOR 1=100 TO 255:SOUND 1,1,10,4 
:NEXT I:SOUND 1,2S,2,4:FOR 1=0 
TO 30:NEXT I 

3100 SOUND 1,0,0,0:FOR 1=3 TO 4:POKE 
DL+I,2:NEXT I 

3200 POSIT I ON 9, 2: PR I NT "•iilGmW!lm .. : 
fli:m";SC;:IF SC=1 THEN PRINT "~ 
~":GOTO 3400 

3300 PR I NT "M•Hl4 ... " 
3400 POKE 764,255:PRINT " HIT ~TO S 

TOP/FIREBUTTON TO REPLAY" 
3420 IF STRIG<0>=0 THEN 245 
3425 IF PEEK<764)=47 THEN POKE 764,2 

55:GRAPHICS 0:END 
3430 GOTO 3420 

++++++••············ •••••••••••••••••••••••••••••••••••••••• 
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The Atari version of "Bee Trnp" 11se~ 11111/ficvlored cltnrncters 
for the flowers (top) , bees (center n11d lower right), nnd the 
bee traps. 



Compare the Choices on Atari Software 

SAVE THE 
SEVEN SEAS 
From Thorn EM/ 
Remove deadly nuclear waste from the seabed! 
Noxious rays turn harmless sea creatures to 
fearsome monsters in isotope induced agony. 
One or two players dodge the mutated monsters 
and pilot the ship through polluted waters to 
locate and retreive canisters. Take care, you're 
followed by radiation hungry octopuses! 

ROM Cartridge, $49.95 • 

ZAXXON 
From DataSoff 
The official Zaxxon. now for home use, combines 
3 dimensional effects. unique color graphics and 
realistic sound effects. Arcade action while you 
maneuver your ship through a battlefield of enemy 
missiles, tanks and planes to meet your match in 
the deadly Zaxxon Robot armed with a lethal hom­
ing device. 

16K Tape or Disk, $39.95 

SEA 
DRAGON 

~ 
~ 

By Westmoreland & Gilman from 
Adventure 
Underwater adventure is yours as you command 
a nuclear sub armed with deadly missiles and tor­
pedoes. Guide it carefully through sea mines and 
underwater mountains : watch oul for depth 
charges being fired by overhead ships .. . and 
don't run out of air! Scrolling sea bottom for added 
excitement. t' 
32K Disk,~ $29.71 e.~ • 
SALE 15% OFF e1 

TIL JUNE 30 1· 
ORCATIACK ·~ 
From Thorn EM/ ~ · .'4i. 

Save the castle from the ORC siege. Ore archers 
direcl a hail of crossbow bolts as they scale the 
walls but you pelt them with rocks and counter 
the gruesome attack with your trusty broadsword . 
Realistic animation and fast action make this 
lively combat game unique and visually 
entertaining. 

ROM Cartridge, $49.95 

lmmmlll 
For Information Call 
202-363-9797 
Visit our other stores: 
829 Bethel Rd., Columbus OH 
Seven Corners Center, Falls Church, VA 
W. Bell Plaza. 6600 Security Blvd .. Baltimore, MD 
White Flint Mall. Rockville Pike. Rockville, Md. 

EVER BEFORE! __ __, 
Never before have there been 
COLOR DISKS! Never before 
have we advertised blank 
DISKS! But these are so 
special ... 

INTRODUCING 

Df;~~Sii 
Bright and bold! Premium quality mini diskettes in 
5 brilliant colors: red , orange, yellow, blue, green. 
Single sided, soft sectored. double density with 
hub rings. Use them just for beauty or to color 
code your programs and data! 

Box of 10-all one color or 
Box of 10-2 each color 
$34.50 Box 

REAR GUARD 
By Neil Larimer from Adventure Int. 
A space battle between your cruiser and wave­
after-wave of enemy ships. You can destroy them 
with your energy darts or you can ram lhem-as 
long as your shields are intact. The action takes 
place on a continuous horizontal landscape. You 
control lhe altitude and speed of your craft as you 
pursue the enemy. Skill level 1 is exciting. and 
there are four more levels available. SA. I £\ 
16K Tape,~ $16.96 r"' 
24K Disk, .$24':'9S' $21.21 
SALE 15% OFF TIL JUNE 30 

KIDS AND THE ATARI 
From Reston 
Sottcover book, $19.95 

MAPPING THE ATARI 
From Compute! 
Softcover book $14.95 

GAMES FOR THE ATARI 
ByE/comp 
Softcover book, $7.95 

DELTA 
DRAWING 
By Computer Access Corporation 
From Spinnaker Software 
Children create stunning graphics! Kids learn 
programming and create colorful drawings on 
screen using single keystroke commands to con­
trol the Delta cursor. Drawings are stored as 
programs and can be used to create complex 
pictures, patterns and designs. Save drawings on 
disk or graphics printer. Simple and easy to pro­
duce computer graphics for ages 4 to 14. You 
don't have to read. write. or even know English! 

48K Disk, $59.95 

LANGUAGE 
TEACHER 
By Cindy and Andrew Bartorillo from 
Acorn 
Learn the basics of a foreign language. LAN­
GUAGE TEACHER offers hundreds of word com· 
binations, verb conjugations and phrases. There 
is an option for having multiple-choice answers 
and for being retested on missed items. Full 
printer capability and a great deal of "human en· 
gineering " further enhance the programs. 
Teachers will appreciate the ample documenta­
tion and the ability to get printouts of quizzes. Cur­
rently available languages are: French, Spanish, 
Italian and German. 

32K Disk, $29.95 
for each program. 

BUG OFF .... .$· 
By Sparky Starks t;'f" 
From Adventure International 
This is one game thal will bug you! Wacky 
arcade-style machine language game for one or 
two players. Your garden has fallen into a Florida 
sinkhole where weird forces have mutated a bevy 
of bugs inlo a contingenl of killers . Control the 
seven types of bugs using DDT on the pesky 
pests! You'll enjoy lhese bugs in your computer! 
Graphics oriented, real-time action with great 
sound. 

16KTape or 32KDisk,..$29:9'5' $25.46 
SALE 15% OFF TIL JUNE 30 

To Order Call Toll-Free 
800-424-2738 

Coming Soon to Boston. 
Philadelphia and Pittsburgh. 

MAIL ORDERS: Send check or M.O. for total pur· 
chase price, plus $2.00 postage & handling. D.C., MD: & 
VA.: add sales tax. Charge cards : Include alf embossed in­
formation . ~ -
© 1982TheProgramStore. lnc. ~ ~ 

r-----------------------------------------r------------
1 THE PROGRAM STORE • Dept. 10-06-3 • Box 9582 • 4200 Wisconsin Ave ., N. W., washington, D. C. 20016 1 
: Item Tape/Disk/Book Price Postage $2 .00 Name I 
I Total Address I 

I
I D CHECK D VISA City State Zip :, 

D MASTERCARD Card# Exp __ _ 
Computer I 

--------------------------------- I ----------------------· 



Program 3: Color Computer Version 
100 CLS 
110 PRINT@232,"~@ @C3 SPACES>D ~ ~ 

120 PRINT@389,"PLUG IN RIGHT JOYSTI 
CK" 

130 SOUND 1,30:FOR 1=1 TO 500 
140 NEXTI 
150 CLS 
160 PRINT:PRINT"C3 SPACES>YOU ARE A 

GUIDE BEE COHHIS - " 
170 PRINT"SIONED BY THE QUEEN BEE T 

0 TAKE" 
180 PRINT"LOST BEES 

LOWER" 
SAFELY TO THE F 

190 PRINT"BED. YOU 
FOR" 

WILL GET CREDIT 

200 PRINT"ONLY ONE BEE 
EWARE" 

AT A TIME. B 

210 PRINT"THE VICIOUS VENUS BEE TRA 
PS" 

220 PRINT"WHICH BLOOM PROFUSELY ACR 
OSS" 

230 PRINT"THE FIELD." 
240 PRINT@362,"BOOD LUCK!!!" 
250 FOR 1=1 TO 300:NEXT I 
260 PRINT@451, "PRESS ~ i•liiiin: TO 

BEGIN" 
270 GOSUB 600:IF FIRE=0 THEN 270 
280 CLS:E=0 
290 K1=1104:P=1024:SC=0:S=0:D1=0:D2 

=0:R = 0:H=240:K=1503+RNDC32) 
300 REH PRINT FLOWERS 
310 FOR 1=1 TO 32:C=128+16*RND<7>+6 

:PRINT CHR$CC>;:NEXT I 
320 FOR I=l TO 32:PRINT"A";:NEXT I 
330 E=E+l:POKE K1+D1,96:REH ERASE G 

UIDE BEE 
340 H1=JOYSTKC0>:V=JOYSTK<1>:REH RE 

AD RIGHT JOYSTICK 
350 IF Hl=OH AND V=OV THEN 370 
360 SOUND 1,1 
370 IF H1=0 THEN D1=D1 - 1:GOTO 410 
380 IF H1=63 THEN D1=D1+1:GOTO 410 
390 IF V=0 THEN D1=D1-3 2:GOTO 410 
400 IF V=63 THEN D1=D1+32 
410 OH=Hl:OV=V:IF K1+D1>1535 THEN D 

1=D1-32:REH PREVENT SCREEN EXIT 
420 IF K1+D1<1088 AND S>0 THEN 680: 

430 

440 

450 

460 

470 

480 
490 
500 
510 
520 
530 
540 
550 

REH ENTER FLOWERS WITH BEE 

IF K1+D1 < 1088 THEN D1=0:SC = SC-1 
:SOUND 50,3:REH ENTER W/O BEE 
IF D2 <70 AND X<2 THEN XX=RNDC30 
4)+64:POKE Kl+XX,126:REH RANDOM 

TRAP PLACEMENT 
IFPEEKC K1+D1> = 64TH EN D2 =0:S= S+1 
:H=H - 10:E=-30:REM CATCH LOST BE 
E 
IF PEEK<K1+D1>=126 THEN 760:REM 

GUIDE BEE IS ZAPPED 
PO KE K1+D1,99:REH PRINT GUIDE B 
EE 
IF H< 130 THEN H= 240 
POKE K- D2,96:REM ERASE LOST BEE 
REM LOST BEE MOVEMENT 
X=RNDCH/5-23> 
IF X< 3 AND E >5 THEN D2 = D2+ 3 2 
IF X=3 OR X= 4 THEN D2=D2+1 
IF X=5 THEN D2=D2 - 1 
IFK - D2 < 1088 THEN D2=0:K=RNDC 3 2) 
+1503:REM BEE FINDS FLOWERS W/O 
UT GUIDE 

110 COMPUTE! June 1983 

560 IF PEE K CK - D2)=99 AND D2 >90 TH EN 
D2=0:S=S+1:H=H-10:E= -35:REM LO 

ST BEE FINDS GUIDE BEE 
570 IF PEEKCK-D2>=126 THEN 630:REM 

LOST BEE IS ZAPPED 
580 IF E >S AND S=0 THEN POKE K- D2,6 

4:REM PRINT LOST BEE 
590 GOTO 3 3 0 
600 REM JOYSTICK FIRE BUTTON ROUTIN 

E 
610 Z=PEEKC65280>:FIRE=CZ=126>0RCZ= 

254) 
620 RETURN 
630 REM LOST BEE ZAPPED 
640 D2=0:E: - 5 
650 R= R+l:IF R=50 THEN 760 
660 SOUND 50,5:K=1503+RND<32> 
670 GOTO 330 
680 REM GUIDE SUCCESSFULLY CARRIES 

LOST BEE INTO FLOWER BED 
690 SC=SC+l:E=-2 
700 FOR 1=130 TO 190 STEP 5:SOUND I 

,l:NEXT I 
710 PR I NT@72 ,'' tOJ;Bo>•1 ";SC; 
720 IF SC=l THEN PRINT" ~":GOTO 7 

40 
730 PRINT" ~" 
740 FOR I=l TO 500:NEXTl:PRINT@70," 

C24 SPACES>" 
750 S=0:D1=0:D2=0:K=1503+RNDC32>:GO 

TO 330 
760 FOR I=190 TO 110 STEP -5:SOUND 

I,l:NEXT I 
770 PRINT@68," liU:t:t• llJmll•)•• ";SC; 
780 IF SC=1 THEN PRINT" ~":GOTO 8 

10 
790 PRINT" ~" 
800 FOR I=1 TO 200:NEXT I 
810 PRINT@101,"PLAY AGAIN <~OR C>" 

; 
820 INPUT A$:IF A$="Y" THEN 280 
830 CLS:END 

" Bee Trap ," TR S-80 Color Computer version. 

COMPUTE! 
The Resource. 

© 



FREE CATALOG! 
W11h any order or send 
$ 1 (X)( relundable w tlh 
your fi rs! order! 

Over 1000 items 
for your Atari. . . 
• Mosaic • Per com 
• 8 1ode1bund • APX 
• Rok lan • Dalasoll 
• Synapse • A I 
• On·Lme • Ara ri 
• Hayes • Eoson 
• V1s1calc • Mor ' 

Make Royal Your ATAR1 Source! 
We handle Onlv Alari Compa1ible hardware and 
software ... So we know wha1 works bcs1! Send/or our 
complete rotolog, Only 11.00{Refultdal* wrthyouronfrrJ. 

INTRODUC ING . . . 

~~-

The mosr user-friendly mail mai~-tenance 
program available! Here are a few of the 
0111sra11di11J!.fea111res . .. 
• New OS that offers fewer 'crashed­

disks"-True ran'dom access-Store 500 to 
2000 names/addresses per disk . 

• Works on single or double density. 
• Automatic delete of duplicates. 
• Print a disk directory. 
• Offlc1al state abbreviations are buill-in. 
• Make back-up copies. • Merge files 
• Search files • Sort files 
• Create sub-files • P1 int lables/flle copy 

Let ''Super Mailer' ' speed your mail! 

Protective 
Dust Covers 
For ATARI 4001410 
8001810, Please specify. 

Smok•·gray Acrylic. 
Th~ \!f!ry best way to pro1ect 

your 1·atuabt• softwafl!! 

;::~- $29.95 

~our Atari® Source! 

~~:azo• 
2160 W_ 11th St. • Eugene, OR 97402 

Phone (503)683·5361 
Mastercurcl - Visu-Amtrirun Express 

Bring thousands of dollars 
worth of information home 
for only S14.95 I 

"The best reason to buy a computer. Packed 
with useful infonnation-it's an absolute 
must for computer owners everywhere." 
- Gary G. Reibsamen, Vice-President of 
NewsNet Inc. 

Your passport to the electronic 
universe-how to turn any personal com­
puter or word processor into a communica­
tion/information machine of incredible versa­
tility and power, even without a knowledge of 
programming. Here's just a sampling of what 
you get4 How to select a modem and 
communications software * How to send 
electronic letters. telexes and Mail Grams ·· * Money-saving techniques for using The 
Source, Dow Jones News/Retrieval , DIALOG, 
BRS and more * Get free software! Down­
load thousands of programs * Get privi­
leged information from $30,000 worth of 
newsletters * Get discounts of 10% to 40% 
by shopping on-line * Trouble-shooter's 
guide to problem-free communications * Hundreds of free computer bulletin boards 
(CBBS) * Access vast libraries (Library of 
Congress, N. Y. Times, magazines, and 
whole encyclopedias) * Get real-time com­
puter games and tournaments * Electronic 
banking, investment management, and then 
barter * Get toll-free numbers. valuable 
short-cut commands * Get on-line advice 
from experienced users of your equipment. 

Plus much more! In just two days you 'll 
see what this unique handbook can do for 
you-but we'll give you two weeks to decide. 
Send for your copy now; if you're not satis­
fied return it in two weeks for a full refund . 
Main Selection of The Small Computer Book Club 
Alternate Book-of-the-Month Club/Science 
Selection 
P1ease return this coupon 10 your t>ookseUm Of direct to: 
St. Martin 's Press------------
115 Fifth Avenue. New Y0<1<. N.Y. 10010 Ann ML CO 

Please send me __ copy(1es) of The Complete Hand· 
book ol Personal Computer CommumcatKNIS (a $14.95 
paperback each. Please add S1.50 per book for poslage 
and handling. My check or money order 1s enclosed 1n lhe 
amount of S-- · I may examine the book for two weeks 
and, 1f nol 100% satisfied, I can return it for a complele 
refund. 

Name·- - -----------
Address ____________ _ 

C11y·--------------
Sta1e .Zip ___ _ 

~-------------------~ 
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Memory Trainer 
Ha rvey B Hermon Associate Editor 

For 64, VIC, PETICBM, Atnri, Tl , and Apple- this 
program 111ight help you improve your 111emory skills. 
Some people, training i11 a similar fashion, hnve been 
able to quickly memorize random BO-digit numbers. 

A provocative article, entitled "Exceptional Mem­
ory," appeared recently in Alllericnn Scientist (vol. 
70, no. 6, p. 607, 1982). The authors described 
experiments in w hich a person with a normal 
memory was tra ined to reca ll a sequence of over 
80 rando1T1 digits. How? 

When most people read a random sequence 
once, they can remember only five to nine digits, 
the apparent limit of short-term memory (STM). 

One migh t ca ll thi s prodigious feat of memory 
(reca lling 80 digits) exceptio11nl, but the authors 
said that this ski ll may not be uncommon. Diligent 
practice, in one case 230 hours over 20 months, 
resulted in improvement in the ability to rapidly 
transfer in formation into lo ng term memory 
(LTM). A "normal" memory could thereby be 
transformed into an "exceptional" one. 

How easy it would be to automate the task of 
memory training by using a computer. Con­
sequen tly, after reading the article, I sat down a t 
my Commodore 8032 and wrote "Memory 
Trainer." Random digits are flashed on the screen 
at a specified rate, rather than being read to the 
subject. If the sequence is repeated correctly, the 
next sequence of digits is increased by one. When 
an error is made, the length of the sequence de­
creases by one. The subject ca n stop the experi­
ment at any point, w hereupon the maximum 
number length achieved is displayed. 

Program 1: SO-Column CBM Version 
100 REM MEMORY TRAINING PROGRAM 
110 REM PATTERNED AFTER TECHNIQUE IN: 
120 REM "EXCEPTIONAL MEMORY" BY 
130 REM K.A. ERICSSON AND 
140 REM W.G. CHASE 
150 REM AMERICAN SCIENTIST 
160 REM VOL 70, NO 6, PG 607, 1982. 
170 REM 
180 REM PROGRAM BY HARVEY B. HERMAN 
190 REM 
200 REM MAX 76 DIGITS 
210 DIM N(76) 
220 MA=O:REM MA=MAX CORRECT SCAN 
230 PRINT "{CLEAR}{REV}MEMORY TRAINING PRO 

GRAM" 
112 COMPUTE! June 1983 

240 PRINT 
250 INPUT "DIGIT RATE (SEC/ DIG) 1{03 

LEFT}";D R 
260 IF DR<.5 THEN DR=.5 
270 PRINT 
280 INPUT "INITIAL SEQUENCE LENGTH S { 03 

LEFT }";SL 
290 IF SL<2 THEN SL=2 
300 IF SL >76 THEN SL=76 
310 REM MIN DIGIT RATE .5 SEC/ DIG 
320 REM SEQ LEN - MIN 2:MAX 76 
330 PRINT:PRINT"{REV}CURRENT DIGIT SPAN{ 

OFF}";SL;"{LEFT} " 
340 REM FLASH GET SET AND DIGITS 
350 PRINT:PR INT "{REV }GET SET{OFF }";:FOR I 

=l TO 300:NEXT I 
360 PRINT "{07 LEFT}GET SET";CHR$ (7) :PRINT 

"*":PRINT "{UP}";:FOR I=l TO 1250: 
NEXT !:PRINT 

370 FOR I=l TO SL 
380 N(I)=INT(RND(l)*lO) 
390 T=TI 
400 PRINT "{UP}{REV}";N(I);" {OFF }";:FOR J= 

1 TO lOO:NEXT J 
410 PRINT "{03 LEFT}";N(I) 
420 IF TI<T+DR*60 THEN 420 
430 NEXT I 
440 PRINT "{UP} "; 
450 PRINT:PRINT "INPUT DIGITS":FL=O 
460 PRINT II 

" . I 

470 PRINT II 

":INPUT "{02 UP} * {03 
LEFT }";A$ 

480 IF LEN(A$)<>SL THEN FL=l:GOTO 540 
490 FOR I =l TO SL 
500 IF VAL(MID$(A$,I,l)) <> N(I) THEN FL=l 

:I=SL 
510 NEXT I 
520 REM FL=O - CORRECT - INCREASES SEQ L 

EN BY ONE 
530 REM FL=l - INCORRECT - DECREASES SEQ L 

EN BY ONE 
540 PRINT:IF FL=l THEN PRINT " {REV}INCORRE 

CT{OFF } - TRY A SHORTER SPAN NEXT 
":SL=SL-1 

550 IF FL=l THEN PRINT " 

560 IF FL=l THEN PRINT " 
"· I 

":PRINT "{UP}"; 
570 IF FL=l THEN FOR J=l TO SL+l:PRINT RIG 

HT$(STR$(N(J)) ,1) ;:NEXTJ:GOT0620 
580 PRINT " {REV}CORRECT{OFF } - TRY A LON 

GER SPAN NEXT ":SL=SL+l 
590 IF MA<SL-1 THEN MA=SL-1 
600 PRINT II 

610 PRINT II 

". , 

":PRINT "{UP}"; 
620 PRINT:PRINT:INPUT "AGAIN 

;N$:IF SL< l THEN SL=l 
Y{03 LEFT}" 



----THE NEW D-92 DUAL MODE MODULAR PRINTER------

WE DARE YOU TO 
COMPARE! 

But don ' t just look at the price, 
consider the features, reliabilit y 
and flexibility of the D-92 dual 
mode modular printer. 

FEATURES 
• 7x9 Font For Data Processing 

printing 
• 11 x9 Font For Crisp Clear 

Business Letters 
• 100 CPS Bidirectional Printing 
• Short Line Seeking Logic 
• 800 Character Buffer 
• Six Different Character Sizes 
• 100% Duty Cycle 
• Parallel Interface 

RELIABILITY 
All D ata Impa c t Product s 
printers are built with superior 
materials right here in the 
United States. Each unit is 
inspected, tested and burned in 
at the factory to insure superior 
quality . 

Other measures of reliability 
• 100 Million Character User­

Replaceable Printhead 
• 5 Million Character Ribbon 

Cartridge 
• Easy Access and Serviceable 

Single Circuit Board 
• Full Factory Warranty 

FLEXIBILITY 
The D-92 was built with your 
future in mind. The highly 
modular design provides 
several upgradeable options 
such as : 
• Adjustable Tractor Feed 
• Dot Addressable Graphics 
• 2K Buffer 
• X-ON / X-OFF 
• RS232 Serial Interface 
• 9600 Baud 
• Single Sheet Feeder 
• Sound Cover 
Naturally, Data Impact Products 
printers will interface with all 
popular computers whether it is 
IBM, Osborne, TRS, Apple, 
Atari , etc. 

Act now to take advantage of our special promotional discount for options 
For more information call 

-------1-800-327-1525---------

t DATA IMPACT PRODUCTS, INC. 
11111 745 ATLANTIC AVE. , BOSTON, MA 02110 TEL: 617-482-4214 
~ TELEX: 951047 DIP INC BSN 
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JQ22 (01m l{ C1u,..cho 135 00 

1•n 3 r.orl S2 'f 00 

1Q24 O m" g• -R.r" 130 00 

l l OVI 20 H .. t..o rw: .. Gu1dr 1 1500 
CBM 6• Rf'ff'rr " c"' Gu 1d" I UI 00 

EABV BUBINEBB 

SERIES-64 
f'Hy f llf' 

1 .. , 1.' f t"• " <f' 

L••11 H •1 I 

1 79 00 

SJ Q 00 

l)Q uu 
E••lo' ~t'l• PI $79 (kl 

Wo rd M• ch l" f' / N•r" ,. M•ch1n.. 123 00 

PROD RA MME~ 

BEAIEB-04 

Anrmbll"I S39 .00 

Uigo 179 0 0 

l'l lo t 17q 00 

p,. , I m 11l • to 1 1 25 00 

~'""" Ld110 1 S2 5 00 
ld l"o Mut1c ~uppoll 139 00 

ART AND MUSIC 

BERIEB-64 

125 00 

CBM64 
$399 

VIC 20 
$139 

8032 
4031. 

80'f6 fJ pg1• 4" ~ 11 

0000 

201 1 

40 40 

80>0 

8 2SO 

9000 15 M"g ~IO I 

Cf090 17 > M" t · 1101 

4012 

8023 
1300 

. 1 1039.00 

173 9 00 

Slb9 00 

l14fl 00 

1449 00 

1949 00 

s 121q oo 
11639.00 

Sl 999.00 

U lfl 00 

1389.00 

SSH 00 

1 14SCJ 00 

Sp;.: 11 M•.iu 1Cf9 00 

l R•m .add• C PIM I. tJ4K SS0.00 

S•h<on Othu 749 .00 

( •le: Rtt11h Sl59 00 

Th .. M•,...90 S209 .00 

Thi' Soh Rom SI 29.00 

J l11um CALL 

ADA lbOO C B,,.ll o P•r•I ln1•r S ll9 00 

"'°" I 0 0 COM to ~ ltolnt.:. 19Q 00 

PROFESSIONAL 

SOFTWARE 

Po • ·f'r 

l" fo PY o 

M,ul. VII lAu10 A M ..,f'I ( 4111 S 1 IQ 00 1·mr l\ddr-l.<11t...hfl •••11.M fo,..dl S 'ilf~ Mu \lc (om po • .. 1 12 S 00 Wo1d Pro 2 plu' 

.. S79.00 

.. 12 19 00 

. 'SI S9 00 

11 99.00 

1299 00 

'299 00 

1379 00 

.. S7 9 .9 5 

l R ~ · 80 Colo1 lompu1 .. 1 I Q" OU 

Q Vo ll PO'ol• I 5'11 pp l\ s ~ vu 
M•tk VIII C AI t 

MONITORS 
AMDEK 

.1 150:, 00 

ll b9 00 
S l7Q 00 

11 ,,.;1 00 

S291.,J 00 

15 H,1111u P•1,..-11 l1 •rtu r I "•lfl 'S 24 ij 5 

K'i.Ul.vil.. \l.'111,. l'<il()rf(l1 «mt l ,.rtft J\Q Q!. 

li \.\~ Bl.vlk[nwlupn(l r.ac1m l "'lll Sl4 Q5 

SANYO 
MB I 000 Cn mp11 tf'1 1 1599 00 

INC i IJO I" ~ rHf'f ~Ot TWAHL ' 

MI CRO PHO- \Vords1.11 . c .. ,lc!io 1d r. 

Mn d M•·•y•· & H1•po fl ~ 1t11 
MB I bO Add on D11u UJ4 00 

JOOG 

J OUA 

J I UG 

l l OA 

Coktt I 

Colo1 II 

Colo r II A 

Cnlo1 Ill 

S599 00 1-------------l 
$7 99 00 

BMC 

17 " u 1rC.1n " 
140 1 l l'"( o lo 1 IMld H"' I 

q I'~ 11 1 Ir Com po11tf' 

TAXAN 

RG B I i Ho ·H•• I 

KG B Ill 

11 N G rHn 

1'1AAmtH- r 

ZVM 171 

ZENITH 

l l · I lum•"• I 

l l Cokn TV 

19 .. C o lo 1 f \ l 

Pt 1. 9- Grf'f'ti 

SHARP 

U.B.I. 

p, 2 12- Gru" 

Pt J 12- Ambu 

~ .t - A.mbf' I 

1400C U Cokt r 

134q 00 

S7Q QIJ 

I JM 00 
SJlQ 00 

1294 00 

S499 00 

S I 19 UO 

S U S 00 

s qq oo 
SI 19 00 
SI Sq 00 

SI JQ 00 

S2Gl9 00 

TIMEX 

SINCLAIR 

1000 
$64.95 

l b K Mrmor.,. Mod ulf' I H 9!, 

Vu·C•lc 1 17 Q5 

( h t'ck Book M11n• p 1 S1 J 95 

T'h • 0 1g • " •H• S 14 9S 

f'hr Budqf'tf' t Il l YS 

"to! IM'" lo. O p11n" S 14 QS 

l~ •n & Mo.u ty•ll " A m o rl ilf'I 1 12 i 5 

Mond .. •lf' P1 1"'f' ' 11 09 00 

ORBVTE SOFTWARE 

C.r • ph1ct 

Homf' Bud gf'I U 

Ho m• lnvf' n lm\ 

1.-cam .. l •• 

Mf' g• Mind 

Sl 194 

Sl :19i 

1 12 qq 

S l 4 49 

S IS QQ 

1 12 Q9 

S l 2 99 

1 12 94 

S7 1f 00 

COMMERCIAL. CATA 
Mm ni Mo11 u /20 

Cf' n1 1pnd f' l :10 

t- ioggu/ 20 

Fw ggu / b4 

S2 J 00 

U J 00 

S2J .OO 

S23 00 

CREATIVE SOFTWARE 

"'"n Ul111 
IU• c li. tl nl f' 

l1 ••h r1u 1n 

tfOR! f' I 1n•11t .. 

thtmt ln"1 n101111 

Amo lo. 

M., ,.,.,, H11 n 

Ahr n Hilu 

vu .. 1mA 

°'" Ah .. ,. 

UMI 

SHARP 

132 00 

532 00 

131 00 

12 7 00 

S i l 0 0 

530 00 

140,00 

130 00 

ll b 00 

S i b 00 

PC-11500 

POCKET COMPUTER 

$169. 
PC-'1250 ... $89.00 
Cl:. 150 Prin1Pr . Plo1tPt a nd 

Co s lnt • rfau IJ n 11 . S 172 .00 

E 152 C•u Rpcord•r S62 00 

c 1M 8KR .... £,p.n..Mod. 94.00 
( 125 Pnn1n / MKTOC.as. Sl 29.00 

Wo 1d Pm 3 plu' 

\l.lo1d Pr o 4 plu' 

\,l,'0 1d P1 o 5 p lu• 

Adm1"111r•1t11 

Wo1d Pi o b4 

CARDCO 

VIC 20 & CBM 64 
l_1 g h1 p , n . -S 3 2 UO 

C•Uf'lll' in lt' r1•U . 129 ()() 

l ' • r•U .. 1 P""tf'I '"'"' ... ' " . Sb 4 00 
3~1otlJ.Pf'"' ,,.., .. ,.._ul20 Ql\tyl S32 00 

tr ~ lo1 Up.on\ ln1r11•nl 20 nfltyj 17900 

HEB 
,Sh.m11, fHU MI 

Pror .. cto t (ROMI 

Rot.or Pu k" (R O M I 

Hl:.S Wr ilf'I CHOMJ 

.. 129 00 

.. U2.00 
S2Q 00 

129 00 

129 00 

Call on our 
Large Selection of 

VIC 20 and CBM 64 
Software. such as: 

EPVX, Microapec 

end Kenaea City 

So~were. 

PANASONIC 
JR200IJ 121< Pf'n Compu1 r1 5309 00 

MONITORll 

f'R -120 17 .. H,.. Ho G""" SI S4 00 

C 1- l ftO 10- 0 ,,...1 Mod, Co lo1 S2Q9 00 

D f · DIOOO 10 .. HC B SJ.O 00 

Dl ·DIJOO ll - RG81Co-ipna_o1" 1419 00 

computer mail order west 

B00-648-3311 
IN NV. CALL (702)580-5654 

DEPT. #606,P.D. BOX 6688, STATELINE, NV 89449 
INTaRNATIONAL. OAOeAe: All \h1pmf'nl1 o ul\1dl" 1h.- Co n11n.,nt• l 'J "11"d S t•lf'\ mu\I be! p t • ·P• •d by Cf' rl •hf'd c h .. c lo. " " Iv l" d "d• l~ l m1 "11nu m S J OOJ •tllPPi"!I •nd h4nd lu.g 

•CUCATIONAL. 01•COUNTe: Add•llOft• I d11.cou11u •" • Y•• l• bl l" fr om bo1 h C4lm p u lf' • M1 1I U rd f' r loc•llmn IQ Q'l•l lh, d t_Juc •nun• l ln " 11 " 11or" 

APO & fl' P01 Add m1,.. imum I S 00 \h rp p1 ng o" • II o rdu' 

llllllllllllllllllllllllmllllllllllllllllllllllllll 



,. FRANKLIN 

Call o n FRANKLIN Co mputer.s. 

Di sk Drive~ . Softw a re a nd 

S pec:ia l Syscem O ffers! 

MICRO-SCI 
DISK DRIVES FOR 

APPLE & FRANKLIN 

A2 S2&9 00 

A 4 0 

A7U 

C 2 Con111~U• 1 

( 41 t. o"'"'''"' 

SJ4 '.1 00 
S4!t9 00 

1 79 00 

1"89 00 

RANA DISK DRIVES 

[lu r I plu • jAppt., lf 1•n l. hn l CALL 

1000 tAi.r•I S3 4 Q 00 

SYSCOM 
4BK Color Camput•r 

APPLE CO MPATIBlto 

$629 

VI SI CORP 
forApplf't 1 IBM & Franklin 

v, ...... , S1 Kq00 

V"1h lr S Hl'I 00 

v1,1plo1 s I sq no 
V>'-•l••m SHI} 00 

V1,111 •"d1P\i 11 S??'-1 00 

V1:uSch rdu~ S2.29 OU 

Ontr.1up Pl•" S 1 sq 00 

Vluc.lc !Appl• II . C liM . IHMI S 179 00 

V1ocu rp p1i<f'" for IUM "••Y 11,uv ' l1qh1 ly 

BROOERBOUNO 

App lr t'•n•c 
D•~ •d· , "'4.91< 

Siu HI•" ' 

A te•d<I' M •chtn• 

ChophhH 

~'JM"lln• 

IN F OCOM 

513 DO 

S7 7 00 

5 25 00 
534 oo 
SZ 7 00 

S17 DO 

l>udl1nr !Appl., Ai..11. IH M) S J~ 00 

"tl oU Cmu 5 19 00 

Zor lo I. II ur Ill S29 00 

MPC 

Uubdn. li. 1128K Non Voh1•n l 5b49 00 

A _XLON 

Applt / I r•nlt lm 128K R•m 

Applf'f r1•n '- hn H•m Ul , I. 

KRAFT 

CONTINENTAL 

'4 4 00 

r •• Adv•nt•g"' lApplt'/ At• ul S4 S 00 

Humf' Acc n1 (Appl•/Al• ri l 5 59 00 

l .i C i.a..MMVF~IA'fl•t (Awlf.J $71100 

l'hr lk>o tr. o l Appl.- S 14 95 

Th• Roalt ol Al• rl S l4 9S 

( '1EfHll1M) 
DISK DRIVE S FOR ATARI 

Al f!lH · ~I 

AT 88·A I 

AT 88·52 

RFD 40.S I 

KfO <lO· A I 

Rro •0-~2 

RFD 44 ·5 1 

Hf-0 44 ·S:l 

SJQ9 00 

S299 00 
SMQOO 

S54Q 00 

U 4 QOO 

\ K8Q 00 

\ f)]Q 00 

\ QQQ 00 

FLOPPY DISKS 
MAXELL 

MO l( Bo a o l 10) 

MU II !Bo• e> I 101 

ro 1 is -1 

SJ2 00 

su 00 

J 40 00 

11> 11 IK .. l>U) S50 00 

VERBATUM 

s..,.- ~~on UtJ oo 
w.- D~ DO Ub OU 

ELEPHANT 

sv.- SS SO 

s~-.s.soo 

S\-.- 05 DO 

HEAD 
01U. tt ... d C l• •l'o 

SIRIUS 

B•ndm. !Appl• I 

5 ,., Run IApp l., J 

r ••• r.11 (Appl•1 

Srouho !ApPlt't 

'in• I.• Hylll' i Appl• I 

I •\I ldd1• IA1.u 1J 

lu rmoi l lAl • lll 

U .. dlv Duc tr. !Viti 

\1 4 95 

S28 00 

S24 00 

'2• 00 

\24 00 

124 00 

S? I 00 

121 00 

S? I Ou 

INTERFACES & 

ACCESS ORI ES 

KO l11I Appl"' l• •J SI S.., IJl l 

A1'4\1 .. 1•,.,,.11 .. 11>11111 .. 1 lu1 .. 1l•u $04 00 

Al<lf1K50 11•P.i,tllf'l 1'un1<·1 C <llhW 52'1 00 

H5212-H~231 C ,. 1.1.,~ 51q Ou 

CrnUnnou P<m1u.4-t'.u.a..t L..W.... SZCJ 00 

( 4 11 no I B~ . <h limn<' , u .. ,~1. .. ,11 .. 1 °''"'"' 
t.nmmodu1• . Appl' ""J t 1•n ~ ho ltu f' r fa<• 

(. 4 Fdt. C .. b\,. ., •otl '" ' 1· ""'""..," 

H E WLETT 

PACKARD 

41CV 

$209 

HP 75 . . .. . . . . $749. 
l-I P 41 C 4Fr f' f' Mf'morvModol(\ Sl 4'1 00 

H P IOC SS<I 00 

I-IP 11( S72 00 

UP 12( .n ~ 00 

HP 15l S Q~ 00 

UP I tit SQQ 00 

F o r HP 4'1 / 4"1 CV 

HPIL Modult 599.00 

f'I PIL C• u1rt1 • o r P1 in1 • r . SlS'il.00 

C•td Rudri S144 00 

l;Ji,1,.od~d fuocl iOl'I• Modu l.. Sf:r 4 00 

T•m• Modu l.- l b4 00 

M•l hm •llC• Pa< S2b .SO 

So\11 0 00 

ATARI BOO 

4BK 

$489 

ATARI 600-'1 SK ATARI '1200-64K 

.Call for price and ava ilability on these 
two new Computers from Atari . 

16K 
32K 
48K 
64K 

5299° 
5359° 

a 1 o o .. a o,...... S4 2'9 oo 
lohom~ Krybo•rd 1-#r Al•u 400 SA'tl 00 

10 10 Progr•m n .. cordn S74 00 

1020 40 Col Pri o1 1u / Plonu 1Ztt9.00 

102S 80 Co l Pr io ln . 

830 Acou • ltC Mod r m 

850 1ru.1 L.w-• Modu l• 

CX40 Pr Jo\•• l te lt • 

CX41 8 Ho mf' M•D~"' Ku 

CX4 19 BoQl..l.up"' Ko t 

CX482 [ duu tor Ku 

$-4 b'J.OO 

SI S9 00 

11&9 00 

S. ltt 00 
... 00 

S19 S.00 

5 129 00 

CX483 P1 ogr•"'m"' KJ1_ SS4 .00 

CX488 Commun1u10 1 K i1 $229 00 

CX710 1 Eotr n • •" "-' Kit Sti9.00 

lo1111o11100 lo P rog• • mming I SI S 00 

l o~u .. 11on lo Pr~•• mm • nt II S70 00 

lo' ll•hrJ n 10 P1ng1ammlo9 Il l 170 00 

4001 An" Ungu•~ J.42 00 

11 003 Ao • mblrr Edu ot S-4 7 00 

8 12 1 Min o A• M"mb&.r • Sb'J 00 

812& Micro Sah . lb'J 00 

405 P1la1 tEdu I 

40 18 P1lo1 IUomt'I 

803& A.ta r• W111~1 

404 Wo rd Pr oc: ~no• 

~sq v1~1uk 

ATARt 

Pa<m•n 

CtnUpo'df' 

D•l•nck>r 

G•l•awi o 

M1n 1lr (omm•~d 

~'"' R• •d•"' 
.... ru ol M• " 

Ju99I..-, H oul.f' 

Mv F11>t Alph• b.-1 

Tral For""'""' 

I •moly Hudgflf'I 

l.•tl l'I O J.ron l 

l •m•lvC•'h 

Ju • rb.Ja 

Oownh1ll 

l)ull• "' 

H ulyGria1I 

Pl • vf'r P111no 

Krybo••d O •s •o 

Numbt'r 81• • 1 

F1119m.0 1• r 

APX 

14 7 t...nd !J1m ul•I01 

Hu nipr1 Pool 

ll OS 00 

172 00 

sn oo 
SI l'J oe 
Sl ~'tOO 

SJJ 00 

'3300 

Sl3.00 

SJJ 00 

snoo 
533 00 

532 00 

133 00 

CALL 

139 00 

139 00 

sn oo 
snoo 
SJJ 00 

1 29 00 

12900 

529 .00 

S2J 00 

129 .00 

S1 8 SO 

St 8 50 

S24 00 

SI S ~O 

Si l SO 

SI S.SO 

Sl 8 SO 

124 ,00 

. SI S.SO 

S UI.SO 

S i l SO 

SI S SO 

S Jlll~ 

Si l SO 

ON-LINE CBS 
J •wb1 .. ak1 

~hpur n 

S27 00 K·t• t y ~hofl<I t lu1 

s:n oo I(. ,.,.., K 1111~ ... 

Wua1 d .. nJ P11 n4"tti. 

"" l'lt f'• I S lf'P 
MtU.K1nA.l.I H 01d 

Muul>~u ., a 

f r09gr1 

SZIJ 00 K·r• I Y Anlu • 

SJ 4 00 K-ru.., f'<!ll H>I 

(100 I ., . tHO Mt 

S72 00 

Sl l 00 

'3 1 00 

Slb 00 

EPV)( 

" "' "' · C tu,. bl• & l homp 

l rypr o l 1h• I lodr .-d 

""°""' <>N· UNL l-'1odun~ "" ' "' . 1...,, " "'"'I.Ab!. t ., • .,., nl H• 

lia r AppW •nd IBM • II lor 1nlor m• 1to 11 U•l f'\lo""' & Hyo 

SVNAPBE lo11• uon U1100 

Fi~ M•-gn BOO plu' 

(h..- "4-n lNO MI 

Ptc'ru< P•r•o01•CRO Mt 

( la •m Jwmp•t !NO MI 

~h"'" tRO MI 

!>h•rnu, IHO MJ 

l"fn 1f'nnr( HO MI 

Uodg• R•Hr tC/ 01 

N•ut1lu \ IC/ Oi 

Sh.tdow Wo 1ld tC/ 0 1 

Su .... IYOI CC/DI 

50'J 00 

S-34 00 

SJ -4 00 

Sl4 00 

SJ• 00 
U4 00 

Sl4 00 

Slb 00 

1 2b 00 

_12ti ,OO 

S2b 00 

Orf' lb, IC/D I S'lti 00 

N• no""'nc " 1 (l l lJ I S2ti 00 

l'h•mh·., Cui~ tC/ Ul S2b 00 

I n n Apoc-o lVP"" IC/ DI S2b 00 

l' • gf'b 51 900 

"",.... "'t>'~r 530 00 

o ... 1- M•rw!lf'• s z.. oo 
OATABOFT 

P.u1f.r -~I H 1ghw<1V 125 00 

C•oyo" Cl1m b• r .. 525 00 

l u m b4f' e~, u s 00 

Sh11u11ns Arud.. i 2!. 00 

Clown' •nd 8.lkJ.i>o, S 2~ 00 

G1aph1.- M. ,1t1 S30 00 
G1• ph >< G t'Of'l•IOI s 1 3 00 

M1<1 0 l'.it inlt r S2S 0-0 

fr atW•u1d .. S7 ~ 00 

~•II W11•1d S6 4 00 

811.hop' ' Squ•rf' 1 2S 00 

S,. od • of l. !fVPI S 2!. 00 

Moon Shu11 1f' S1 ~ 00 

Zu • o o s2 q 00 

ALIEN 

A1_. 11 Vooct' Ben 

Appk Vote • Bo-

MEMOAV 

Aa \on JZK R•"' 

A.t.lo.., 41KK•'" 

Adon IZI K R.am 

l flfu JtK Bo.id 

httf'C 41K Bot.id 

Sll 9 00 

Sl4CJ 00 

SH OO 

SI J9 00 

Sl9f.I 00 

. 1H.OO 

... 00 

l flft'C ~K 0.0.rd 1400 .,.._1y 1 -- . $149.00 

WICD 

"""'"' r ••OOll• Hf'd B•U 

A,.l.Tr~•b.JI 

A1&0MC lucUl&ll 

Appk"6.t.p1 <1 

S2• .i>s 

S2f:r 95 

SS9.00 

SSS 00 

Jl 6 00 

K1n9 All hur·, t-t .. 11 

H or io.-- ·, Juwr , 

H•" u" "" 'Hog•' 

fh n>e hf'I 

!'.! A l W.ia11 1u1 

1 rmpl• ,, f Ap~h•• 

• 1pp• • H• •c tt• ' •ti Asn h•• 

SPINNAKER 

!)noopr r l r t)t)p~ • 1 

~n(>Opf' t rr oop, • 2 

l- •• f' M ... .. , 

~1mv M•c h1n • 

O••• • llr• ••ll"'fl 

H"'-'m• " •nd H1ddl•\ 

K""d•• ( otnp 

RO KLAN 

Wu•rd of W• 1 IR(IM I 

llt'luu ln11•ck1 l RO MI 

Goil iRO M) 

FIRST STAR 

A~l ro ( h • t. • 

BIG S 

GAMEST AR 

8<11• 8 u9910 

l- 001tMll 

BUOGECO. 

LJ. K . 

Lf' ll rr Pf' 1f,.<1 40J80l. u l Q,. ~ 

i... 11 .. 1 r .. 1lu 1 40 Col Rom 

l.it llf' t p., rJ .. .-1 80 Co l Mnm 

U••• Pf'r lf r l 40180 Col u,,\ 
M.ia 1IM•r p 

CAU FO R APPL£/ LJ K PROOIJ CTS 

B1T3 

80 Lui C•1 d lot A1.m 1100 

We also stock software by: 
Adventure International . 
Eduware. C reative Soft· 
ware. Dorsett Educational. 
IDS! , Romox and Artworx. 
Call for detail s and prices. 

computer mail order east 

B00-233-8950 
IN PA. CALL (7'17)312!7-95?5 

DEPT 11606,477 E. Th i rd St. Willi .. maport, PA '1770'1 
N(J '""· oo df'po,;,.. 11 onC O .U. o rd• r" P1t·11•1do1d<! r• rr c tlYf' h t • 'hippi ng ... i1 h1n tlw IJ PS Col'lhnn1t•I U niudSl•ln O..h\ltty ZOfl<I' . wllhnow.ia11io9 Pf'Uod kn Cf'fl 1f1 td dwd•• or moril"y o rdt' rl Add 

J~ tmooomum $ 3 001 Ui1pp1119 • od h• odl10g 011 <1111 C. 0 D. n1dro L1'9• • 'h1pmt'nl• m •y lfqUll<I' •dd111on•I r h•rgo NV and PA lf'"• •df'f'll• • dd ..,,.1.,, I••- All 1lt'm to •Ubtf'CI 10 ""'"il•b1h1y ill'ld p r lc• 



630 IF SL>76 THEN SL=76 
640 IF LEFT$(N$,l ) ="Y" THEN PRINT"(HOME}(O 

5 DOWN}";:GOTO 330 
650 PRINT:PRINT "HOPE YOU IMPROVED YOUR DI 

GIT SPAN":PRINT 
660 PRINT "(REV}HIGHEST CORRECT DIGIT SPAN 

(OFF}";MA;"(UP}" 

Program 2: 
40-Column PET/CBM And 64 Version 

Substitute the following lines in Program 1 to run on a 
40-colu11111 PET/CBM or the Co111111odore 64. 

470 PRINT " 
":INPUT "(03 UP} *{03 

LEFT}";A$ 
560 IF FL=l THEN PRINT " 

UP}"; 
610 PRINT II 

":PRINT "(02 

":PRINT "{02 UP}"; 

Program 3: VIC Version 
Substitute the following lines in Program 1 to run 
Me11101·y Trainer on the VJC-20. 
40 GOTO 100 
50 POKE 3 68 78,8:POKE 36875,225:FOR I=l TO 

30:NEXT I:POKE 36875 ,0:RETURN 
230 PRINT "{CLEAR } {REV}MEMORY TRAINER" 

250 INPUT "DIG RATE(SEC / DI G) 1(03 LEFT }"; 
DR 

270 REM DELETE THIS LINE FROM PROGRAM 1 
280 INPUT "INIT SEQ LENGTH 5{03 LEFT }";SL 

360 PRINT " (0 7 LEFT }GET SET":GOSUB 50:PRIN 
T "*":PRINT " {UP} ";:FOR I=l TO 12 
50: NEXT I: PRINT 

470 PRINT II 

":I NPUT " {04 UP } *{03 
LEFT}";A$ 

540 PRINT: IF FL=l THEN PRINT " (RE V} INCORRE 
CT(OFF}-TRY LESS":SL=SL- 1 

560 IF FL=l THEN PRINT " 
":PRINT "(04 

UP } II; 
580 PRINT "{REV )CORRECT {OFF }-TRY MORE ":S 

L=SL +l 
610 PRINT II 

":PRI NT " {04 UP }"; 
640 IF LEFT$ (N$, 1) ="Y" THEN PR INT" {HOME} { 0 

4 DOWN }";:GOTO 330 
650 PRINT" {CLEAR}(DOWN}" : PRINT "HOPE YOU I 

MPROVED YOURDIGIT SPAN!": PRINT 

Program 4: Atari Version 

200 REM MAX 95 DIGITS 
210 DIM N<95),A$<95),N$C 3 > 
220 MA=0:REM MA=MAX CORRECT SPAN 
230 GRAPHICS 0:PRINT "{8 SPACES}l:f3:I!: 
~ llmu:!lll!I? l::oJ:lolf1:1:1;j": PR I NT 

240 PRINT "DIGIT RATE CSEC/DIG> 1 
{2 LEFTl";:INPUT DR 

250 IF DR <0.5 THEN DR =0.5 
260 PRINT 
280 PRINT "INITIAL SEQUENCE LENGTH 

5{2 LEFT}";:INPUT SL 
290 IF SL < 2 THEN SL= 2 
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300 IF SL >95 THEN SL=95 
310 REM MIN DIGIT RATE .5 SEC/DIG 
320 REM SEQ LEN - MIN 2:MAX 95 
330 PR I NT : PR I NT "11!11:1,gi!:IU lo>lll"!iilil ~ 

";SL 
340 REM FLASH GET SET AND DIGITS 
350 POKE 752, 1:PRINT :PRINT "[!i3j ~ 

";:FOR I=1 TO 300:NEXT I 
3 60 PRINT "{7 LEFT}GET SET" ; CHR$(253 

>:PRINT "*":PRINT "{UP>";:FOR I= 
1 TO 500:NEXT !:PRINT 

370 FOR 1=1 TO SL 
380 NCI>=INTCRNDC1>*10) 
3 90 PO KE 20,0:POKE 19,0 
400 PRINT "CUP}";CHR$CNCI>+176l;:FOR 

J=l TD 100:NEXT J 
410 PRINT "{LEFT}";NCIJ 
420 IF CPEEKC19>*256+PEE KC20 J)/60 < DR 

THEN 420 
4 30 NEXT I 
44~1 PRINT "CUP } "; 
450 PRINT :PRINT "INPUT DIGITS":FL=0 
460 PRINT "{96 SPACES>" 
470 POKE 752 ,0 :PRINT "{3 UP } * 

{2 LEFT}";:INPUT A$ 
480 IF LENCA$) ()SL THEN FL = l:GOTO 54 

0 
490 FOR 1 = 1 TD SL 
500 IF VAL< A$ (I, I> >< >NC I> THEN FL= 1: 

I=SL 
510 NEXT I 
520 REM FL=0 - CORRECT - INCREASES S 

EQ LEN BY ONE 
5 3 0 REM FL=l - INCORRECT - DECREASES 

SEQ LEN BY ONE 
540 PRINT :IF FL=l THEN POSITION 2,1 

4: ? "llij:Co:t1l:l:HC!i1 - TRY A SHORTER S 
PAN NEXT " :SL=SL - 1 

550 I F FL=l THEN PRINT " { 80 SPACES}"; 
560 IF FL = l THEN PRINT "{2 0 SPACES}": 

PRINT "{ 3 UP}"; 

- 570 IF FL=l THEN FOR J=l TO SL+l:PRI 
NT N<J>;:NEXT J:GOTO 620 

580 POSITION 2, 14:? "Clll•l:rn:C:•Jn - TRY A 
LONGER SPAN NEXTC3 SPACES}":SL= 

SL+l 
- 590 IF MA <SL -1 THEN MA=SL-1 

600 PRINT "{ 3 8 SPACES}"; 
610 PRINT "{56 SPACES}" 
620 POSITION 2,18:? "AGAIN 

{ 3 SPACES>YC2 LEFT}";:INPUT N$:I 
F SL < l THEN SL=l 

630 IF SL >95 THEN SL=95 
640 IF N$C1,1l="Y" THEN POSITION 2,5 

:GOTO 330 
650 PRINT "{UP}HOPE YOU IMPROV E D YOU 

R DIGIT SPAN'" 
660 PR I NT : PR I NT "l:ni1:1~"1u t!l•l:l:l:C:!i1 ~ 
~ ~ ";MA 

Program 5: Apple Version 

200 REM MAX 76 DIGITS 
210 DIM N (76> 
220 MA = 0: REM MA=MAX CORRECT SPAN 
230 TEXT : HOME : INVERSE : PRINT "MEM 

ORY TRAINING PROGRAM": NORMAL 
240 PRINT 
250 INPUT "DIGIT RATE ( 1-10> ? "; DR 
260 IF DR < 1 OR DR > 10 THEN 230 
270 PRINT 
280 INPUT "INITIAL SEQUENCE LENGTH ? " 

;SL 



-
Deluxe 

COMSTAR FIT 
PRINTER - $299.00 

The Comstar is an excellent add it ion lo any 
mlcro·computer system. (Interfaces are 
ava ilable for Apple , VIC·20. Commodore-64. 
Pet , Atari 400 and 800, and Hewlell Packard) Al 
only $299. the Comstar g ives you print quality 
and features found only on printers costing 
tw ice as much. Compare these features. 

• Bl-DIRECTIONAL PRINTING with a LOGIC 
SEEKING CARRIAGE CONTROL for higher 
through·put In actual lex l pr int in g. 80 
characters per second. 

• PRINTING VERSATILITY: standard 96 ASCII 
character set plus block graphics and Interna­
tional scripts . An EPROM character generator 
Includes up to 224 characte rs. 

• INTERFACE FLEXIBILITY: Centronlcs la 
standard. Options Include EIA RS232C, 20mA 
Current Loop. (Add $20.00 for RS232) 

• LONG LIFE PRINT HE.AD: 100 million 
character life expectancy. 

• THREE SELECTABLE CHARACTER 
PITCHES: • 10. 12 or 16.5 char..cters per Inch. 
132 columns maximum. Doubl&-widlh font also 
Is standard for each character pitch. 

• THREE SELECTABLE LINE SPACINGS: 6, 8 
or 12 llnes per Inch. 

• PROGRAMMABLE LINE FEED: program· 
rnable length from 11144 to 255/ 144 Inches. 

COM-STAR FfT 

• VERTICAL FORMAT CONTROL: program­
mable form lengll'i up 10 127 li nes, useful for 
short or over-s ized preprinted forms . 

• FRICTION AND TRACTOR FEED: will accept 
single shee t paper. 

• 224TOTALCHARACTERS 

• USES STANDARD SIZE PAPER 

If you wan I more try -
Premium Quality 

COMSTAR FIT SUPER-10" 
PRINTER - $389.00 

More Features Than MX-80 
For $250 Less 

For S389.00 you get all of the features of the 
Comstar plus 10" carriage , 100 cps, 9 x 9 dot 
matrix with double strike capability for 18 x 18 
dotmatrlx . High resolution b it Image (120 x 144 
dot matrix), undorllnlng , backspac ing, 2.3K 
buffer, left and rig ht marg in settings, true 
lower descenders, with super and subscripts, 
and prints standard, Italic, Block Graphics. 
special characters , plus 2K of user def inable 
characters. For the ultimate In price per· 
forrnance the Comstar FIT Super 10" leads the 
pack I 

80 COLUMN PRINTER $199 
Super s1len1 operation. 60 CPS. pnnts Hi· 
reso luti on graphics and block graphics. ex­
panded character se t. excep1 1onally clear 
charac ters. fantastic pr int quality. uses inex­
pens ive thermal roll paper ! 

Double 
Immediate Replacement 

Warranty 
We have doubled the normal 90 day warran ty 
10 180 days . There fore ii you r printer fail s 
w1lh1n .. 180 days" lrom the dale o l purchase 
you simply send your printer lo us via Uni ted 
Parcel Service. prepa id. We wi ll IMMEDIATELY 
send you a replacemen t printer al no charge 
via Un1led Parcel Serv ice . prepa id. Th is warran · 
l y. once again. proves 1hal WE LOVE OUR 
CUSTOMERS ! 

15 DAY FREE TRIAL 
OTHER OPTIONS 

Extra Ribbons . . . . . . ..... .. ... . . . ... S 5.95 
Roll Paper Holder . .. .... . •.... •. . .. .. . 32.95 
Roll Paper . . . . . . . . . . . . . . . • . . . . . . . 4.95 
5000 Labels . . . . .... . ......... . . . .. . .. 19.95 
1100 Sheets Fan Fold Paper ....... . ..... 13.95 

Add $20.00 shipp ing, handling and insurance. 
Illinois res idents please add 6% tax . Add 
$40.00 for CANADA, PUERTO RICO. HAWAII . 
ALASKA orders. WE DO NOT EXPORT TO 
OTHER COUNTRIES. Enc lose cashiers check . 
money order or personal check. Allow 14 days 
for de livery , 2 to 7 days for phone orders, 1 
day express mai l available!! Canada orders 
must be In U.S. dollars. 

PROTECTO 
ENTERPRIZES IFACTOAY-OIAECT) 

BOX 550, BARRINGTON, ILLINOIS &0010 
Phone 3121382·5244 to 0<der 

COMSTAA FIT 

ABCDEFGHIJKLMNDPQRSTUVWXVZ~bcd~~gh~~k 
1mn ~P ·Qr~t~~~XYZ 1234567890 
ABCDEFGHIJKLMNOPQRSTUVWXYZ abcdef9hijklmnoPqrstuvwxYz1~34567890 

SUPEA·10" ABCDEFGHXJKLMNOPQRBTUVWXV Z 
ABCOEFGHIJKU1NOPQRSTUVWXVZ 1234~67S90 
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29121 
3121121 
32121 
33121 

340 
35121 

36121 

370 
38121 
40121 

41121 

42121 
430 
450 

46121 

IF SL < 2 THEN SL = 2 
IF SL > 76 THEN SL = 76 
REM SEQ LEN - MIN 2:MAX 76 
PRINT : INVERSE : PRINT "CURRENT D 
IGIT SPAN";: NORMAL : PRINT " ";SL 
REM FLASH GET SET AND DIGITS 
PRINT: FLASH: PRINT "GET SET";: FOR 
I = 1 TO 3121121: NEXT I: NORMAL : HTAB 
1: PRINT "GET SET"; 
PRINT CHR$ (7): PRINT"*";: FOR I 

= 1 TO 1250: NEXT I 
FOR I = 1 TO SL 

N < I > = I NT < RND < 1 > * 10 > 
HTAB 1: INVERSE: PRINT N<Il;: FOR 
J = 1 TO 11210: NEXT J: NORMAL 
HTAB 1: PRINT N<I>;: IF I= SL THEN 

HTAB 1: PRINT " "; 
FOR K = 1 TO DR * 100: NEXT K 
NEXT I 
PRINT PRINT PRINT "INPUT DIGIT 
S":FL 0 
PRINT " 

130 MA=0 
140 CALL CLEAR 
150 CALL SCREEN<12) 
16111 FOR I=5 TO 8 
170 CALL COLOR<I,14,16> 
18111 NEXT I 
19111 PRINT "{6 SPACES}MEMORY TRAINER 

2111111 FOR 1=1 TO 3 
210 PRINT 
220 NEXT I 
230 INPUT "DIGIT RATE <1-1111> ? ":DR 
240 IF DR<l OR DR >10 THEN 140 
250 PRINT 
260 INPUT "INITIAL SEQUENCE LENGTH 

? ":SL 
270 IF SL < 2 THEN SL=2 
280 IF SL >90 THEN SL=90 
290 PRINT 
300 PRINT 
310 PRINT 
320 PRINT "CURRENT DIGIT SPAN "LSTR 

"; $CSL> 
47121 PRINT " 330 PR I NT 

": VTAB 13: PRINT "*";: HTAB 340 PRINT 

480 

490 
500 

510 
520 

530 

540 

55121 

1: INPUT "";A$ 
IF LEN <A$l < > SL THEN FL = 1: GOTO 
540 
FOR I = 1 TO SL 
IF VAL ( MID$ <A$, I, 1)) < > N <I> 

THEN FL= l:I =SL 
NEXT I 
REM FL=0 - CORRECT - INCREASES SE 
Q LEN BY ONE 
REM FL=l - INCORRECT - DECREASES 
SEQ LEN BY ONE 
IF FL = 1 THEN INVERSE : VTAB 15: 

PRINT "INCORRECT";: NORMAL : PRINT 
" - TRY A SHORTER SPAN NEXT ":SL = 
SL - 1 
IF FL 1 THEN PRINT " 

"· ' 56121 IF FL 1 THEN PRINT " 
": VTAB 1 

6 
570 IF FL = 1 THEN FOR J = 1 TO SL + 

11 PRINT RIGHT$ < STR$ <N<J>>,ll; 
: NEXT J: GOTO 620 

58121 VTAB 15: INVERSE : PRINT "CORRECT " 
JI NORMAL 1 PRINT " - TRY A LONGER 

SPAN NEXT ":SL = SL + 1 
590 IF MA < SL - 1 THEN MA = SL - 1 
60121 PRINT " 

"· ' 61121 PRINT " 
": VTAB 18 

620 HTAB 1: VTAB 19: INPUT "AGAIN <Y 0 
R N> ? ";N$: VTAB 19: HTAB 18: PRINT 

": IF SL < 1 THEN SL = 1 
630 IF SL > 76 THEN SL = 76 
640 IF LEFT$ <N$,1l = "Y" THEN VTAB 

6: GOTO 330 
650 PRINT : HTAB 7: PRINT "HOPE YOU IM 

PROVED YOUR SPAN ! ": PRINT 
660 HTAB 7: INVERSE : PRINT "HIGHEST C 

ORRECT DIGIT SPAN";: NORMAL : PRINT 
" " ; MA: VT AB 23 

Program 6: Tl-99/4A Version 

100 RANDOMIZE 
110 REM MAX 90 DIBITS 
120 DIM N<90> 
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350 
360 
370 
380 
390 
400 
410 

IF HS <> "Y" 
FDR I=1 TO 
PRINT 
NEXT I 
PRINT "get 
PRINT U *II 
FOR 1 = 9 TO 

THEN 390 
6 

set" 

11 
420 CALL COLORCI,10,·7) 
430 NEXT I 
440 FDR I=l TO 200 
450 NEXT I 
460 FDR I=9 TO 11 
470 CALL COLOR<I,2,1> 
480 NEXT I 
490 CALL SOUND(150,300,10l 
500 FOR I=1 TO 200 
510 NEXT I 
520 FOR I=1 TO SL 
530 N<I>=INTCRND*10l 

540 CALL HCHAR<23, 3 ,N<I>+48l 
550 FOR J=l TO DR*20 
560 NEXT J 
570 CALL HCHAR<23,3 , 32) 
580 FOR K=l TO 10 
590 NEXT K 
600 NEXT I 
610 CALL HCHAR<23,3, 3 2> 
620 FL=0 
630 PRINT 
640 PRINT 
650 IF HS <> "Y" THEN 690 
660 FOR 1= 1 TO 4 
670 PRINT 
680 NEXT I 
690 PRINT "INPUT DIGITS" 
700 INPUT "*":A$ 
710 PRINT 
720 PRINT 
730 FOR I=l TO 200 
740 NEXT I 
750 IF LEN<ASJ=SL THEN 780 
760 FL=1 
770 GOTO 850 
780 FOR I=l TO SL 
790 IF VAL<SEG$(A$,I,lll=N<I>THEN 8 

20 
800 I=SL 
810 FL=l 



TURN YOUR 
COMPUTER INTO A 

FULL-BLOODED WORD 

t(~ 
~~ 

© 1983 Quick Brown Fox 

PROCESSOR. 

VIC 20 '" and Commodore 64 '" users, 
something very clever is lying in wait for 
you. It's called Quick Brown Fox'." 

Quite simply, Quick Brown Fox is the 
quickest, easiest to learn, user-friendliest­

and most versatile - word processing 
software running. 

Take a look at some of these crafty features. You 
get full editing, even on standard displays. (The Fox supports most 

80-column boards too. ) You get automatic reformatting of edited 
text, not the tedious paragraph-by-paragraph runaround. There's more. 
You get single-key operation, text moving, boilerplating, tab and 

margin settings, right justification, proportional spacing. You get in-
telligent software that uses less computer memory. (That's how come 
it even works with an off-the-shelf VIC 20.) You also get compatibility 
with a wide range of printers - plus plenty more. 

And you get it all for only $65. Doesn't that make you want to trot 
through your texts with a Quick Brown Fox? 

QUICKBROWNFOX'M 
Call or write for more details: 

548 Broadway, NewYork, NY 10012 (2 12) 9 25-8290 
Dealer Inquiries lnvired 



820 NEXT I 
830 REM FL=0 -CORRECT - INCREASE SEQ 

LEN BY ONE 
REM FL=l -INCORRECT­
CALL CLEAR 
IF FL=0 THEN 980 

840 
850 
860 
870 PRINT "INCORRECT - TRY A SHORTER 

SPAN" 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 

PRINT 
SL=SL-1 
PRINT "YOUR RESPONSE=";AS 
HS= 11 

II 

FOR I=l TO SL+1 
HS=HS&STRS<N<I>> 
NEXT I 
PRINT 
PRINT "ACTUAL SEQUENCE=";H$ 
GOTO 1020 
PRINT CORRECT-TRY A LONGER 
AN" 

990 SL=SL+l 
1000 IF MA>=SL-1 THEN 1020 
1010 MA=SL-1 
1020 FOR I=l TD 10 
1030 PRINT 

NEXT I 

SP 

1040 
1050 PRINT "C6 SPACES >AGAIN <Y QR N 

) ? 
1060 
1070 
1080 
1090 
1100 
1110 
1120 

CALL KEY<0,F,STATUS> 
IF STATUS=0 THEN 1060 
HS=CHR$<F> 
CALL CLEAR 
IF H$="N" THEN 11 2 0 
GOTO 320 
PRINT "HOPE YOU IMPROVED YOUR 
SPAN!" 

11 3 0 FDR I=l TD 10 
1140 PRINT 
1150 
1160 
11 70 
1180 

NEXT I 
FDR I=3 TD 4 
CALL COLOR<I,13,12> 
NEXT I 

1190 PRINT "-HIGHEST CORRECT DIGIT 
SPAN - " 

1200 
1210 
1220 
1230 
1240 

PRINT 
PRINT 
PRINT "C11 
FDR I=l TD 
NEXT I 

SPACES} <";MA;")" 
500 

"M.c111on1 Trni11er "A tn ri vers io11 . (Other versions si111ilnr.) - ' <a 
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MACHINE 
IANGUAGE 
UTILITIES 

for ATARI 400/800/1200. 

vil Vervan 

~
t . _ uttltty programs 

require no soft ware 
modifications and a re 

a mu st for all serious ATARI BASIC 
progrJmmcrs. 

CASOUP 1.0 & 2.0 To copy mos t 
BOOT tJpcs and cassette data file~ . 
1.0 is a file copier. 2.0 is J ~cctor 
copier. Cassette only $24.95 

CASOIS To transfer most BOOT 
tapes and cassette data files to disk. 
Disk only 524 .95 

FULMAP BASIC Utility Package. 
VMAP-vari.lblc cross-reference. 
CM AP-constant cross- reference 
(includes indirect add ress 
references), LMAP-linc number 
cross-reference, FMAP-all of the 
above. Will lis t "un lis table" 
programs. Also works with 
Ed itor/Assembler cartridge to allow 
ed it ing of s tring packed machine 
language subroutines. All outputs 
may be dumped lo printer. C<isscu e 
or Disk SJ9.95 

OISASM Tod isasscmblc machine 
language programs. \>\'o rks wi th or 
wi thoul Editor Assembler 

cartndgc. May be used to up or 
down load s ingle boot files. All 
outpu t can be dumped to printer. 
Cassette or Disk 524 .95 

OISOUP For disk sector 
infom1at ion copyi ng. Mar specify 
s ingle sector, range of sectors. or ;111 . 
Co pies may be made without read 
vMify. Dis~ $24.95 

IJG products a rc available 011 
computer s tores , B. Dalton 
Booksellers and independent 
de,ilers around the world . If !JC 
products arc not available from your 
local dealer. order direct. Include 
54 .00 for shipping Jnd handling per 
item Foreign resid ents add SI 1.00 
plus purchase price per item. U.S. 
fonds only please. 

IJC. Inc I 53 W. 11th Street 
Upl.rnd. Californ ia 91786 
Phone: 7J.I 946-5805 

If it's from~ 
IT'S JUST GREAT! 

l.em'n to program the ATARI ,. 
in 6502 Machine Language & BASIC. 

Three new ATARI books !or lhe 
serious programmer and beginner, are 
now dislribuled by IJG . for use wilh 
!he ATARI 400 and 800 microcompu1er 
syslems . 

ATARI BASIC, Lea ly Using. 
his is an aclion book. You prog ram 
llh ii more 1han you read It. You u 

il. you discover with it, you crea e it. 
Learn ATARI B SIC easily lhrough the 
hort programs provided. A gieat 

s urce of work problems for eacher 
o 1uden1 73 pa~s . I SN 
3-92-1 - - $5.95. 

Games For ATARI. Provides 
ideas on how to c ate your own 
compuler games. Contains primarily 
BASIC examples but , for very 
advanced programmers , a machine 
language example is included a1 Ihe 
end ol the book. 115 pages . ISBN 
3-91'1682-84-3 $7 .95. 

How hi f'nlgram Your ATARI In l502 
Macblne language_ To teach the 

novice compuler user machine 
lan guage. lhe use of an as emb!er, 
and how to call sub routines from the 
BASIC ln1erpre1er. 106 pages. ISBN 
3-92 1682-97·5 S9 .95. 

IJG products are ava~able at 
compu1er stores, B. Dallon 
Booksellers and lndependent~ealers 
around the world. 

II IJG produm are not available 
from your local dealer. order direc1. 
Include 54 .00 lor shipping and 
l!andling per item Foreign residents 
add 51 1.00 plus purchase price per 
item U.S. funds only please . 

IJG . Inc. 1953 W. 11th Slreel 
Upland, California 91786 
Phone: 714/946-5805 

If it's from~ 
IT'S JUSTGRfAT! 



Will This Happen 
to You? 
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-After reading this issue of Compute, you are now ful ly aware of the 
many outstanding printers on the market today. But what you might 
not be aware of is the printer that you like best might not be compatible 
with your computer and software. At The Printer Store. we specialize 
in printers so our experienced professional staff can help you choose 
the right printer for personal and busi ness needs. When you buy a 
printer from us you can be assured that not on ly wil l you receive a 
great LOW price. but also: 

• FULL FACTORY AUTHORIZED SERVICE 

• FREE TECHNICAL CONSULTATION 

• FULL AFTER SALE SUPPORT 

DOT MATRIX PRINTERS 

EPSON SERIES 
FX 80 .... . .... . .. . ...... $CALL 
MX 100 . ... . .. ..... .... . $CALL 

OKIOATA SERIES 
82 A ... . ..... . .. . ... .. .. . . $380 
83A . . ........... .. .. ... .. $685 
92A ..... . . . . .. .... . ... . $CALL 
93A . . . .. .. . ........ . . . . $CALL 
84 (parallel) . .. . ......... S CALL 

C. ITOH SERIES 
8510 Prowriter ... . ........ $395 
Prowriter II . . . . . . .. .. . . . S CALL 

IOS SERIES 
Microprism 480 . . . . . . . . . S CALL 
Prism 80 ... . ... . . . . ..... S CALL 
Prism 132 ... . .. .... .. ... S CALL 

GEMINI SERIES 
Gemini 10 . . ...... . ... . . . . . S339 
Gemini 15 . .. ........... . S CALL 

NEC 8023 . . . . . . . . . . .. .. . . . . . S CALL 
Toshiba P 1350 . .... . ...... . .. . $1 750 

LETTER QUALITY PRINTERS 

BROTHER SERIES 
HR-1 (par.allel) .... . . . . . ... $815 
HR-1 (serial) . .. ...... . .. $ CALL 

COMREX SERIES 
CR-1 (par.allel) .. . . . . .. . . S CALL 
HR-1 (serial) .. . ... . ..... $CALL 

Transtar 130 . .... .... . . ......... S7B5 

C. ITOH SERIES 
F-10 40 CPS .... . .. ... . .. S CALL 
F-10 55 CPS 

Daisywriter .... ......... . ..... S CALL 

NEC SERIES 
3510 . . . ............. ..... $1575 
3530 . . . ... . . . .... .. . .. . . . S1850 
3550 .. . .. . . .... . . . . . .. . . S CALL 
7710 ...... .. . . ........... $2425 
7720 . ... . . .... .. .... ... . . $2900 
7730 ............. .. . .. .. . $2400 

SCM·TPI .. .. ...... . .. . .. . . ... . . S5B5 

We carry a full line of Cables and Accessories 

Call (213) 4 70-1888 and ask us about .. 
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comrex 
CR 1 d Subscript 

- r~ . 
• 16 CPS - Bi~direCti~~:~~:~~~ints up to 6 copies 

Se\ectflC type · 
• 1BM rd processing \\ 
• \deal 1or WO $ ca 

rnrel(. CR-1 Ust 1100 
~~ra\lel . . . . . . . . . . . . Ust 1200 $ Ca\\ 
serial . ... . ... . 

... . . 

INTERFACE EQUIPMENT 
Apple Dumplings .......... $145 
Grappler Plus ......... ... . Sl 65 
CCS Apple Seri al Interlace 

& Cable .. .. . . . ... ..... . Sl 50 
Complete stock of 

Epson Accessories ... . S CALL 
Custom Printer Cables for 

Apple, Atari , IBM, 
.TRS-80 (all models) . . . S CALL 

Prin ter stands: large ...... . . S95 
Printer stands: small . ... .. . S25 
Printer ribbons . . . . . . . ... $CALL 
Hayes Micromodem II .. . $ CALL 

1 LOW PRICES 
2 FREE INTERFACING BOOKLET 
3 FREE TECHNICAL SUPPORT 
4 FULL SERVICE OPTION 

PHONE REBATE We are so con fiden t of our LOW PRICES and SUPPORT that we I HO.W TO ORDER: Our phone lines are open from 8a.m 10 6 p.m PST. Monday· 

THE 
are going to ask you to make the initial investment by call ing Friday We accept VISA. MASTERCHARGE lat no extra charge). personal 

I t h b · f . checks take two weeks to clear. coo·s accepted. Same-day shipment on 

P 
• t us. n re urn. w en you uy your printer rom us. we will rebate orders placed before 1 pm. Manufacturers warranty applicable on all equip-r I n er the cost of your call and deduct II from your invoice. ment. Prices sub1ect to change. 

-------STORE - 2357 Westwood Blvd., West Los Angeles, CA 90064 , The PrinierSore 1983 



MusicMaster ) 

\I c I I 

For The 
Commodore 64 

I i . u 
() 

Chns Metcalf and More Sugiyama 

/~ 
/ . 

This excelle11t program simulates a real time, 
f11 ll-fu net io11, synthesizer co11 t rol pa 11e/ for 1 
Commodore 64 sound a11d music. Your 
keyboard becomes the connection between 
you and the sounds you hear. The scree11 
displays a double piano keyboard and the 
status of the other elements of the sounds 
you are creating. 

M usicMnster' s fu 11cf ions inc/ ude: 
slide, 011e-key access to nil the priman; 
chords, timbre, envelope, d11mfio11 , octave, 
maintni11, polypho11y, waveform, n11d others. 
All nvnilnb/e immediately and automnticnlly from 
the keyboard. 

The power and versatility of the 64's "music syn­
thesizer 011 a chip" offer tire progm111mer-11111sicin11 
extmordi11ary control over so1111d: its shape, color, eve11 
i11ternctio11s between sou11ds (modulatio11 ). There is 
much freedo m, but this also mea 11s that there are many 
aspects of each sound for tire programmer to co11frol. 
MusicMnster automates this co11 trol: for example, you 
cn11 play chords as easily as si11gle 11otes. Above nil, 
yo11'1/ lenm the 111enni11g of the various so11 11d registers 
- because you' II hear the effect as you change the regis­
ters . Now you can begin to fully explore the amazi11g 
sou11ds of tire 64. 

Enter the MusicMaster program into your Com­
modore 64 as you would enter any other BASIC 
program. MusicMaste r includes two short 
machine language subroutines in DATA state­
ments, so be certain that all those numbers are 
entered correctly. After you have entered and 
122 COMPlm! June 1983 

saved the program, run it. Be sure tha t the volume 
of yo ur television or audio output device is turned 
up enough so that you can hear the computer. 

Shortly before the message "PLEASE ST AND 
BY" has left the screen, the computer will display 
the instructions. Across the top of the screen,· you 
w ill find a row of indicators. The first item on this 
row is the OCTA VE, which has a range from one 
to eig ht. This is followed by the VOICE number, 
which indicates the particular timbre of your 
output. After this is a series of le tte rs which indi­
cate the current mode of operation. These modes 
will be described below. The last indicator is the 
VOLUME, with a range of 0 to 15. 

The Double Keyboard 
Under the indicator line are the two musica l 
keyboards. They indicate where on the computer's 
keyboard the musical keyboards can be found. 
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[ ~ Alspa Computer, Inc.] 
The pric~per1ormance leader. Includes Z80A. 1 or 2 lull 8" 
drives (double density, double sided). 3 serial and 1 parallel 
port, and winchester port. Prices start at less than $2000. 
~.~~~~~~-~~_i~!_'.~~r_iy~~_: _ ______ _____ _ 

SPECIALS an INTREGATEO CIRCUITS 
6502 7.45 10/ 6.95 50/ 6.55 100/ 6.15 
6502A/6512A 8.40 10/7.95 50/7.35 100/ 6.90 
6520 PIA 5.15 10/ 4.90 50/ 4.45 100/ 4.15 
6522 VIA 6.45 10/ 6.10 50/ 5.75 100/ 5.45 
6532 7.90 1 0/ 7.40 50/ 7.00 100/ 6.60 
21 14-L200 2.45 25/ 2.30 100/ 2.15 
2716 EPROM 4.90 5/ 4.50 10/ 4.00 
2532 E PROM 7.90 5/ 7.45 101 6.90 
6116 2KX8 CMOS RAM 7.90 51 7.45 10/ 6.90 
4116 RAM 8 lor 14 
~~~Q_ !~~~iQ~_fQ!E.i;.?~.P~§f?!:~~-IJ§f!~-~1------- - ---~9-~ 

Hewlett Packard 
~!!~-~c~!l_!!!J!iE.~ 

Anchor 
Automation 
Signalman 
Modems 

(h~ 

FREE SOURCE MEMBERSHIP WITH SIGNALMAN 
All Signalman Modems are Direct Connect. and include cables 
to connect to your computer and to the telephone. Signalman 
Modems provide the best price-performance values. and start 
at less than $100. Dnlrr 1d DEM laq1lrl11 '111td 

Mark I RS232 (99) 79 
Mark II tor Atari 850 (99) 79 
MarklVlorCBM/PETw~hsoftware (169) 119 
Mark V tor Osborne (software available) ( 129) 93 
Mark VI tor IBM Personal Computer (279) 195 
Mark VII Auto Dial/Auto Answer (179) 119 
Mark VIII Bell 212 Auto Dial/Answer (399) 319 --- -·-- --------·--·--·-·---------------·------·--
DC HAYES Smartmodem 21 9 

~~~~~~~~~-~~0-----------~~.5. 

_Apple Emulator~ 89 
Scrm1111ker 80 COLUMN CARO for C64 155 
Solid OaWnel Stud for C64 or VIC 29 
C64JVIC SwitCh (networking) 135 
BACKDnnr lipe pltf or C64 or VIC 20 
CARDBDARD/6 Motherboard - VIC 79 
CARDAPTER/1 Atari VCS Adapter - VIC 69 
CARDPRINT Plinter Interlace - C64NIC 64 
CARDBDARD/3s Motherboard - VIC 32 
CARDETIE/1 Cassette Interlace - C64NIC 32 
CARDRITER Lightpen - C64NIC 32 
CARDRAM/16 RAM Expansion - VIC 64 -·----------------------

We carry Apple II+ 
from 
Bell & Howell 

Apple Emulate 
f or Commodore 64 

- I 6K RAM Card fer Apple 59 
Sllld Oak 2 Llnl Sta ad for Apple 2 9 
Super Serial Card 149 
Thunderclock Plus 119 
ZBO Sohcard and CP/M (Microsoh) 235 
Parallel Printer Interlace/Cable 79 
Apple Dumplllg (Mlcntek) Prialer lnlerfau 115 
Apple Du11pl11g wllb 16K Buller 160 
Grappler+ Interlace 140 
TG Products for Apple in stock 
DC Hayes Micromodem II 299 
Videx 80 Column Card 239 
Hayln S1ttwm fir Apple 20% OFF 
PIE Wrtllr Wtnl P11ceuar 120 

[tcommodore 
See us far P1rson1I, Buslneu, 
ud Edue1tlon1I requirements. 

Edue1tlon1I Discounts mll1ble. 

PETSCAN $245 base price 
Allows you to connect up to 30 CBM/PET Computers to 
shared disk drives and printers. Completely lransparent to the 
user. Perlect for schools or multiple word processing con­
figurations. Base configuratoo supports 2 cornpulers. Addi­
tional computer hookups S 100 each. ---------------·-·------------------- -
Commodore COMMUNICATES! 

COM PACK $115 
Intelligent Termln1I P1cklge Includes: ACIA hardware 
based interlace; DB25 Cable and STCP Software with remote 
telemetry, transfer to/lrom disk. printer output XON-XOFF 
~~~:_".~e_r_~ogr~"!_~~~~!:~~~-~_'!'.1_!'.-__________ ______ _ 

VE-2 IEEE to Parallel lnterfaal 110 
Includes case. power supply, lull 8-bit transmission, and 
switch selectable character conversion to ASCII 

VIC 20 P11duc11 VIC Sargon II Chess 32 
BACKUP Vl.0 20 VIC 60RF 32 
VIC RAM C1nl1 i1 1tock Mel11r Ru1 IUMI) 39 
VIC Svp11f1,a1d11 53 VIC Rider Rllrac. 2• 
VIC 16K RAM 69 Arnak IUMll 20 
T\0111 EMI S1ftw111 Snakman 15 
HES Soltwara Rubik's Cube 13 
VIC Omega Race 32 Prograrrmers Reference 15 
$Pders of M<JS (UMQ 39 Renaissance (UMI) 39 
Programmers Aid 45 VIC Adventure Series 

VICTORY Scflwara fer VIC ud C64 
Street Sweepers 12 Maze in 3-0 12 
Night Rider 11 Cosmic Debris 12 
Treasures of Bat Cave 12 Grave Robbers Advent 11 
Games Pack I 12 Games Pack II 12 
Victory Casino 8 Adventure Pack I 12 
Adventure Pack II 12 Trek 11 

Commodore 64 Programmers Reference Guide 1 7 
Cornputel's First Book al PET/CBM 11 
POWER ROM Utilities IOI PET/CBM 78 
Word Pro 3+ - 32K CBM, disk. printer 195 
WardPrc 3+16• 69 
Word Pro 4+ - 8032. disk. printer 300 
SPELLMASTER spelling checker for WordPro 170 
VISICALC tor PET. ATARI. Cl Apple 190 
PETRAX PET to Epson 6rapblca Software 40 
SM-KIT enhanced PET/CBM ROM Ulllllln 35 
Programmers Toolkit - PET ROM Utilities 35 
Branding Iron EPROM Programmer for CB M 75 
PET Spacemaker 11 ROM Switch 36 
2 Meler PET to IEEE or IEEE to IEEE Cable 40 
Dust Cover for PET. CBM, 4040, or 8050 8 
VIC or C64 Parallel Printer Interlace 64 
CmC IEEE-RS232 Printer Interlace - PET 120 
SADI Intelligent IEEE-RS232 or parallel 235 
ZRAM - CBM 64K RAM. Z80. CP/M 550 
Programmi1g the PET/CB M IComputel) - R. West 20 
Compute First Book ol VIC 11 
While PET Catalog (Mldnlgkl Gazelle! 8 
Color Chart Video Board for PET 125 
PET Fun and Games (Cursor) 11 
Disk ICU-Disk Recovery System tor PET/CBM 40 
Copy-Writer "!lord ~~-l~-~64 . ~T/CBM ___ 7~ 

REVERSAL (Spracklen) Apple or Atari 25 
SARGON II - Apple or TRS-80 26 
Apple II User's Guide (Osborne) 12 
Introduction to Pascal (Sybex) 13 
Pascal Handbook (Sybex) 16 
Musical Applications of Micros (Chamberlin) 20 
Starting FORTH 14 
Oisrover FORTH 12 
User Guide to the Unix System 13 
6502 Assembly Language Subloutines 11 
COMAL Handbook 16 
KAMIKAZE (Hayden Soltwar~Apple) 28 

DISK 
SPECIALS II 
Scotch (3M) 5" ss/dd 
Scotch (3M) 5" ds/dd 
Scotch (3M) 8" SS/Sd 
Scotch (3M) 8" SS/dd 

10/ 2.25 50/ 2.1 0 1 00/ 2.05 
10/ 315 50/ 2.90 100/ 2.85 
10/ 2.40 50/ 2.20 100/ 2.15 
10/ 2.95 50/ 2. 70 100/ 2.65 

We stock VERBATIM DISKS 
Write for Dealer and DEM prices. 

BASF 5" or 8" 10/ 2.00 20/ 1.95 100/ 1.85 
NEW BASF Oualimetric Disks also in stock. 
Wabash 5"ss/sd 10/ 1.80 50/ 1.75 100/ 1.70 
Wabash 5" ss/dd 10/ 2.00 50/ 1.95 1 00/ t .90 
Wabash 8" SS/Sd 10/ 2.00 50/ 1.95 100/1 .90 

We stock MAXELL DISKS 
Write for dealer and DEM prices. 

Disk Storage Pages 1 O for S5 Hub Rings 50 for $6 
Disk Library Cases 8"-3.00 5"-225 

!i~~-~'.~~-~~~--~'.~~----~-------- -----·----- --------­
CASSEITTS-AGFA PE-611 PREMIUM 
High output, low noise. 5 screw housings. 
C-10 10/ .61 50/ .58 100/ .50 
C-30 10/ .85 50/ .82 100/.70 

SPECIALS 
Zenith ZVM-121 Green Phosphor Monitor 100 
BMC 12A 12" Green Monitor 80 
VOTRAX Personal Speech System 280 
VOTRAX Typ~N-Talk 160 
VOICE BOX Speech Synthesizer (Apple or Atar i) 
Prowriter 8510 parallel 389 
Dkidata 92 520 
Oaisywriter 2000 1050 
Many printers available (Star-Gemini. Brother. OKI. etc.) 
We Stock AMOEK Monttcra 
Amdek DXY-100 Plotter 600 
A P Products 15% OFF 
Watanabe Intelligent Plotter 990 6-pen 1290 
ISOBAR 4 Oull1t Su111 Suppreuor/Nain Atter 49 
We stock Electrohome Monitors 
~~~~~-!! _\~::_'.~'.'.~~-t) ______ __ _____________________ _ ~~-~ 

Panasonic TR-120M1P 12" Monitor (20 MHz) 149 
Panasonic CT-160 Dual Mode Color Monitor 285 

USI Vldea Monllm-Green or AMBER 20 MHz bi-ru 

-------- -- -~~~!~~-~-~~-~~~J!~)~_!.l_}~~~~------·----­
ALL BOOK 1nd SOFTWARE PRICES DISCOUNTED -------------------------------------
S~nertek SYM-1 Microcomputer SALE 189 
~~~-~~~~~~~-~-Y_i~-~-~~-Key~~----------- - ~~-~ 

.7'*''N I data systems 
Z29 Terminal (new detached keyboard) 680 
ZT-1 Intelligent Communications Terminal 

with Monitor 479 
Zl 00 16-blVB·blt System CALL 
We stock ent ire zenith line. 

-------------- -"' ATARr ---------------------------------------------
SPECIALS 

WE STOCK ENTIRE LINE-write for prices. 
A!Jri 1200 7•9 
Voice Box 100 
Inside Atari DOS 18 
T\m EM I Sa fin rt 
Ed1F11 Saltnrt 

OIX 34 
Ancbar Mlf1m-A!Jr1 79 
All1 6ra!lltb (Carp;te) 11 
Aral Boak 11 A!Jr1 11 
APX Software 

WRITE FOR CATALOG 
252 Bethlehem Pike A B C I Aile! Sl 25 per order for shipping We pay balance of UPS surface 
Colmar. PA 18915 215-822-7727 ompu lliS cllarges on all prepaid orders Pnces hste<l are on cash discount 

, basis Regular pnces slightly higher Prices subiect to change 
I 



KMMM Pascal for PET/CBM/C64 S85 
A subset of standard Pascal with extensions. 
- Machine language Pascal Source Editor with cursor 

oriented windo.Y mode. 
- Machine Language P·Code Compiler 
- P-Code lo machine language translator for optimized 

object code. 
- Run-time package 
- Floating point capability 
- User manual and sample programs 

~~uir~~~~----------~~~?!.~!Y~~~~-~~~~~: 
EARL for PET (disk file based) $65 
Editor, Asaem~ler, Relocater, U1ker 
Generates relocatable object code using MOS Technology 
mnemonics. Disk file inpul (can edit files larger than memory). 
Links rrultiple object programs as one memory load. Listing 
output to screen or printer. Enhanced editor operates in both 
command mode and cursorrwinoow" mode. 

RAM/ROM for PET/CBM 
4K or SK bytes of soft ROM with optional 
battery backup. 
RAM· ROM is compatible with any large keyboard machine. 
Plugs inlo one of the ROM sockets above screen memory 10 
give you switch selected write proleclable RAM. 
Use RAM/ROM as a software development tool to store data 
or machine code beyond !he normal BASIC range. Use RAM/ 
ROM lo load a ROM image where you have possible connicls 
with more lhan one ROM requiring !he same socket Possible 
applications include machine language sort (such as SUPER· 
SORn. universal wedge, Exlramon, etc. 
RAM/ROM - 4K $75 
RAM/ROM - BK 90 

Bal!:!?'Jl~~-~~ Opt~-------------------~ 
SUBSORT for PET/CBM $35 
~-~1!:.~-~:-~:!~1.£1!~~~--~~~~~~~-!~~~~~!l.:..~-~~~~~; __ 
THE WHOLE PET CATALOG $9 

A two year 320 page compendium of !he Midnile Software 
Gazene for Commodore computer users. Contains 500 reviews 
of commercial products, 700 education programs (reviewed 
and organized by course). 200 reviews of free games. info on 
(1,ler 1800 free programs. lisl of PET and VIC user groups, and 

~~y~g!~.~L~!~.~~~~!~·-·-· · ·-··-·-···· ·······- ···--· · 
COMAL Package lor CBM $25 
Includes software on disk. and Comal Handbook 

SuperGraphics 2.0 
NEW Version with TURTLE GRAPHICS 

SuperGraphics. by John Fluharty, provides a 4 K machine 
language extension which adds 35 full featured commands to 
Commodore BASIC to allow last and easy plo1t1ng and man­
ipulatJOO of graphics on !he PET ICBM video display, as well as 
SOUND Commands. Animations which pr:Niously were too 
slow or impossible without machine language subroutines 
now can be programmed directly in BASIC. M(1,le blocks (or 
rocketships, elc.) or entire areas of the screen with a single. 
easy lo use BASIC command. Scroll any portion of the screen 
up, down. left or right Turn on or oH any of the 4000 (8000 on 
8032) screen pixels with a single BASIC command. In high 
resolu tion mode, draw vert ical, horizontal, and diagonal lines. 
Draw a box. fill a box, and move it around on the screen with 
easy to use BASIC commands. Plot curves using either rec· 
tangular or polar ccrord1nates (great for Algebra Geometry 
and Trig classes.) 

The SOUND commands allow you 101mt1a1e a note or series 
of notes (or even several songs) from BASIC, and then play 
them in the background mode willlOUt inter1ering with your 
BASIC program. This allows your program to run at fu ll speed 
with simultaneous graphics and music. 

Seven new TURTLE commands open up a whole new 
dimension in g-aphics. Place the TURTLE anywhere on the 
screen. set his DIRECTION. turn him LEFT or RIGHT, move 
him FORWARD, raise or lower his plotting pen, even flip the 
pen over to erase. Turtle commands use angles measured in 
degrees, not radians. so even elementary school children can 
create fantastic graphic displays. 

Specify machire rrodel (am size), ROM type (BASIC 3 or 4) 
SuperGraphics in ROM ($A000 or $9000) $45 
Volume disa:unts available for sctools. 

NEW 
VERSION 2 

fir PET/CH c •• ,.t111 now for C64 
FLEX'·FILE is a set of flexible, friendly programs to allow you lo 
set up and maintain a data base. Includes versatile Report 
Writer and Mail Label routines. and documentation for prcr 
grammers 10 use Data Base rout ines as part of other prcr 
grams. 
RAN DOM ACCESS DATA BASE 
Record size limit is 256 characters. The number of records per 
disk is limited only by record size and free space on the disk. 
File maintenance lets you step forward or backward through a 
file, add, delete. or change a record, go to a numbered record, or 
find a record by specified field (or partial field). Field lengths 
may vary to allow maximum information packing. Both sul>­
totals and sorting may be nested up 10 5 fields deep. Any field 
may be specified as a key. Sequential file input and output as 
well as file output in Word Pro and PaperMate format is suppor­
ted. Record size. fields per record. and order of fields may be 
changed easily. 
MAILING LABELS 
Typical marl records may be packed 3000 per disk on 8050 
(1400 in 4040). Labels may be pnnled any number wide. and 
may begin in any column position. There is no limit on the num· 
ber or order of fields on a label, and complete record selection 
via type code or field condition is supported. 
REPORT WRITER 
Flexible printing format, including field placement, decimal 
~sl1ficat1on and rounding. Define any column as a series of 
math or trig functions per1ormed on other columns. and pass 
results such as running total from rON to rON. Totals. nested 
subtotals, and averages supported. Complete record selection, 
including field within range, pattern match, and logical tune· 
tions can be specified. 

FLEX-FILE 2 by Michael Riiey $110 
CBM64, PET/CBMNIC · 32K. Disk. Specify configuration 

DISK l.C.U. $40 
Intensive Care Unit by LC. Carvile 
COMPLETE DISK RECOVERY SYSTEM FOR CBM DRIVES 
- edit disk blocks with ease 
- duplicate disks. skipping (1,ler bad blocks 
- complete diagnostic facilities 
- unscratch scratched files 
- check and correct scrambled fi les 
- recover improperly closed fil es 
- extensive treatment of relative flies 
- optional output to IEEE48B printer 
- comprehensive user manual {an excellent tutorial on disk 

operation and theory) 
Furnished on copy-protected disk with manual. 
Backup disk available. S 1 0 additional. ----------------·-··----------------------------
PROGRAM YOUR OWN EPROMS $75 
Branding Iron EPROM Programmer for PET/CBM software for 
all ROM versions. Includes all hardware and software to pro· 

~~~-~.:.~er-~!.~-~~-~-~~~f-~~~-g~~----·--··-··--- · 
PORTMAKER DUAL RS232 SERIAL PORT $63 
Two ports with full bipolar RS232 buffering. Baud rates from 
300 to 4BOO. For PET ICBM. AIM, SYM. 

Commodore 64 
Hunter-Killer· Commodore 64 15 
· authentic naval wartare game (complete with sonar) 
Submarine War1are (Clockwork Computers) 29 
WordPro 3+/64 75 
Vanilla PILOT with Turtle Graphics 27 
· also includes sound, Toolkit, fOYSt1ck support 
Commodore 64 Programmer Reference Guide 
C64 10 Parallel Printer lnter1ace 79 
CCI Submarine War1are 24 
Laser Command 15 
VICTORY Software lor Commodore 64 in stock 
FO RTH for C64 50 
Adventure Pack I (Victory Software) 12 
Adventure Pack II (Victory Software) t 2 
Grave Robbers (Victory Software) 12 

FORTH for PET now for C64 
BY LC .. Cargile and Michael Riley $50 
Features include: 

full FIG FORTH model. 
all FORTH 79 STAN DARD extensions. 
structured 6502 Assembler with nested decision 

making macros. 
fu ll screen editing (same as when programming in 

BASIC). 
auto repeal key. 
sample programs. 
standard size screens (16 lines by 64 characters). 
150 screens per diskette 011 4040, 4BO screens on 

8050. 
ability to read and write BASIC sequential files. 
introductory manual. 
reference manual. 

For Commodore 64, or any 16K/ 32K PET/CBM with ROM 3 or 
4, and CBM disk drive. Please specify configuration when 
ordering. 

Metacompiler for FORTH S30 
Sunple metacompiler for creating compacted object code 

which can be executed independently (without the FORTH 

~~em). --------·-·····-----··- ··--------

Page Mate 
60 COMMAND 

WORD 
PROCESSOR 

by Michael Riley 

z=r. - == ==== ==== 

Paper-Mate is a full-featured word processor for Com· 
modore computers. Page-Mate incorporates 60 commands to 
give you full screen edit ing with graphics for all 16K or 32K 
machines (including 8032), all printers, and disk Of tape drives. 
Many additional features are available (including most capa· 
bilities of WordPro 3). 

For writing text. Page·Mate has a definable keyboard for 
operator llexibility. Shift lock on lelters only. or use keyboard 
shift lock. All keys repeat 

Page-Mate text editing includes floating cursor, scroll up or 
down, page f01Ward or back, and repeating insert and delete 
keys. Text block handling includes transfer. delete. append, 
save. load. and insert 

Ail formatting commands are 1mbedded in text for complete 
control Commands irclude margin control and release, column 
adjust. 9 tab settings, variable line spacing, justify text. center 
text. and auto print form ieller (variable block). Files can be lin· 
ked so that one command prints an entire manuscript. Auto 
page, page headers. page numbers, pause at end of page, and 
hyphenation pauses are included 

Unlike most word processOfs, CBM graphics as well as text 
can be used. Page-Mate can send any ASCII code over any 
secondary address to any printer 

Page-Mate functions with ail Commodore machines with at 
least 16K. with any printer. and either cassette or disk. 

To order Page· Mate, please specify machine and ROM type 

~~9.::~-~'.~.\~!~.~.'.~~)-~~-~~.!:.~.~-1-:1 ... ~1-~:.~.~~- - -··· ·~~~ 
SM·KIT for PET/CBM S40 
Enhanced ROM based utili ties for BASIC 4. Includes both prcr 

~~~~~n_g_~~-~d.-~~k-~~!~~--c~-~!ds ---·----·· 

CBM Sollwue 
BASIC INTERPRETER for CBM 8096 $200 
PEDISK II Systems lrvm cg11 Micrvtech mllable. 
FILEX IBM 374 1/2 Data Exchange Sollw11uni11ble. 
JINSAM Data Bm Management System for CBM. 
COPY-WRITER Won! Prvcemr for PET/CBM SI 59 
CASH MANAGEMENT SYSTEM $45 
Petspeed BASIC Compiler 225 
Integer BASIC Compiler 110 
CMAR Record Handler 110 
UCSD Pascal (without board) 135 
Wordcraft BO or 8096 265 
BPI Accounting Modules 280 
Professional Tax Prep System 575 
ASERT Data Base 375 
Dow Jones Portfolio Management 11 O 
Assembler Development 80 

. WRITE FOR CATALOG 252 Bethlehem Pike 215 822 7727 A 8 CompUll Add s125perorderforshrppmg Wepayoalanceof UPSsurtace 
Colmar, PA 18915 • • rs chargesonallprepa1dorders Prrcesl1stedareoncashd1scount 

basis Regular prrces slightly hrgher Prrces subject to change 



The lower keyboard is a continuation of the upper 
keyboard; thus the lower set of key plays the 
higher notes. 

Below the keyboards is a description of the 
functions assigned to the programmable function 
keys. The left column describes the unshifted 
function keys, and th right column describes the 
shifted function keys. 

Fl and F3: These keys allow you to change 
the\ olume of the music. Pressing Fl will increase 
the volume one step, and pressing F3 will decrease 
the volume one step. Notice how the VOLUME 
indicator changes as yo u press either one of these 
keys. Remember that the volume ranges from 0 to 
15; 0 is completely silent, and 15 is the maximum 
volume. 

F4: Pressing F4 will change the s tatus of the 
Maintain mode, indicated by the "M" in the indi­
cator row. When this mode is in operation, the 
"M" will be in reverse field. When this mode is 
activated, the computer does not release the tones 
after the keys have been pressed. Instead, the 
tones continue until other keys are pressed. To 
silence a ll the voices, press the space bar. 

F6: This key changes the s tatus of the Multi­
voice nwde. This mode i indicated by the "V" in 
the indicator row . A reverse fie ld "V" indicates 
that the mode is in operation. The Multivoice 
mode enables more than one voice to be played at 
the same lime. The program "powers on" with 
this mode activated. If thi s mode is not activated, 
then one tone follows the next on the sa me voice, 
and chords cannot be played . This has some dis­
advantages, but it is useful in conjunction with 
the Slide mode. With thi mode, you can have up 
to three simultaneous voices. 

F7 and FS: Pressing these keys changes the 
status of the Slide and Chord modes . They will be 
described below. 

F2: This key allows you to define your own 
waveform . 

Making Music 
Once the program is ready, press the following 
key sequence: QWERTYUI. You should hear a 
C major sca le . If you do not, check the program 
for typing errors . Now try this key sequence: 
IOP(f1 *(up arrow)(RU /STOP)Z. This time you 
should hear the same sca le, but one octave 
higher . 

Pressing the sequence ZXCVB M, produces 
another sca le one octave higher than the last. 
Now try pressing the keys QET all at once to get a 
C-major chord. Each note of this chord is assigned 
one voice. Since there are only three voices, the 
computer can accept only three keys at one time 
as input. 

If you want to change octaves, press the con­
trol key and a number from one to eight, one being 
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the lowest octave and e ight the highest. Some of 
the voices do not work well in verv low octaves. 
Pressing the Commodore key and, a number will 
change the VOICE number . This, too, has a range 
of one to eight. 

The Slide mode is very interesting . A reve rse­
field "S" on the status row indicates that the Slide 
mode is active . The Slide mode will work rega rd­
less of the Multivoice and Maintain mod es. When 
in this mode, the computer steps smoothly 
through the tones rather than moving by ha lf 
tones as a piano wou ld . This can produce an in­
triguing, eerie effect with the Maintain mode acti­
vated. For example, enter the Slide mode, make 
ure that the Maintain and Multivoice modes are 

activated, and press the follow ing key sequence: 
QETIP*ZCB, . As always, you can si lence the 
voices by pressing the space bar. 

Forming Chords 
Another mode of operation is the Chord mode. 
This allows for si11gle key control over different 
types of chords and their inversions. Once you 
activate the Chord mode, a second indicator row 
appears. On the left is the chord name, and on 
the right is the chord position - root, first inver­
sion, or second inversion. 

The root chord is a chord in which the lowest 
note is also the key of the chord. For example, the 
C major triad is formed us ing the notes C, E, and 
G. When the notes are in that order, CEG, the 
chord is a root chord. lf the notes of the chord 
s tart on a different note than C, then we have the 
inversions of the chord. For example, E and G, 
with high C, is the first inversion, and C, with 
high C and E, is the second inve rsion. 

To change the chord type, pre s the shift-key 
and a number fro m one to nine. The chord w hich 
are available correspond to the fo llowing nun1bers: 
(1) Major; (2) Minor; (3) Diminished; (4) Aug­
mented ; (5) Major Seventh; (6) Minor Sev nth; (7) 
Dominant Seventh; (8) Major Sixth; (9) Minor 
Sixth. 

The inversions are selected by pressing the 
shift key and the plus sign for root, the minus 
ign for the first inversion, and the pound ign 

for the second inversion. 
In order to play a chord, you must first se lect 

the chord type and inversion that you want, and 
then press the note on the keyboard which cor­
responds to the lowest note of your chord. For 
exa mple, if you want to play a D flat minor second 
inversion chord, enter the Chord mode, select the 
minor chord and the second inversion (by pressing 
shift-2 and shift-pound-sign) and press " R", 
which corresponds to the note Fon the musica l 
keyboard. The chord that you wi ll hear is com­
prised of the following notes: F, B flat, and high 
D flat. (Since the Slide mode can slide only one 



CS1 Quick Brown Fox $55.00 
The Word Processor of this decade! 

COMMODORE SOFTWARE 
VIC-121 lA VIC-20 Super Expander $55.00 
Everylhing Commodore could pack 1n10 one canridge - JK RAM memory expansion. 
high resolullon graphics p10111n9, color. paint ana sound commands Graphic. le"'' · 
mu111color and music mOdes. 1024x 1024 dot screen ploltmg All commands may be 
typed as new BASIC commands o r accessed by h1111ng one ol the VIC 's special 
lunctton keys Includes luto11al 1nstruct1on book. Excellenl tor all programming levels 
VIC-1212 Programmer's Aid Cartridge $45.99 
Mo re lhan 20 new BASIC commands help new and experienced programmers 
renumber. 1race and edit BASIC p rograms Trace any program lmc-by-llne as 11 
executes. pause 10 edit Specia l KEY comma nd lets programmers redehne !unction 
kevs as BASIC commands, subroutines or new commands 
VIC- 1213 VICMON Machine Language Monitor $48.99 
Helps machine code programmers w111e fas1. elfic1e"nt 6502 assembly language 
programs Includes one llne assembler/disassembler 

GAMES FOR YOUR VIC-20 
CSN Snackman - Beller than Packman 

CC500 Intruder-Scrambler - In your bomber. 1nvaoe 1ne 
defending sc ramble system . dOdgmg rockets , to blow up enemy pests, elc. 

CS 1 Flaas of Nations - A game 1nat challenges players 
to 1den1tly !lags orvar1ous widely -known nations of the world . 
CS2 Flags of Nations - Second Edition - A held 01 
34 llags ot lesser known na11ons o l !he world 
CS3 Cities and States - A game tnat oraws a map of 
a stale or states and asks players 10 name key c1t1es 1n those states 
CS4 Cities of the World - Deals With 1mportan1 
c111es of nations lhroughoul lhe world 
CS5 Mountains and Rivers - Draws large geo9rapn1ca1 
area maps. You 1den11fy ma1or mountam ranges, rivers & bod res ol waler 

CF1 Galactlc Blitz 
CF3 Sidewinder 
CS3 Centi pod 
CV108 Bomber 

Hangman 

NEW GAMES FOR YOUR C-64 

$16.95 
17.95 

10.95 

10.95 

10.95 

10.95 

10.95 

22.95 
25.95 
17.95 
8.95 
8.95 

Tank Arcade (Also for VIC-20) - Pre-determine how many nots $13.95 
11 wi ll take to w ipe oul your opponenl Then, on with the batlle1 Batt lehelo changes 
Roadracer - Choose the type of track & a time or lap race Use 13.95 
steady control al speeds o l 50 to 200 miles per hour H it the wa ll & lose valuable lime 
Shootout at the OK Galaxy (Also lor VIC-20) - JO alien 19.95 
warships have entered your war zone Shields up? Energy lev~ I OK? De lend yourself 
Galaxy - Have you ever wanted 10 conquer 1he umvcrsc ? Send 19.95 
your gaTac11c lleets ou110 e•plore. solar syslem by solar system From 1to 20 players 
Bomber Attack - Ground to air war lare 'r'ou 're 1n commana 14.95 
ol a supersonic bomoer over enemy 1erra1n Ot0p all 25 bombs on ~ey locahons 
Midway Campaign - Your compu1er controls a huge fo rce of 19.95 
Japanese ships tr ying 10 conQuer Midway lstano. Your only advantage is su rprise 
Dnieper River Line - A hc11onahzed engagemen1 be1ween Russian 25.00 
& German forces in 1943 so.,,1e1 lo rces, controlled by lhe compuler . seek lo overrun 
your line and capture sullic1 ent ob1ec 11ves to a11a1n victory Four levels ol d1lhcutty 
Tanktlcs - Armored combat on lhe Eastern lront 01 WWII You 24.50 
stan ou1numbercd 2 10 1 bul you choose your lank types before lhe baltle. 
Guns of Fort Defiance - You a•c lhe commanoer of a t91n ar1 1llery 20.00 
piece 1n a bes1egea to n . Choose type ot ammo set the cannon 's eleva11on . dellec11on 
Computer Baseball Strategy- You. 1he manager o f tne 15.95 
home team. lest you skill against a wlly ana unpredictable opponent. your compu1er 
Lords of Karma - Like an 1ntugu1ng puzzle! Decipher sec rets 20.00 
while explcrmg a mythical , mag ica l city & coun1rys1de Avoid lhe lurking monsters ' 
North Atlantlc Convoy Raider - It's 1ne B1smarc • convoy 19.95 
raid of 1941 1 Tne computer conlro ls the British ships Wi ll you change history? 
Planet Miners - Compete against o tners ano the computer to 19.95 
stake valuable mining claims 1nrougnou1 the solar system 1n the year 2050 
Conlllct 2500 - In 2500 AD. earth 1s 1nrea1eneo by auacking 19.95 
aliens w1tn an inl1m1e • ol auac k s1rateg1es w11h wn1ch 10 tease the delend1ng player 
Nukewar - Nuclear con fron1a11 on between two nypothetica l 19.95 
countries Oelend! your counlry w1lh espionage, bombers. missiles. subma11nes. etc 
Computer Acquire - New Second Ed111on• Tne ob1ect 1s to 20.00 
become lhe weallhtest person +n l h1s "busmess· game · hotel acqu1s111ons & mergers 
Andromeda Conquest - Vast scale space strategy game of 19. 95 
galac11c colon/ling and conquest Slrnnge l1le tor ms & alien 1cc hnorog1es - exc111ng! 
Telengard - Microcomputer Dungeon Adventure game Time 25.00 
lan1asy and role-playing 50 levels of ever -more complex mazes 10 e•plore & surv1ve1 

MORE - MORE - MORE 

Shipping & Handllng Charges: 
First two (2) items - $2.00 per item. 
Three (3) or more items - $1.00 per item. 
For orders over $100 total , surface shipping wi ll be paid by 

CompuSense. Blue Label or special handling will be paid by 
the customer. 

Add itional $2.00 C.O.D. fee on all C.O.D. orders. 
MasterCard and Visa accepted. Give card number and expirat ion 

date on order form. 
Allow three (3) weeks for personal checks. 

TO ORDER: WRITE 
P.O. Box 18765 FOR 
Wichi ta. KS 672t8 FREE 
(316) 263-1095 CATALOG 

Prices subject to change. 
VIC- 20 .. is a registered trademark of Commodore 

C-64 
VIC-20 
VIC-1515 
VIC- 1530 
VIC-1541 
VIC-1 010 
VIC-1311 
VIC-1312 

Compute 
Personal Computer 
Printer 
Dataaette 
Disk Drive 
Expansion Module 
Joystick 
Game Paddles 
Telephone Modem 

VIC-1210 VIC 3K Memory Expander Cartridge 
Plugs direclly 1n10 !he VIC 's expansion port Expands to BK RAM tota l 
VIC-1110 • VIC SK Memory Expander Cartridge 
SK RAM expons~on car1ndge plugs <Hrectly into the VIC 

$399.00 
147.00 
334.95 
67.50 

347.00 
139.95 

9.95 
19.95 
99.95 
34.95 

52.50 

CM101 VIC 16K Memory Expander Cartridge 99.95 
CM102 24K Memory Expander Cartridge 119.95 
VIC-101 lA RS232C Termlnal lntertace 39.95 
Provides ml ertace between lhe VIC·20 and RS232 1elecommun1ca11ons modems 
Connecls to VI C's user port . 
PETSPEED - BaStc Compiler tor Commodore 140.00 
Compile any Pet Basic program Tne only oplimmng compller Programs compiled 
wnh Petspeed run up to 40 times taster Petspeed code 1s unllstable ano comp1leo 
prog rams cannot be tampered w11n No securHy device required lor compi led pro­
grams Ava1lac1e NOW lor the Commooore 64 

Stu Gemini 10 Printer 
Star Gemini 15 Printer 
SND Monitor 
16K Memory Expander 

CARDCO 

350.00 
450.00 
347.00 

50.00 

CARDBOARD 6 $87.50 
An eApans1on 1n1er tace lo r the VIC-20. Allows e•panslon to 40K or accep1s up to she 
games May be daisy cha ined for more versatility 
CARDBOARD 3 35.95 
Economy expansion 1n1ertace for the VIC-20 
CARD"?" CARD/PRINT 76.00 
Universal Centronics Para lle l Prmter lnlerface !or tne VIC-20 or CBM-64. Use an 
Epson MX-80 or OKIDATA or TANDY or 1us1 abou1 anr other 
CARDETTE 30.95 
Use any standard casselte player/ recorder w11n your VtC-20 or CBM-64 
LIGHT PEN 29.95 
A hght pen with S • k good programs to use w ith your VIC-20 o r CBM·64 

All CARDCO ProduCIS have a hfet1me warran1y 

HOME & BUSINESS PROGRAMS For VIC-20 & C-64 
CW-107A Home Calculation Program Pack 
CPV-31 Data Flies - your storage is unhm11ed 
CPV-96 Household Finance Package - 10 keep recoros of all 

your household expenses 
CPV-208 Bar-Chart - 01sp1ay your numerical oa1a 
CH Turtle Graphics - learn programming 
CH VIC Forth - 1s a powerfu l language for BASIC programming 
CH HES MON - is a 6502 macnrne language monitor wun 

a m1n1-assembler 
CH HES Writer - 11me-sav1ng woro processing toot 
CH Encoder - keep your personal records away from pry ing eyes 

CT-21 Statistics Sadlslics - s1a11s1oca1 analysis 
CT-121 Total Time Manager 2.0 - crea tes persona l or 

business schedules 
CT-124 Toti Label - a ma•hng lost and label program 

CT-125 Toti Text BASIC 
CT-126 Reaearch Assistant - keep track of reference oata 
CT-140 Toti Text Enhanced 
CM-152 Grallx Designer - design graphic characters 
CQ-5 Mlnlmon - allows you to program . load . save. or execute 

machine language programs 
CT-3 Order Tracker 
CT-4 Business Inventory - 10 mamta1n recora o l 1nven tory 
CS Home Inventory - lists your nome belong•ngs 
CS Check Minder - (V-20 & 64) 

keep your checkbook ine righ1 way 
CS General Ledger - a complete general ledger 
CHC-504 HES Writer - word processor 
CHC-503 Turtle Graphics II - u t1hzes tne full grapn1cs of your 64 
CHC-502 HESMON - machine language mon11or wl mm1-assembler 
CHP-102 6502 Professlonal Development System 
CFC Data Flies - a managcmonl program 
CPV-327 HESCOM - transfers oa1a and programs b•dorec t1on­

CPV-328 
CHV 
CTV-367 

ally between VICs at three times lhe speed ol a disk d11ve 
HESCOUNT - mon11ors program eJ1ecut1on 
HESPLOT - rl1-res graph ics subroutines 
Conversions - figures , volume. leng1h, weight . area 

cc 
ana veloctty 10 all possible configurations 

The Mall - your complele mail program Cassette 
Disk 

CPV-220 
CPV-221 
CPV-224 
CPV-236 

Cllent Tickler 
Club Lister 
Depreclator 
Investment Analyst - keep !rack ot 1nvestmen1s 
and 1nves1ment opponun11 i1es 

$48.95 
14.95 
30.95 

8.95 
34.95 
49.95 
34.95 

34.95 
34.95 
14.95 
15.95 

13.95 
15.95 
17.50 
29.95 
12.95 
13.95 

15.95 
15.95 
17.95 
14.95 

19.95 
39.95 
49.95 
34.95 
29.95 
27.95 
40.95 

19.95 
12.95 
7.95 

24.95 
29.95 
16.95 
13.95 
9.95 

12.95 

Present Value 10.95 
Super Broker 12. 95 
Syndlcator - calculates whethe• 10 buy or sell 13. 95 
Ticker Tape - maintains investments prof ile 14.95 

( 

~ 
~ r, 

~ 
·~ 
~ 

CPV-251 
CPV-269 
CPV-270 
CPV-274 
CPV-276 
CPV-286 
CS-111 
CPV-294 

Un-Word Processor - screen ed1to• 16.95 I) 
Phone Directory - never lose a phone number again 9.95 ~ 
Checkbook - nome · utoflty' program 14 95 
Calendar My Appointments - pun1 a ca lenoar 14. 95 'I 

CPV·296 The Budgeter - place your personal finances in oraer 12 95 1 

for every mon1h 1n any year ~ 

~~~~~---"'-.~~~--.......~~---.;.~--'----~""'!>' 



voice at a time, the Chord and Slide modes are 
incompatible, so turning on one automatically 
turns off the other.) 

Attack, Decay, Sustain, Release 
To define your own waveform, press F2. Once 
you are in this mode, the computer asks a series 
of questions that apply to the construction of a 
new waveform. The first question is which 
waveform you wish to change. Pressing RETURN 
with no other input returns program control to 
the play mode. After this question, the computer 
displays the current Attack, Decay, Sustain, and 
Release values, and asks for new values. Pressing 
RETURN with no other input or giving a bad input 
returns you to the first question. 

The Envelope 

~Attack+j.Decay+Sustain---+ Release----! 

Time ----------• 

The attack rate is the time that it takes the 
sound to reach its highest volume level. The larger 
the number, the more time it takes. Decay is the 
time it takes the sound to drop to the Sustain vol­
ume level. Sustain is the volume level at which 
the sound remains until the Release is initiated. 
The Release rate is the time that it takes the sound 
to soften from the sustain level to silence (see the 
figure). 

After these questions, the computer asks for 
the waveform type. You must enter the first letter 
of the type of waveform desired. If the Pulse 
waveform is selected, then the pulse rate must be 
entered. The authors of the Commodore 64 man­
ual have written the pulse value as two numbers, 
the LOW pulse and the HIGH pulse. To obtain a 
single value for the pulse rate, take the HIGH 
pulse times 256 and add it to the LOW pulse. Once 
these questions have been answered, the com­
puter returns to the playing mode with the voice 
set to the one you have just modified. 

Program Structure 
The mechanics are fairly simple since !J10St of the 
program is written in BASIC. The REMs identify 
the major sections of the program (see the table 
for a description of variables). However, some 
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programming tricks are used. The POKE214,X 
command moves the cursor to line X on the screen. 
But a PRINT with no statement must follow this 
POKE or the cursor will not move to its new loca­
tion. A POKE 788,53 disables the RUN/STOP key, 

Variables 
A 
A$ 
AD 
AD() 
BF 
C$() 

co 
Cl 
C2 
CH 
ER 
ET 
FF 
FH() 

FLO 
HB 
I 
II< 
IN 
INS 
J 
KO 
LL 
LN$ 
MN 
NH 
NL 
NM$() 

oc 
p 
PH() 

PLO 
PU 
R 
RA 
RB 
s 
S1 
S2 
SL 
SP$ 
SR 
SRO 
T 
TO 
v 
VL 
VN 

WF 
WV 
WV() 

miscellaneous 
miscellaneous 
attack/decay for define waveform routine 
table of attack/decay values 
constant pointer to buffer (198) 
table of chord names 
table of chord note offsets 
chord number 
chord inversion 
chord mode flag 
INPUT routine error flag 
constant pointer for multikey input routine 
constant 255 
table of high bytes of frequencies 
table of low bytes of frequencies 
256 constant 
miscellaneous 
constant for "inkey" or keyboard matrix value 
value for input from INPUT routine 
input string from INPUT routine 
miscellaneous 
conversion table for ASCII values 
polyphonic flag 
constant line 
multivoice flag 
constant high byte location 901 ~ 

constant low byte location 900 
"root," "first," or "second" (for chord inversi.on 
display 
number of half steps offset( octave) 
maintain mode flag 
table of pulse high bytes 
table of pulse low bytes 
pulse rate for define waveform routine 
frequency number and miscellaneous 
slide mode register start pointer 
slide mode register end pointer 
constant 54272 
constant49152 (for multikey GET routine) 
constant 49403 (for music loader routine) 
slide mode flag 
constant39 spaces (for blanking) 
sustain/release value for define waveform routine 
table of sustain/release values 
currentbaseaddressofSID 
table oflast used base locations 
computer voice number 
volume 
constant voice number location for musicloader 
(251) 
waveform holder for define waveform routine 
ourrent waveform 
table of waveform values 

All variables beginning with "Z" are low numeric 
constants. 

--



COMMODORE 64:: 
Anaerlean PeriP-herals 

GAMES 
(on tape) 
646 Pacacuda 19. 95 
650 Logger 19.95 
651 Ape Craze 19.95 
652 Centro pod 19. 95 
653 Escape 19.95 
641 Monopoly 19.95 
642 Adventure #1 19.95 
648 Galactic Encounter 9. 
667 Yahtzee 14.95 
671 Robot Blast 14 .95 
673 Moon Lander 14 . 95 
676 Othello 14 .95 
686 Horserace-64 14.95 
692 Snake 14.95 
697 Football 14.95 
819 Backgammon 24 .95 
822 Space Raider 19. 95 
846 Annihilator 19 .95 
842 Zwark 19.95 
845 Grave Robbers 13.95 
841 Pirate Inn Adv. 22 .95 
904 Shooting Gallery 14.95 
816 Dog Fight 19.95 
817 Mouse Maze 19.95 
818 Ski Run 22 . 
820 Metro 22 . 
823 Sub Warfare 29 . 
838 Retro ball 39. 95 

(cartridge) 
839 Gridrunner 39 .95 

(cartridge) 
825 Mine Field 13. 
672 Dragster 14.95 
662 OregonTrail 14.95 
679 3-D TicTacToe 14.95 
655 Castle Advent. 14 . 95 

ORDERING BLANK 

To: American Peripherals 
122 Bangor Street 
Lindenhurst, NY 11757 

EDUCATIONAL 
(on tape) 
644 Type Tutor 19.95 
645 Assembly Language 

Tutor 14.95 
687 Fractional Parts 14.95 
902 Estimating Fractions 14.95 
695 Tutor Math 14.95 
870 Square RootTrainer 14.95 
699 Counting Shapes 14.95 
694 Money Addition 14. 95 
689 Math Dice 14.95 
678 Speed Read 14. 95 
643 Maps and Capitals 19. 95 
645 Sprite Editor 19.95 
904 Sound Synthesizer Tutor 19. 
696 Diagramming 

Sentences 14. 95 
690 More/Less 14.95 
688 Batting AVERAGES 14.95 
802 TicTac Math 16.95 
904 Balancing Equations 14.95 
905 Missing Letter 14.95 
864 Gradebook 15. 
810 French 1-4 80 . 
811 Spanish 1-4 80 . 
807 English Invaders 16.95 
809 Munchword 16.95 
812 Puss IN Boot 20 . 
813 Word Factory 20. 
660 Hang-Spell 14.95 
905 Division Drill 14 .95 
906 Multiplic . Drill 14.95 
907 Addition Drill 14.95 
908 Subtraction Drill 14. 95 
910 Simon Says 14.95 
911 Adding Fractions 14.95 
912 Punctuation 14.95 

Shipto : Name _ _____ _____ _ 

EDUCATIONAL 
Series on disk 
Co'mputer Science (30 programs) $350 
HS Biology (70 programs) $500 
HS Chemistry (40 programs) $450 
HS Physics (60 programs) $475 
HS SAT Drill (60 programs) $99 . 
Elem. Social Studies (18 pr .) $225 
Elem . Science (18 programs) $225 
Elem. Library Science (12 pr.) $170 
Librarians Package ( 4 utilities) $110 
3rd Grade Reading (20 lessons) $99. 
4th Grade Reading (20 lessons) $99 . 
5th Grade Reading (20 lessons) $99 . 
6th Grade Read ing (20 lessons) $99 . 
Spanish Teaching (12 lessons) $95 . 
PARTS OF SPEECH (9 lessons) $95 . 

BUSINESS 
(all on disk) 
WORD PRO 3 + 95 .00 
DATAMAN-64 data base program . 49 .95 
PERSONAL FILING SYSTEM 
(index card style) 19.95 

HOME FINANCE 19.95 
CYBER FARMER $195 . 
GA 1600 Accounting System 395. 
PERSONAL TAX 80 . 
ACCOUNTS RECEIVABLE 22 . 
New York State Payroll 89 . 
MAILING LIST 24 . 
Manufacturing Inventory 59 . 
Stock Market Package 39 . 
Finance 16.95 

ITEM DESCRIPTION PRICE 

Street _ ________ __ _ 

Town, State, ZIP--- ---------
NY State Residents 
only add 71/4% tax 

Shipping $1 .50 
D Please send your complete 64K catalog . 

If Canada or Mexico, add an additional $2.00 
(If COD, add 1.50) 
TOTAL AMOUNT 



but this can be annoying when li sting programs . 
To re-enable the RUN/STOP key, POKE 788,49. 
WAIT is also employed when waiting for input 
(WAIT 198,255). 

The SYSS1 (to 49152) is a fu ll keyboard scan 
routine for the Commodore 64. This routine is 
very useful because it allows the user to enter 
more than one key at a time. 

The machine language routine returns the 
ASCII va lues of the keys being pressed to addres­
ses 830, 831 , and 832. (Due to a hardware problem 
involving the way the keyboard is wired, certain 
combinations of keys yield incorrect values .) The 
number of keys being pressed is stored in location 
829. This routine could be used by games in which 
a multiple input is required. It cou ld also be 
adapted to work on other Commodore computers, 
such as the VIC-20 and the PET/CBM series . 

A second machine language subroutine sim­
ply loads the va lues from 900-906 into the appro­
priate voice in the sound chip. Select the increment 
for voices 0, 1, and 2 (0, 7, or 14), POKE 251 with 
this value, then SYS(49408). The subroutine does 
not start the note, but leaves it to BASIC, via a 
POKE to the sound chip (SID), for the corres­
ponding voice. 

If you find any problems in this program, or 
can offer any improvements or comments, please 
wri te to either of us at the addresses listed below. 
If you do not want to enter the program you rself, 
please send a standard (1541) floppy d isk or a 
cassette tape, a self-addressed stamped mailer 
and $3 to either of the addresses listed below . 

Chris Metrnlf 
123 Ardmore Rrl. 
Kc1111si11gto11 , CA 94707 

Marc Sugiyama 
5969 Chaboly11 Terr. 
Oakland, CA 94618 

Not'e: This program contains a number 
of characters which are not currently part of 
the listing conventions. To obtain any of the 
characters in the left column, type the keys 
indicated in the right column. (''Logo" indi­
cates the Commodore logo key at the lower 
left of the keyboard.) For any underlined 
characters in the listing, see the table in "How 
To Type COMPUTE!'s Programs." 

{ORG} LOGO & 1 {LTG} LOGO & 6 
{BRN} LOGO & 2 {LTB} LOGO & 7 
{LTR} LOGO & 3 {GY3} LOGO & 8 
{GYl} LOGO & 4 {C} CTRL & C 
{GY2} LOGO & 5 {X} CTRL & X 
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Music Master 

200 GOT0460 
210 
220 
230 REM SLIDE SUBROUTINE 
240 IFRA<0THENRA=R 
250 RB=R:T=S+V*Z7:POKEVN,V*Z7:POKENL,FL(RA 

):POKENH,FH(RA):SYSS2:POKET+Z4,WV 
+Zl 

260 FORI=RATORBSTEPSGN(RB-RA)/2:POKET,FL(I 
):POKET+l,FH(I):NEXT 

270 IFPEEK(IK)=JANDPEEK(IK)-64THEN270 
280 RA=RB:POKET+Z4,WV+P:V=V+MN*(Zl+Z3*(V=Z 

2)): RETURN 
290 
300 REM CHORD SUBROUTINE 
310 POKEBF,Z0:FORI=Z0TOZ2:A=R+C(Cl,C2,I):P 

OKEVN,I*Z7:POKENL,FL(A) 
320 POKENH,FH(A):SYSS2:NEXT:POKES+Z4,WV+Zl 

:POKES+ll,WV+Zl:POKES+l8,WV+Zl 
330 IFPEEK(IK)=JANDPEEK(IK)-64THEN330 
340 POKES+Z4,WV+P:POKES+ll,WV+P:POKES+l8,W 

V+P:RETURN 
350 
360 REM POLYPHONIC SUBROUTINE 
370 A=PEEK(IK):SYSSl:J=PEEK(ET):IFJ=Z00RA= 

ZSTHENRETURN 
380 FORI=ZlTOJ:R=K(PEEK(ET+I))+OC:IFR=OCTH 

ENNEXT:RETURN 
390 T(I)=V*Z7:POKEVN,T(I):POKENL,FL(R):POK 

ENH,FH(R):SYSS2 
400 IFMNTHENV=V+Zl:IFV=Z3THENV=Z0 
410 NEXT:FORI=ZlTOJ:POKES+T(I)+Z4,WV+Zl:NE 

XT 
420 SYSSl:IFJ=PEEK(ET)ANDA=PEEK(IK)THEN420 
430 FORI=ZlTOJ:POKES+T(I)+Z4,WV+P:NEXT:GOT 

0370 
440 
450 
460 REM INITIALIZE VARIABLES 
470 PRINT"{CLEAR}"CHR$(142);CHR$(8);:POKE5 

3280,0:POKE53281,0:POKE788,52:REM 
IGNORE RUN/STOP 

480 FORI=lT039:SP$=SP$+" ":LN$=LN$+"!":NEX 
T 

490 PRINT"{WHT}OCTAVE=5 VOICE=l :C:S:M:{ 
REV}V{OFF}:{REV}P{OFF}: VOLUME=l0 
{RIGHT}" LN$ 

500 POKE214,23:PRINT:PRINTTAB(l5)"MUSICMAS 
TER{HOME}{02 DOWN} 

510 A$="PLEASE STAND BY{WHT}":POKE214,2l:P 
RINT:PRINTTAB(l3)"{GRN}"A$:S=5427 
2:GOSUB1580 

520 DIMFL(l34),FH(l34),K(255),C(8,2,2):0C= 
48 :VL=l0:MN=l:LL=l:RA=-l 

530 Zl=l:Z2=2:Z3=3:Z4=4:Z7=7:ZS=64:FF=255: 
HB=256 

540 IK=l97:BF=l98:VN=25l:NL=900:NH=90l:ET= 
829:Sl=49152:S2=49408:FORI=ZlT041 

550 K (ASC (MID$ ( "Q2W3ER5T6Y7UI900P@-*£ T { 
HOME} {C} ZSXDCVGBHNJM, L.: /",I)) )=I :NEXT 

560 PRINTTAB( 13) "{CYN} {UP} "A$: R=5. 8:A=l078 
7.4138:J=Z2T(-Zl/12) 

570 FORI =94T00STEP-l:FH(I)=INT(A*R/HB):FL( 
I)=A*R-HB*FH(I):A=A*J:NEXT 

580 PRINTTAB( 13) "{UP} "A$ :GOSUB1310 
590 
600 REM READ ALL DATA 
610 FORI=Z0T08:FORJ=Z0TOZ2:READC(I,J,0),C( 

I,J,l),C(I,J,2):NEXT:READC$(I):NEXT 
620 READNM$(0),NM$(1),NM$(2):FORI=lT08:REA 



VIC·20 
(a real computer at the price of a toy) 

sag.oo 
(when you buy 6 programs) 

You get the Commodore VIC-20 computer for only 
$134.00 when you buy 6 tape programs on sale for 
only $59.00. These 6 programs list for $100.00 to 
$ 89.00 You can choose one of three packs: 6 
games pack, 6 home finance pack, or 6 small 
business pack. The VIC-20 computer Includes a full 
size 66 key typewriter professional keyboard, color 
command keys, upper/lower case, full screen editor, 
16K level II mfcrosofl basic, color, sound and 
music, real time, floating point decimal, easy to 
read self teaching Instruction bOOk, connects to any 
TV, Includes console case. 

33K COMMODORE VIC S159.00 
with 21' times lftOf9 power 

You get the VIC-20 computer plus we expand the 
total memory to 33,000 bytes to give you 211. times 
more programming power. 

41K COMMODORE VIC S199.00 
with 4 um.. lftOf9 power 

48K COMMODORE VIC 1249.00 
wtth I tlmee 1n019 power 

4G-&O COLUMN BOARD $99. 

A fantaatic pr1ce breakthrough for VIC-20 owners on 
this most wanted accessory! I "Now you can get 40 
or 80 Columns on your T.V. or Monitor Screen." 
Plus we add a word processor with mall merge, 
electronic spread sheet, time manager and terminal 
emulator 11 These PLUS programs require only 
SK RAM memory. 

TRACTION FRICTION PRINTER sm.oo 
Comstar FfT deluxe line printer, prints 8Y.x11 full 
size, single sheet , roll or fan fold paper, labels etc. 
40, 66, 80, 132 columns. Impact dot matrix, bl· dlrec· 
tlonal, 80 CPS. 

&OK MEMORY EXPANDER $69.00 

Slxslot - Switch selectable - Reset button - Rib­
bon cable. A must to get the most out of your 
VIC-20 computer. 

VOICE SYNTHESIZER t79.00 

Makes your VIC-20 talk, VOTRAX based plus 
features found only In $295 versions. GREAT BUY 
- DON'T MISS THIS SALEI I 

TOP10ARCADEGAMES 
VIC·20TAPE PllOOllAM IAUll 

,_.,. N•me 
l , Su~r Pa111tooper (Fanta1t lc) 

2. E•lerm1nator ·Plu1 
(Better tnan C.nllpedt) 

3. Ct1c1i111 (Belter 1han Frogge') 

.... 
119.~ 

119.95 

119.95 
SnKkman (S.1t1r thtin Pickman) 115..96 
a..1.c11c Crouf1r1 (you1n IN middle) 110.Sl!t 
.t.n1 1 Maller Soi..111r (Nucl•&r °'1&111'1 S18.9'!1 

Bug BIHi (CtHpy) 116..96 

Bombs Away (GrHI) 11~96 

l-0 Ma.ze·Esc1pe $U.96 
10. Ktlly Kong SU.95 

llUY ANY FOUR - DEDUCT 10% MORE 

VIC·20 PROGRAMMING AIDS! I 
a.lo 

• lnttoducl1on to t>a11c programming 1.22 .~ 
(manual and tapes) 

• ACl.,,anced b1S1c pro0ramm1ng 22.96 
tm anu11 and 11pes1 

• P1o0rammer s refe rence manual 1~ .96 
(288 PIOH - you muSI h l WI this!) 

• Programmers euy reference c11d 3.9a 
11101es·l1sts-draw1ngs) 

• VIC-20 Aewe.led 11 .as 
11'67 P•OU ol VIC sec rets) 

• 6502 Mac rune Language AsHmbler 24.~ 

• 16K Pro0ramm1ng C1!H10g1 5 .00 
IO••t!) 400•4 more pro0ramm1ng power -
ge t S24 95 16K • t1Yenlu re game h ee l) -· PROFESSIONAL SOFTWARE 

NalN 
wOtd processing pack 
complele Oa1a Base pack 

l•nctooes Maolmer9e1 
Electron•c spreadsheet pack 

(like v1s1ca.lc ) 
Accounting pack 

(personal & busonessl 
Programmers Helper 
Programming Reference guide 
Basic TutOf' 
Typong TulO< 

Sale 
$69.00 

S69.00 

S69.00 

$49.00 
S59.00 
118.96. 
St9.95 
$19.95 

80 column BOARD 
80 charac ters per line on the screen at one time. In· 
eludes word processong pack ll isl $89.00). complele 
dala base pack (losl $89.001. Electronoc spreadsheel 
pack (loSI $89.00). ALL FOR ONLY 1179 

We have ove1 300 Programs for 
lhe CommOdore &4 Computer 

WE LOVE OUR CUSTOMERS 

COMMODORE 64 
(more power than Apple II at hall the price) 

WE HAVE THE LOWEST PRICES - CALL USI 

(with factory rebate and software savings applied) 

You pay only $397.00 when you order the power· 
ful 84K Commodore 64 computer! We pack with 
your computer a VOUCHER good for $100 rebate 
from the factory when you send In your old 
Atari , Mattel , Coleco electronic game or com· 
puter. This Includes Sinclair, Timex, Texas In· 
struments, VIC.20 computers and others! ! PLUS 
we also Include a $100 software COUPON FREE 
that allows you to buy PROFESSIONAL SOFT· 
WARE from the Items shown In the center col· 
umn of this adl Call us today (312) 382-5244 for 
best prices and best service. 

PROFDllONAL WORDPROCESSING 
PACKAGE 

This wordprocessor Is specially designed for the 
Commodor~ utilizing the latest techniques. 
Allows powerful text editing capabilities without 
long hours of orientation or training. Complete cur· 
sor and Insert/delete key controls are used. Block 
movement and/or duplication, line Insertion and/or 
deletion, automatic centering, margin settings, tab 
settings, copy, disk or tape handling, and all printer 
types. Up to 99 continuous pages of text can be 
output to the printer. List $89.00. 

COMPLETEDATABASEPACKAOE 
A user friendly data base system that makes In· 
format ion easy to find and store. You can add, 
change, delete, and search for data. Print the In· 
formation on a printer In any format desired. When 
combined with the word processor pack you have a 
powerful merge program that allows custom 
documents and personalized malling Usts. list 
$89.00. 

COMPLETE ACCOUNTING PACKAGE 
(Home or Smell BuslMM) 

This general 1eager program Is perfeet ror small 
business as well as home. It utilizes a double entry 
bookkeeping system. You only need enter one Iran· 
sactlon and the computer will handle the other. All 
accounts are user deflneable and will build for 1 
year, resulting In a file of all transactions by ac· 
count number, month and year to date. Each month 
a current month's transactions can be viewed at any 
time (99 accounts 167 entries per month). With this 
accounting program you will be able to monitor 
your financial growth as well as your expenses. list 
$59.00. 

COMMODORE-64 PROGRAMMERS 
REFERENCE QUIDE 

This Is lhe In-depth guide that goes Into the heart 
of the 64. All aspects of the bas ic and machine 
language are covered. (A must for anyone wishing 
to program the Commodore-64). Sale $16.95. 

•LOWEST PRICES• 15 DAY FREE TRIAL• 90 DAY FREE REPLACEMENT WARRANTY 
•BEST SERVICE IN U.S.A.• ONE DAY EXPRESS MAIL• OVER 500 PROGRAMS• FREE CATALOGS 

~------~--------------~----• Add $10.00 for shipping, handling and Insurance. Il linois residents I 
I please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII f 
I orders. WE DO NOT EXPORT TO OTHER COUNTRIES. I 
I Enclose Caahlers Check, Money Order or Personal Check. Allow 14 days I 
I for delivery, 2 to 7 days for phone orders, 1 day express mall l Canada I 

orders must be In U.S. dollars. 
I • 

-~--------~~ -~----------

PRDTECTD 
ENTERPRIZES (we LoveouRcusTOMERs) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



630 

640 

650 
660 
670 
680 

690 
700 
710 
720 

730 
740 
750 

760 
770 
780 
790 
800 
810 

820 

830 

840 

850 

860 

870 

880 
890 

900 

DAD(I),SR(I),WV(I),PL(I),PH(I):NEXT 
FORR=lT02:READI,J:FORA=ITOJ:READIN:POK 
EA,IN:NEXT:NEXT 
PRINTTAB(9)"{DOWN}(USE CONTROL-XTO EX 
IT)":I=l:GOSUB860 

REM NUCLEUS 
WAITBF,FF:J=PEEK(IK):GETA$:R=K(ASC(A$) 
)+OC:IFR=OCTHENGOSUB800:GOT0680 
IFSLTHENGOSUB240:GOT0680 
IFCHTHENGOSUB310:GOT0680 
IFLLTHENGOSUB370:GOT0680 
T=S+V*Z7:POKEVN,V*Z7:POKENL,FL(R):POKE 
NH,FH(R):SYSS2:POKET+Z4,WV+Zl 
IFMNTHENV=V+Zl:IFV=Z3THENV=Z0 
IFPEEK(IK)=JANDPEEK(IK)-64THEN740 
POKET+Z4,WV+P:WAITBF,FF:GETA$:J=PEEK(I 
K):R=K(ASC(A$))+0C:IFR-OCTHEN720 
GOSUB800:GOT0680 

REM PARAMETER FUNCTIONS 
IFCH=0THEN830 
FORI=0T02:IFA$=MID$( 11

[])
11 ,I+l,l)THENC2 

=I:PRINT"{HOME}{DOWN} 11 TAB(23)NM$( 
I) :RETURN 
NEXT:A=ASC(A$):IFA>32ANDA<42THENCl=A-3 
3: PRINT" (HOME} {DOWN} "TAB( 11 )C$ (Cl 
) :RETURN 
FORI=lTOB: IFA$< >MID$ (II (BLK} (WHT} (RED} ( 
CYN} { PUR} [ GRN} ( BLU} ( YEL} 11 

, I, l ) THE 
NNEXT:GOT0850 
OC=l 2* ( I-Zl): PRINT" {HOME} "TAB ( 7) MID$ ( S 
TR$(I),2):RETURN 
FORI=l TOB: IFA$ <>MID$ ( "(ORG} ( BRN} ( LTR} ( 
GYl}(GY2}{LTG}(LTB}{GY3}",I , l)THEN 
NEXT:GOT0880 
POKE902,PL(I):POKE903,PH(I):WV=WV(I):P 
OKE904,WV:POKE905,AD(I):POKE906,S 
R(I) 
PRINT" (HOME} "TAB( 16 )MID$ ( STR$ (I), 2): RE 
TURN 
IFA$ <>II (Fl} II ANDA$<> II {F3} "THEN930 
VL=VL-(VL<l5ANDA$="(Fl)")+(VL>0ANDA$=" 
(F3)"):POKES+24,VL 
PRINT" (HOME} "TAB( 37) RIGHT$ ( "0"+MID$ (ST 

1050 
1060 REM DISPLAY WAVEFORM PARAMETERS 
1070 GOSUB1470:POKE214,13:PRINT 
1080 PRINT"VOICE TO BE DEFINED (1-B)";:J=l: 

GOSUB1500 
1090 IFIN<lORIN>BTHENGOSUB1470:GOT01400 
1100 I=IN:PRINTTAB(3l)"ATT:"MID$(STR$(INT(A 

D(I)/16)),2) 
1110 PRINTTAB ( 31) "DEC: "MID$ ( STR$ (AD( I )AND15 

) , 2) 
1120 PRINTTAB ( 31) II SUS: "MID$ ( STR$ (INT (SR( I) I 

16)), 2) 
1130 PRINTTAB( 31) "REL: "MID$ (STR$ (SR( I )AND15 

) , 2) 
1140 PRINTTAB( 31) "WVF: { CYN} "MID$ ( "SAWTRIPUL 

NSE",3*LOG(WV(I))/LOG(2)-ll,3)"{WHT} 
1150 IFWV( I) =64THENPRINTTAB ( 31) "PLS: "MID$ ( S 

TR$(PH(I)*HB+PL(I)),2) 
1160 : 
1170 REM DEFINE A NEW WAVEFORM 
1180 POKE214,14:PRINT:PRINT"ATTACK RATE (0-

15)"; :J=2:GOSUB1500:IFERTHEN1070 
1190 AD=IN:PRINT"DECAY RATE (0-15)";:GOSUB1 

500:IFERTHEN1070 
1200 AD=AD*l60RIN:PRINT"SUSTAIN LEVEL (0-15 

)";:GOSUB1500:IFERTHEN1070 
1210 SR=IN:PRINT"RELEASE RATE (0-15)";:GOSU 

Bl500:IFERTHEN1070 
1220 SR=SR*l60RIN:PRINT"(CYN}S(WHT}AW {CYN} 

T(WHT}RIANGLE (CYN}P(WHT}ULSE { 
CYN}N(WHT}OISE";:J=l:GOSUB1500 

1230 FORJ=lT04:IFIN$<>MID$("STPN",J,l)THENN 
EXT:GOT01070 

1240 WF=2T(J+3):IFWF<>64THEN1260 
1250 PRINT"PULSE RATE (0-4095)";:J=4:GOSUB1 

500:PU=IN:IFIN<00RIN>4095THEN1070 
1260 WV(I)=WF:PL(I)=PU-HB*INT(PU/HB):PH(I)= 

INT(PU/HB):AD(I)=AD:SR(I)=SR 
1270 GOSUB1470:GOSUB1410:GOT0860 
1280 : 
1290 : 
1300 REM DISPLAY KEYBOARDS 
1310 POKES+24,VL:PRINT"{HOME}(03 DOWN}"TAB( 

9)"'(REV) {RIGHT} {RIGHT) ] ( 
RIGHT) {RIGHT] (RIGHT} ] (RIGHT} -
{RIGHT] ] {RIGHT} {RIGHT] (RIGHT] 
" -

( ) ) 1320 PRINT" LOW '{REV} {OFF}2{REV} 

910 
R$ VL ' 2 ' 2 ):RETURN OFF)3(REV} ] {OFF}5{REV} {OFF}6( 

920 REM STYLE FUNCTIONS REV) (OFF}7TREV} ] (OFF}9(REV) { 
930 IFA$="(F4}"THENP=l-P:POKE1047,13+128*P OFF}0{REV} ] (OFFT-{REV} (OFF)£( 

REV} s II -
:GOT01580 

940 IFA$="{F6}"THENMN=l-MN:POKE1049,22+128 .1330 PRINT"KEYBOARD '(REV)]]]]]]]] 
] ] ] ] ] II -

*MN:GOT01580 
950 !FA$=" (F8} "THENLL=l-LL: POKE1051, 16+128 1340 @P]~~~T]T~( 9 ) "_'._{REV)01W1E1R1T1Y1U1I101P1 

*LL:RETURN 
960 IFA$="(F7}"THENSL=l-SL:RA=-l:POKE1045, 1350 PRINTTAB(l3)"{DOWN)*{REV} {RIGHT) { 

19+128*SL:CH=l:GOT0990 RIGHT} ] {RIGHT) {RIGHT} {RIGHT) -
970 IFA$<>"{F5} 11 THEN1010 1 (RIGHT) (RIGHT} {OFF}_!" 
980 POKE1045,19:SL=0 1360 PRINT" HIGH *(REV} {OFF}S(REV) 
990 CH=l-CH:POKE1043,3+128*CH: IFCH=0THENPR {OFF)D{REV} ] {OFF}GTREV} (OFF }H{ 

INT"(HOME}(DOWN}"LN$:PRINTSP$:RET REV} {OFF}J(REV} ] {OFF}L(REV} { 
URN OFF}:(REV} (OFF}4" 

1000 PRINT"{HOME){DOWN}"SP$"{RIGHT}(UP}CHOR1370 PRINT"KEYBOARD - _'._{REV) 1111 l__l 
D TYPE:"C$(Cl)TAB(23)NM$(C2)" INV 111 (OFF)_!" 
ERSION{ RIGHT} "LN$: RETURN 1380 PRINTTAB ( 13) "* {REV} Z]X]C]V]B]N]M],]. ]/ 

1010 IFA$=" "THENGOSUB1580:RA=-l:POKEBF,Z0: {OFF}4" - - - - - - - - - -
RETURN 1390 -

1020 IFA$=" {X} "THENGOSUB1580: PRINT" {CLEAR}" 1400 REM DISPLAY FUNCTION MENU 
; :POKE788,49:END 1410 POKE214,13:PRINT:PRINT"Fl LOUDER 

1030 IFA$ < >" [ F2} "THEN RETURN F2 -- DEFINE WAVEFORM 
1040: 1420 PRINT"{DOWN}F3 -- SOFTER F4 -- ( 
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CYN}MAINTAIN(WHT} 
1430 PRINT"(DOWN}F5 -- (CYN}CHORDS(WHT} 

F6 -- {CYN}MULTIVOICE{WHT} 
1440 PRINT"{DOWN)F7 -- {CYN)SLIDES{WHT} 

F8 -- (CYN)POLYPHONIC{WHT}":RETURN 
1450 
1460 REM CLEAR DISPLAY AREA 
1470 POKE214,12:PRINT:FORJ=lTOll:PRINTSP$:N 

EXT:RETURN 
1480 
1490 REM INPUT SUBROUTINE 
1500 IN$="":PRINT"? "; 
1510 PRINT"(REV} (OFF}{LEFT}";:WAI TBF,FF: 

GETA$: IFA$=" {X} "THEN1020 
1520 A=ASC(A$):IFA=l3THENPRINT" ":IN=VAL(IN 

$):ER=(IN<00RIN>l5)0RIN$="":RETURN 
1530 IFA=20ANDLEN(IN$)THENPRINT" (02 LEFT} 

(LEFT}";:IN$=LEFT$(IN$,LEN(IN$)-l) 
1540 IF(AAND127)<350RLEN(IN$)=JTHEN1510 
1550 PRINTA$;:IN$=IN$+A$:GOT01510 
1560 
1570 REM CLEAR MUSIC CHIP 
1580 FORI=4T018STEP7:POKES+I,0:NEXT:FORI=0T 

023:POKES+I,0:NEXT:RETURN 
1590 
1600 
1610 REM CHORD DATA 
1620 DATA,4,7,,3,8,,5,9,"MAJOR ",,3,7,, 

4, 9, I 5 I 8, "MINOR 
1630 DATA,3,6, ,3,9, ,6,9, "DIMINISHED" I ,4,8, I 

4,8,,4,8,"AUGMENTED II 

1640 DATA,4,11,,4,ll ,, 4,ll,"MAJOR 7TH ",,3, 
10, I 3 I 10, I 3, 10, "M I NOR 7TH II 

1650 DATA,4,10,,4,10,,4,10,"DOMI N 7TH",4,7, 
9,4,7,9,4,7,9,"MAJOR 6TH 11 

1660 DATA3,7;9;3;7;9;3,7,9,"MINOR 6TH"," R 
COT"," FIRST",SECOND 

1670 
1680 REM WAVEFORM PARAMETER DATA 
1690 DATA,249,16,,,,249,32,,,,249,64,160,15 

, ,249,128,,, ,240,16,, ,204,204,16,, 
1700 DATA,252,64,200,, 1 92,240, 32,, 
1710 
1720 REM MULTI-INPUT ASSEMBLY CODE 
1730 DATA49152,49294,120,169,,141,61,3,170, 

169,254, 133,252,165,252,141 ,,220,173 
1740 DATA l ,220,157,143, 192,232,56,38,252,17 

6,239 , 162,,160,,189,143,192,42,176 
1750 DATA29,72,132,253,138,10,10,10,5,253,l 

68,185,79,192,238,61,3,172,61,3,153 
1760 DATA61, 3, 104, 192, 3, 240, 12, 164, 253, 200, ·· 

192,8,208,219,232,224,8,208,209,88 
1770 DATA96,17,135,134,133,136,29,13,20,0,6 

9,83,90,52,65,87,51,88,84,70,67,54 
1780 DATA68,82,53,86,85,72,66,56,71,89,55,7 

8,79,75,77,48,74,73,57,44,64,58,46 
1790 DATA45,76,80,43,47,94,61,l,19,59,42,92 

,3,81,2,32,50,4,95, 49 
1800 
1810 REM MUSICLOADER ASSEMBLY CODE 
1820 DATA49408,49454,169,212,133,252,169,,l 

60,6,145,251,136,145,251,170,169,8 
1830 DATA136,145,251,138, 145,25 1 ,136,192,l, 

208,249,188,41,193,185,132,3,145, 
251 

1840 DATA232,224,6,208,243,96,2,3,,l,6,5 {§ 

WE GOT THE BEST 
FDR THE CDMMDDDRE 64 

(At The Lowest Prices) 

BUSINESS AND HOME APPLICATIONS 
FINANCE CALC 64 

CATA BASE 64 

INVOICE EASE 64 

HESWRITER 64 

TOUCH TYPING TUTOR 64 

FAMILY PAC 64 (3 IN 1) 

MUSIC MAKER 64 

BABIES OF THE OIRT 

GRIORUNNER 

TEMPLE OF APSHAI 

ANNIHILATOR 

MOTOR MANIA 

The #1 selling f inance manager f or business and home. 

A professiona l record keeping s y scem wich in scanc recall. 

A cash regiscer and invo ice princer. le even creace s a daily 
and yearly s a les reporc. 

An adv anced word processing s ys em on a carcridge. 

Learn ing cyping c a n be fun! 

A c h eck balancer, recipe k eeper a nd a space mach game. 

ENTERTAINMENT 
P lay, record and wr1ce rnus1c . Be er chan a p iano. 

An eart:hquake s u cks you 1nco Che cencer of che ear h. To 

escape you muse k ill che Babies O f T h e D ire. But: don 'c 

m iss. or 1c's doomsday. acch ou for che Mocher! 

Concrol y our ligh n 1ng fasc baccle ship aga 1ns enemy dro1ds. 

El1m ina e mans ers and reach che reasure. 

1c·s iusc like che arcade game ··oefen der." 

COMPETITION PRO .JOYSTICKS 
A 0 1d broken g lass. rocks, walls, o il spills and crazy drivers. 

They're che besc. 100 °/o beccer than W ico. 

VDU CAN TDD! 
CALL (213) 982-5368 OR MAIL TO: 

$59.00 

$59.00 

$35.00 

35.00 

$19.00 

$45.00 

35.00 

$27.00 

$29.00 

$22.00 

$16.00 

$ 22.00 

$19.00 

HOUSE OF SOFTWARE• 9183 Mercedes Ave.• Arleta, CA 91331 

June 1983 COMPUTE! 133 



REVIEWS 

Commodore 64 Programmer's 
Reference Guide 
Anu M. Gupta 

This book is Commodore's an­
swer to the many questions of 
Commodore 64 owners. The 
manual included with the 64 can 
get you started, but the serious 
programmer will probably find 
much in thi s book of grea t va lue. 

Thorough Coverage 
The 486-page gu ide is thorough 
in its documentation of the 64's 
features. It begins by covering 
the rules governing program­
ming in BASIC. There are ex­
amples showing how to set up 
expressions and the hierarchy of 
mathematica l operations. A sec­
tion on programming technique 
shows the main ways to input 
in fo rmation into the computer, 
and methods for conserving 
memory. 

The second chapter is a 
BASIC "dictionary," with com­
plete information and example 
of what each command does. 
It's an exce llent reference when 
ncountering new comma nd . 

The short tutorial on using the 
keyboard and screen ed itor 
should put newcomers to the 64 
at a e. 

Then xt chapter i an in­
depth discussion on using the 
screen graphics of the 64. The 
material includes the vital mem­
ory locations for video display, 
di splay modes, programmable 
characters, bi t-mapping, smooth 
scrolling, and sprites. The guide 
devotes more than 50 pages of 
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the graphics chapter to program­
mi ng sprites and contains sa mple 
progra ms with explanations. 
Thi ection a lon may be worth 
the price of the book. 

The chapter on sound also 
combines sample programs with 
explanatory t xt to show how 
the programm r ca n make use 
of the 64's sound capabi liti es . It 
dea ls with volume, multiple 
voice , waveforms, en velope , 
filtering, and mod ulatio n to help 
you create the sounds you are 
after. 

Machine language. The e two 
words ca use some BASIC pro­
grammer to pau se and ca tch 

their brea th. Chapter 5 uses a 
relatively simple vocabu lary to 
introduce some aspects of 
machine language program­
ming. It covers severa l topic , 
including the kernal, instruction 
e ts, and addressing modes, to 

name a few. A comple te memory 
map of the 64 is featured at the 
end of this chapter. 

An input/output gu ide con-
titutes the la t chapter, wi th 

information on output to su ch 
devices as modems and printe rs . 
It also ill u trates how to make 
full use of the RS-232 interface, 
use r port , serial bu s, and expa n­
sion port. There is a lso a sectio n 
on using paddles, joys ticks, and 
li ght pen . 

100 Pages of Reference 
Tables 
Followin g the last chapter are 
more than 100 pages of reference 
tables, including BASIC abbrevi­
ation s, screen display codes, 
ASCII codes, note va lues for 
music, pinouts of all the majo r 
chips, error messages, ch ip 
specification , and a quick refe r­
ence card. The last page is 
perhaps the biggest surpri se of 
all, a fu ll fo ld-out schematic 
diagram of the 64 for hardwa re 
enthusias t . 

Commodore has done Cl 

solid job with this book. It pro­
vides 64 users w ith im portant 
assistance in increasing their 
unders tanding of their com­
puter. Whi le the book make no 
attempt to teach programming 
as such , it is a fin e reference 
book . 
Co111111odore Business Machines , Inc. 
487 Devon Park Drive 
Way11e, PA 19087 
$19.95 ~ 



$$$SAVE TIME & MONEY$$$ 
************** 
HANNA ENTERPRISES 
1303 COLUMBIA, SUITE 207 
RICHARDSON TEXAS 75081 

************** 
TO ORDER CALL 

(214) 231-2645 
Master Card & Visa 

add 3% surcharge for 
credit cards 

F.O.B. Dallas, Texas 

*****.t*¥********-**.f./** 
COMMODORE 

COMPUTERS 
COMPUTERS 

COMPUTERS 

COMMODORE 

B-500 (128) 
P-500 (128) 
8032 
64 

DRIVES 

NEW 

DRIVES 

$795.00 
$795.00 

$1,004.64 
$389.35 

DRIVES 

COMMODORE 

MONITORS COLOR & SOUND 
NEW $239.00 

8250 
8050 
1541 
1530 

2mg. 
1mg. 
170k 

DATASETTE 

$1,292.40 
$932.50 
$356.40 

$63.00 

PRINTERS 

8300 
8023 
1526 

PRINTERS 
PRINTERS 

$1,436.40 
$572.40 
$317.97 

THE MOST 
PRACTICAL MICRO 

DESERVES 

COMMODORE64:: 

the 

THE MOST 
PRACTICAL 
SOFTWARE •. 

Assistant ITS INTEGRATED! 

Series 
,.. 

w WRITERS' ::c ASSISTANT 
$125.00 EA. 

.... 
I WORD PROCESSING \ w SPREAD SHEET ::c ASSISTANT w FILING .... ::c 

SPREAD SHEET ANALYSIS --._ .... ASSISTANT 
DATA BASE MANAGEMENT 

A fully integrated software set that is practical and easy to use. The 
Assistant Series allow you to get the most from your 64 without 
spending hours learning how to operate the programs! Use The 
Writer's Assistant and The Filing Assistant to merge mailing lists 
with form letters - add The Spreadsheet Assistant to include 
financial projections as part of your documents. All programs 
include easy to understand Menus, "Help" keys, "Helpful Hints" 
section, and direct Print commands. Also available - Personal 
Finance Assistant 59.95. Record 26 Accounts in 26 Categories. 
Generate reports an any combination of fields. 

RAINBOW COMPUTER CORPORATION 
490 Lancaster Avenue, Frazer, PA 19355 (215) 296-3474 
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The Printographer 
Graphics Printer Package 
For The Apple 
The Printogrnpher, by Stephen 
Billard, is a utility program which 
processes high-resolution im­
ages on the Apple II computer 
and sends them to a printer. 
You can perform cropping oper­
ations on the high-resolution 
screen and determine the format 
in which the image will appear 
on the printer. The package 
comes with one disk including 
instructions on how to make 
backup copies and a 27-page 
manual. 

Operates With Any 
Printer 
The first question that many 
people will ask about The Prin­
tographer is, "Will it work with 
my printer?" The answer is yes, 
indeed, if your printer has any 
graphics capability. A powerful 
feature of the program is the 
ease with which it can be con­
figured to operate with just about 
any combination of printer and 
interface. 

If you have one of more 
than a dozen common printers, 
you do not need to know any 
technical details of its operation. 
From a menu, you can identify 
your printer and, if applicable, 
the particular interface card that 
you have . This menu automati­
cally appears the first time you 
boot the disk. The printer 
specifications that you select are 
then saved to the disk so that on 
subsequent runs you are moved 
directly into the main program 
without having to identify your 
particular printer again. 

The manual explains how to 
rerun the printer-selection pro­
gram should you wish to run 
The Printographer with a different 
printer. If your printer is not one 
of those on the menu, then you 
explain how your printer proces-
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ses information, but the program 
on the disk still does most of the 
work. 

Tire Pri11togrnpher performs 
its various cropping operations 
on the high-resolution screen 
quickly and smoothly. Pictures 
can be cropped from the top, 
bottom, or either side, or in a 
diamond or oval shape within 
the boundaries you specify. 
Starting over again is accom­
plished by a single keystroke, 
and the mechanics of operating 
the program are easy to under­
stand. 

However, I did encounter a 
problem. The cropping instruc­
tions are given on the text page 
and include, logically enough, 
the use of the question mark to 
return the instructions to the 
screen. The first time through 
the instructions, I paid little at­
tention to them except to re­
member the use of the question 
mark. 

Unfortunately, once I was 
on the high-resolution page for 
cropping, the question mark 
generated only a beep from the 
computer; I saw no instructions. 
Eventually I found that a CTRL-C 
would send the program to a 
point from which I could return 
to the instructions, but the first 
time through I had to reboot the 
disk just to see the instructions 
again. 

Easy To Use 
Most of the program is very easy 
to use. The general format em­
ploys the ESC key to move a 
highlighting identifier through 
the menu and .the RETURN key 
to actually select the item that is 
highlighted. I was impressed 
with how easy it was to select a 
high-resolution picture from 
among a mixture of Applesoft, 

text, and binary fi les on one of 
my own disks. The Pri11tograplrer 
gave me a menu of only the high­
resolution images on my disk. It 
even ignored other binary files 
that were not high-resolution 
pictures . 

The printing routines seem 
to work exactly as specified. 
Pictures can be printed in normal 
or inverse mode, vertically or 
horizontally on the page, magni­
fied up to nine times, and tabbed 
over on the page. Routines 
for doing this printing from your 
own programs are available (not 
copy-protected) on the disk with 
instructions in the documenta­
tion on how to use them. Images 
can also be saved on a di kin 
one of three forms: a regular 
binary file, a compressed version 
that saves space, or a printer 
image. If you have the right 
printer setup, this last form al­
lows printer spooling so that the 
computer is not tied up while 
the graphics are being printed. 

The documentation is clear 
and complete. It is not packaged 
in a fancy (and expensive) pad­
ded binder, but it contains all of 
the information that I would 
want to know about the soft­
ware . The primary part of the 
documentation is written so that 
no technical knowledge of the 
Apple or printers is required . 
The appendices, however, con­
tain technical details such as 
writing your own piinter driver 
and memory management so 
you can use some of the Pri11tog­
rapher routines within your own 
programs. 

The backup procedure 
seem to work well. Parts of the 
disk are copy-protected. The 
disk, however, comes with its 
own copying program which, 
according to the documentation, 
will make a total of three backup 
copies of the disk. This copy 
program uses a single drive, 
supposedly for assuring 
maximum reliability during the 
copying process. The copy pro­
gram works essentially like 
COPYA on the Apple System 



Master Disk. 
All in all, The Printogrnpher 

is a useful utility which is rela­
tively easy to use. It comes with 
co1T1plete documentation. The 
program is not without faults, 
but technical support is easy to 
obtain. The price seems in line 
with the capabilities of the pro­
g ram. Its s trongest feature is the 
manner in which it can easi ly be 
configured to work with 
whichever graphics printer you 
might happen to have. 
The Printograph er 
Sv11/11 wcs lt!m Dntn Syslt!111s 
10761-E Wovrlsirlc Avenue 
Sn11t ec, CA 92071 
$49.95 © 

Marathon For 
Atari Mike Kinnamon 

More Than A Math Drill 
Mara thon departs somewhat 
from typica l math drill programs. 
It makes use of the Atari's 
graphics and sound capabilities . 
The object is to advance your 
marathon runner from the start­
ing line at the left of the screen 
to the finish line at the right. 
This is accomplished by giving 
the correct answer to the math 
problem presented before your 
opponentdoesorbeforethe 
timer runs out . 

When the game is loaded 
from disk or cassette, an option 
allows one or two players . You 
may then select which 
mathematical operation the 
game wil l focu s on - addition, 
subtraction, multiplication, or 
division . You may opt for a 
mixture of these operations by 
selecting the general category 
in tead . 

Four Levels Of Difficulty 
There are four levels of difficulty: 
walker, jogger, sprinter, and 
olympian . Each successively 
higher level decreases the 
amount of time allowed to cor­
rectly answer the math prob-

lems. Pressing ST ART begins 
the game. 

A math problem, nothing 
larger than two-digit numbers, 
will appear near the middle of 
the screen . Two matrices (one 
for each player) containing eight 
answers from which to choose 
appear on each side of the 
screen. 

Once a player has located 
the correct answer on the matri 
he or she uses the joystick to 
position the cursor over the ap­
propriate cell and presses the 
red button to indicate the an­
swer. The player who gets the 
right answer first is rewarded 
with the advancement of his or 
her marathon runner at the top 
of the screen . 

The game continues in this 
manner unti l one of the player's 
marathon runners crosses the 
finish line . On every fifth prob­
lem, the players are asked to 
identify the multiple of a given 
number. At the game's conclu­
sion, the winning p layer wi ll be 
ranked from "Walker-Team Six" 
to "Olympian-Team One." 
These rankings are derived from 
a combination of correct an­
swers, advancements due to the 
opponent's incorrect responses, 
and the number of times that the 
timer expired. 

Good Graphics 
Geoff Brown, the author of 
Marathon, employs effective 
mixed screen modes and color 
schemes. The flow of the pro­
gram is smooth and bug-free. 

R111111ers nre locked in n tic n/ the lop vf 
Ifie scree11 while Ifie progrn 111 nwnits !lie 
answer lo n 111nth problem in 
Marathon. 

CENTURY 
MICRO PRODUCTS 

**ALL SOFTWARE PRICES 
25%-40% OFF RETAIL** 

THE PROOUCTS BELOW ARE JUST AN EXAMPLE OF 
OUR SUPER OISCOUNTS. MANY MORE PROOUCTS 
ARE AVAILABLE AT SIMILAR SAVINGS FOR APPLE. 
IBM P/ C. ATARI . Tl PROFESSIONAL. COMMOOORE. 
& TRS-80. 

WRITE OR CALL FOR FREE CATALOG 
APPLE OUR 

RETAIL PRICE 
ASHTON· TA TE 

dBase II WP/M) 700.00 449.00 
BRODERBU D 

Choplifter 34.95 25.00 
Serpentine 34.95 25.00 
Arcade Machine 54.95 40.00 

CONTINENTAL 
The Home Accountant 74.95 49.95 
1st Class Mail / Form Letter 99.95 64.95 

EDU· WARE 
Comr,u·Read 29.95 21 .95 
Spel ing Bee w/Read . Pr im. 39.95 30.00 
Coiu-Math/ Arith . Ski lls 49.95 35.00 

INFOC M 
Zork I. II . or Ill 39.95 27.95 
Dead line 49.95 34 95 

MICROSOFT 
Multiplan 275.00 189.00 

MUSE 
Castle Wolfenstein 29.95 21 .95 

ON-LINE 
Screen Writer II 129.95 85.00 
General Manager 229.95 161.00 
Frogger 34.95 24.00 
Ultima II 59.95 42.00 

SORCIM 
S~rCa l c 295.00 180.00 

SOF ARE PUBLISHING CORP 
PFS:File (II or lie) 125.00 88.00 
PFS:Report \II or lie) 125.00 88.00 
PFS:Graph ( I or lie) 125.00 88.00 
PFS:File I Report/Graph 375.00 239.95 

SPINNAKER 
Snooper Troops I or II 44.95 32.00 
Story Machine 34.95 25.00 
Face Maker 34.95 25.00 

STONEWARE 
D.B. Master 229.00 155.00 

XEROX 
Sticky Bear Bop 39.95 29.25 
Sticky Bear Numbers 39.95 29.25 
Sticky Bear ABC 39.95 29.25 
Old Ironsides 39.95 29.25 

APPLE HARDWARE 
Kraft Joystick 64.95 49.00 
Kens i n~on System Saver Fan 89.95 69.00 
Hates icromodem II 
w/ erm. Prag . . 409.00 299.00 
Amdek Color I Monitor 399.00 319.00 
Amdek Color I Plus (NEW!) 429.00 339.95 
Amdek Color II Monitor 799.00 639.95 

ATARI INC 
ATARI 

Cent ipede 44.95 32.00 
Defender 44.95 32.00 
E.T. Phone Home 49.95 37.50 
Gala xi an 44.95 32.00 
Home Fi linPc Manager 49.95 36.00 
Mr First A phabet 34.95 26.00 
Pl OT (Home Pack~e ) 79.95 59.00 
16K RAM Memory odule 99.95 79.95 
Word Processor 149.95 112.50 

BRODERBUND 
Choplifter 34.95 25.00 
Serp,ent lne 34.95 25.00 

CONT NENTAL 
The Home Accountant 74.95 49.95 

OATASOFT 
Cannon Cl imber 29.95 21 .95 
tf.e Wiza rd 79.95 58.50 

ED ·WARE 
Compu-Read 29.95 21 .95 
Compu-Math / Fractions 39.95 30.00 
Com&u-Malh / Decimals 39.95 30.00 

INFOC M 
Deadline 49.95 34.00 
Zork I. II or Il l 39.95 27.00 

ON·LINE 
Frogger 34.95 23.00 
Ultima II 59.95 39.00 

SPINNAKER 
Snooper Troops I or II 44.95 32.00 
Story Machine 34.95 25.00 
Face Maker 34.95 25.00 

WICO 
Famous Red Ball Joystick 34.95 27.50 
Trackba ll 65.95 52.00 

TO ORDER: CALL 1-71 4-951-5596 
8:00 A.M.·6:00 P.M. PST Mon.-Sal. 

Orders will be credited lor call 
CENTURY MICRO PRODUCTS 

P.O Box 2520 
Mission \.le jo. CA 92690 

Money Orders /Cashiers Checks accepted. Visa / Mastercard 
add 3'1.. Personal checks allow 2 weeks to clear. CA 
residents add sales tax. Shipping and handling add 
SJ.DO (hardware extra). Prices subject to change. 
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I have used this progra m in 
my fourth- through sixth-grade 
classes and found it helpful in 
motivating students who need 
remed iation. Ten to 15 minutes 
seemed to be th attention spa n 
for the majority of the s tudents. 
Marathon can be put to good use 
in the classroom. 
Marath n 
Educational Software /11c. 
4565 Cherryvale Ave11ue 
Soq11el, CA 95073 
Requires 16K RAM Cassette 
24K RAM Disk 
$19.95 © 

Disk Data 
Manager For 
VIC And 64 
Cal Hunte r 

After acqwring my first com­
puter, a Commodore VIC-20, I 
found that my most pressing 
need was for a data processing 
program that would enable me 
to maintain customer profile 
information and to search out, 
sort, and print mailing lists and 
different categories of informa­
tion for marke ting progra m 

After browsing the 
magaz ine advertisements, I 
chose Disk Data Manager by 
MicroSp c. It requires a mini­
mum of 8K expansion for a VIC 
(to handle up to 600 reco rds). 
With even greater expansion, 
up to 1200 records can be 
maintain d. 

Novices should hav no dif­
ficulty handling the program . The 
instruction manual is well-written 
and thorough, and program 
prompts are self-explanatory . 
It's worth the time, howev r, to 
carefully read the instruction 
manual before loading and run­
ning the program. 

Functional Screen 
Displays 
I was impressed with the func­
tional and professional-looking 
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ARCADE GAMES! 
64 NEW FOR THE (::commodore 

AVAILABLE 
JUNE 1st. 

1983 

COLLIS ION :Ufa%Ml 
Avoid the walls , the purple 
dots , and the lines as you 
maneuver to make your op­
ponent crash before time 
runs out. 9 levels of difficul­
ty . Bonus time for high 
scores . 1 or 2 players. 
Joysticks requ ired. 

WHY IS THIS MAN SMILING?? 
Because he's blasting Happy Faces to bits playing 
HAVE A NICE DAY ! on his Commodore 64 computer! 

HAVE A NICE DAY! has sprite animation music 
machine code, bonus screens, Interludes, and ex­
ploding Happy Faces. What more could you want? 

AT YOUR DEALER NOW! 
Ask for COLLISION! at your dealer, 
or send $12.95 for each cassette 
tape, $15. 95 per disk, plus Sl .50 
shipping to address below. @ HAVE A NICE DAY! 

for the Commodore 64. At computer stores 
everywhere, or send $21 .95 for cassette tape / $24.95 
for disk, plus S1 .50 shipping to address below. 

THE CLONES 
ARE COMING! 

Ta pa LDl:li C & Dealer Inquiries invited . 

P . O . Box 752 B url ingt on , la. 52601 Ph . 319-754-5291 
· commodore 64 ls a trademark of Commodore Business Macnmes, inc . 

FIVE POWERFUL SOFTWARE 
DEVELOPMENT TOOLS 

Plus 'Che Exciting New Eook 
INSIDE THE COMMODORE 64'. 

THE BOOK 
A complete clear explanation of machine 
language, Assembly language, Commodore 64 
archlleclure, graphics, Joysllck and sound effect 
programming. Detailed slep-by-slep guide lo the 
use of Iha development tools. How lo combine 
BASIC and machine language, make auto-start 
cartridges, Interface with Iha Internal ROM· 
based programs of BASIC and Iha Kernal. 
Sample programs fully explained. 

THE TOOLS 
Assembler/Edllor/Loader/Decoder/Monltor 
Full -featured Assembler allows use of labels, 
comments and arllhmellc expressions lo create 
machine language programs. Create , save , 
modify Assembly language programs wilh the 
Editor. Load and link machine language modules 
with the Loader. Decode machine language back 
In to assembly language for study or Input lo Iha 
Edllor. Single·slep program execullon with Iha 
Monitor. Comb ines Assembler/Editor for maxi· 
mum ease of use. 

ALL FOR $54. 95 PLUS $2.00 POSTAGE AND HANDLING Add $5.00 for disk versi on. 

Send check, M.O., VISA /MC ($2 .00 S.C. ) or spec:lfy C.0 .0 . (add $3.00) to : 



AARDVARK - THE ADVENTURE PLACE 
TRS-80 COLOR COMMODORE 64 VIC-20 SINCLAIR/TIMEX Tl99 

WE CARRY MORE THAN ADVENTURE Sii 

MAXI-PROS WORD PROCESSING ~f.'li 
The easiest to use word processor that I 

know of. Has all the features of a major word 
processor (right and left margin justification, 
page numbering, global and line editing, single, 
double, triple spacing, text centering, etc. ) at 
a very cheap price because we wrote it in 
BASIC. Includes 40 page manual and learning 
guide. Easily modified to handle almost any 
printer combination . Available on disk or tape 
for V IC20, COMMODORE64, and TRS-80 
COLOR computer. Requires 13k RAM on 
Vic, 16k EXTENDED on TRS-80 COLOR.~ 
$19.95 on tape $24 .95 on disk. ~€ 
GENERAL LEDGER - Complete bookkeep­
ing for a small business. Disk required. For 
Vic20 (13k) , Commodore64, TRS-80 COLOR 
(16k EXTENDED). $69.95 (Send $1.00 for 
manual before ordering.) 

, 
..J l·L_ 

----..,7r '- • 

LABYRINTH - 16K EXTENDED COLOR 
BASIC - With amazing 3D graphics, you fight 
your way through a maze facing real time 
m onsters. The graphics are real enough to 
cause claustrophobia. 
Similar game for Timex/Sinclair 16k - hunting 
treasure instead of monsters $14.95 . 

14.-/·' ~, __ . \ 
~. . 

ADVENTURE WRITING/DEATHSHIP by 
Rodger Olsen - Th is is a data sheet showing 
how we do it. I t is about 14 pages of detai led 
instructions how to write your own adven ­
t ures. I t contains the entire text of Deat hsh ip . 
Data sheet • $3 .95 . NOTE : Owners of Tl99, 
TRS-80. TRS-80 Color, and Vic 20 computers 
can also get Deathship on tape for an addi­
tional $5.00. 

Dealers - We have the best deal going for you. 
Good discounts, exchange programs, and fac­
tory support. Send for Dealer Information. 
Authors - Aardvark pays the highest commis· 
sions in the industry and gives programs the 
widest possible advertising coverage. Send a 
Self Addressed Stamped Envelope for our 
Autho rs Information Package. 

ADVENTURES - Adventu res are a unique 
form of computer game . They let you spend 
30 to 70 hours exploring and conquering a 
world you have never seen before. There is 
little or no luck in Adventuring. The rewards 
are for creative thinking, courage, and wi se 
gambl ing - not fast reflexes. 

In Adventuring, the computer speaks and 
listens to plain English . No prior knowledge 
of computers, special controls, or games is re­
quired so everyone enjoys them-even people 
who do not I ike computers . 

Except for Quest, itself unique among Ad· 
venture games, Adventures are non-graphic . 
Adventures are more Ii ke a novel than a com ic 
book or arcade game . It is like reading a par­
t icular exciting book where you are the main 
characte r. 

All of the Adventures in this ad are in Basic. 
They are full featured. fully plotted adventures 
that will take a minimum of thirty hours (in 
several sittings) to play . 

Adventuring requires 16k on Sinclair, TRS-
80, and TRS-80 Color. They require Bk on OSI 
and 13k on VIC-20. Sinclair requires extended 
BASIC. Now available for Tl99. 

TREK ADVENTURE by Bob Ratelle - This 
one takes place aboard a familiar starship and 
is a mus t for trekkies. The problem is a famil · 
iar one - The ship is in a "decaying orbit" 
(the Captain never could learn to park!) and 
the engines are out (You would think that in 
all those years, they would have learned to 
bu il d some that didn't die once a week ). Your 
options are to start the engine, save the ship, 
get off the ship, or die . Good Luck . 

Authors note to players - I wrote th is one 
w i th a concordance in hand . It is very accurate 
- and a lot of fun . It was nice to wander 
around the ship instea·d of watching i t on T .V . 

bERELICT by Rodger Olsen and Bob Ander­
son - For Weal th and Glory, you have to ran ­
sack a thousand year old space ship . You 'll 
have to learn to speak their language and 
operate the mach inery they left beh ind. The 
hardest problem of all is to Jive through it. 

Authors note to players - This adventure 
is the new winner in the "Toughest Adventure 
at A ardvark Sweepstakes" . Our mos t d ifficult 
problem in writ ing the adventure was to keep 
it logical and realis tic . There are no irrational 
traps and sudden senseless deaths in Derelict. 
Th is sh ip was designed to be perfectly safe for 
i ts' builders. It just h appens to be deadly to 
alien invaders l ike you. 

Dungeons of Death - Just for the 16k TRS-
80 COLOR, this is the first D& D type game 
good enough to qualify at Aardvark. This is 
serious D&D that allows 1 to 6 players to go 
on a Dragon Hunting, Monster Killing, Dun ­
geon Exploring Quest. Played on an on-screen 
map, you get a choice of race and character 
(Human, Dwarf, Soldier, Wizard, etc .), a 
chance to grow from game to game, and a 15 
page manual. At the normal price for an Ad­
venture ($14.95 tape, $19 .95 disk), this is a 
giveaway. 

Please specify system on all orders 

PYRAMID by Rodger Olsen - This is one of 
our t ou ghest Adventures. Average time 
through the Pyramid is 50 to 70 hours . The 
old boys who buil t this Pyramid did not mean 
for it t o be ransacked by people like you . 

Authors note to players - This is a very 
entertaining and very tough adventure. I left 
clues everywhere but came up with some in­
genous problems. This one has captivated 
people so much that I get calls daily from as 
far away as New Zealand and France from 
bleary eyed people who are stuck in the 
Pyramid and desperate for more clues . 

MARS by Rodger Olsen - Your ship crashed. 
on the Red Planet and you have to get home. 
You will have to explore a Martian city , repair 
your ship and deal w ith possibly hostile aliens 
to get home again . 

Authors note to players - This is highly 
recommended as a first adventure. It is in no 
way simple - playing time normally runs from 
30 to 50 hours - but it is constructed in a 
more "open" manner to let you try out ad­
venturing and get used to the game before 
you hi t the really tough problems. 

QUEST by Bob Retelle and Rodger Olsen -
THIS IS DIFFERENT FROM ALL THE 
OTHER GAMES OF ADVENTURE!!!! It is 
played on a computer generated map of 
A lesia. You lead a small band of adventurers 
on a mission to conquer the Citadel of Moor­
lock. You have to build an army and then arm 
and feed them by combat, bargain ing, explora­
tion of ruins and temples, and outright ban­
ditry . The game takes 2 to 5 hours to play 
and is different each time . The TRS-80 Color 
version has nice visual effects and sound. Not 
available on OSI. T his is the most popular 
game we have ever published. 

32K TRS 80 COLOR Version $24.95. 
Adds a second level with dungeons and 

more Questing. 

PRICE AND AVAILABILITY: 
All adventures are $14.95 on tape. D isk 

versions are available on VIC/COMMODORE 
and TRS-80 Color for $2 .00 additional. $2 .00 
shipping charge on each order. 

ALSO FROM AAROVAR K - This is only a partial list of what we carry. We have a lot of other games (particularly for the 
TRS-80 Color and OSI), business programs, blank tapes and disks and hardware. Send $1.00 for our complete catalog. 

AARDVARK 
2352 S. Commerce, Walled Lake, Ml 48088 I (313) 669-3110 

Phone Orders Accepted 8:00 a.m. to 4:00 p.m. EST. Mon.-Fri. 

TRS-80 COLOR TIMEX/SINCLAIR COMMODORE 64 VIC-20 
$2.00 shipping on each order 
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screen displays. When the pro­
gram is loaded and run , a menu 
appears: 

CReate a File 
ADd a Record 
DEiete a Record 
CHange a Record 
BRowse thru the File 
SEarch the File 
PRint the File 
EXit the File 

Entering the firs t two char­
acters executes the desired func­
tion. The first time you run the 
program, the only valid options 
will be to CReate a File or EXit 
the File. A data base description 
file is required to perform the 
other options. 

One word of caution : It is 
imperative that you always exit 
the program with the EXit op­
tion. This procedure closes and 
updates all file records. Failure 
to do so can result in all newly 
entered data being erased. 

To create a file format , enter 
the CReate option. You will be 
queried on the number of fields 
per record. Any number up to 
nine may be selected. You will 
then be prompted to name each 
field . 

My prospect file required 
seven field s: 

Field # 1 Name 
Field # 2 Address 
Field #3 Phone 
Field #4 Sex 
Field #5 Age 
Field # 6 Rating 
Field # 7 Comments 

The Disk Data Manager per­
mits me to add new prospects, 
delete a record when it is no 
longer needed, or change a re­
cord when new information is 
obtained. It's efficient. At any 
time, I can browse through my 
prospects or even search for a 
particular record. £f I wish, I can 
print out a complete listing of 
the desired information in any 
category. 

The PRint option offers sev­
eral functions. You may print 
yo ur entire file in record number 
sequence, or you may specify a 
field to sort on. If you select a 
field to sort on, you will be asked 
140 COMPUTE! June 1983 

to specify the low and high 
limits. For ins tance, in the above 
prospect file, if you elected to 
sort on field #5, you could elect 
a low of 35 and a high of 50. The 
report would then be printed 
listing only persons in the file 
between 35 and 50 years of age. 

Commodore 64 Version 
When I recently traded in my 
VIC for a Commodore 64, I or­
dered the 64 Data Manager, a 
somewhat more elaborate ver­
sion of the same program . 

The menu is the sa me. The 
add, delete, and change options 
are still basically the same, but 
the browse function permits you 
to examine the next record for­
ward or backward. 

The SEarch and PRint op­
tions offer some very useful 
changes. Instead of the sort by 
low and high parameters, you 
may now become more specific 
by entering selection criteria. 
The message line will prompt: 
"field# (eq, ne, gt, It, ge, le) 
Argument." You may select one 
of the two-character equivalency 
parameters. They stand for 
equal, not equal, greater than, 
less than, greater than equal to, 
and less than equal to. Argument 
s tands for the value you wish 
the fi eld compared against. An 
example might illustrate this 
concept best: 

Field # Field ID 
1 Name 
2 Age 
3 Sex 
4 Salary 

We wish to select persons 
over 30 yea rs old who are male 
and earn $20,000 or less. We 
would then enter the following 
criteria: 

2gt30 
3eqmale 
41e20000 

Disk Data Manager is quite a 
flexible, valuable tool. 
Disk Data Manager 
MicroSpec, Uri . 
2905 Ports O'Cnll Court 
Pln11u, TX 75075 
$59.95 

Ghost 
Encounters 
For Atari Ti na Halcomb 

Ghost Encounters , by J. V. Soft­
ware, is a realtime graphic ad­
venture ga me. It requires an 
Atari 400 or 800, a t least 16K of 
memory, and one joystick. Ghost 
Encounters is available on diskette 
and cassette. 

You begi n your ques t in a 
base room which contains the 
doors leading to each additional 
room (for that particular level) . 
As you complete each task, or 
exit a room for whatever reason, 
you are returned to the base 
room from which you can decide 
your next challenge. Upon en­
tering a room which contains a 
treasure, you hear four bell 
tones . What you must do is tag 
the prize and exit the room with­
out being destroyed . 

Agile Monsters 
You can be des troyed in a couple 
of ways - by monsters or by the 
timer. Several different monsters 
will hunt you. Being touched by 
one of them will cost you one life, 
and you are promptly re turned 
to the base room fo r whatever 
level you are playing. The various 
monsters seem to be much more 
agile than you (the ghost). You 
can move north , south , east, 
west and four diagonal direc­
tions, but you are limited - you 
can't move through walls. 

The enemy cn 11 go through 
walls and in most cases moves 

The ghost begins its trensure /111//t in 
Ghost Encounters. 



VIC20 

40-80 COLUMN BOARD 
9 only sggoo (t 

Now you can get 40 or 80 Columns on your T.V. or monitor at one time! No more 
running out of line space for programming and making columns. Just plug in this 
board and you immed iately convert your VIC-20 computer to 40 or 80 columns ! 
PLUS. you get a Word Processor. Mail Merge program . Electronic Spreadsheet (l ike 
VISICALC) and Terminal Emulator 1 These PLUS programs require only BK RAM 
memory and comes in an attract ive plastic case with instructions. List $149 Sale $99 

"15 DAY FREE TRIAL" 

• We have the lowest VIC-20 prices 

• We have over 500 programs 

• Visa - Mastercharge - C.O.D. 

PROTECTO 
ENTERPRIZ ES (wELOVEOURCUSTOMERs) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 

MAKE YOUR VIC-20 
COMPUTER TALK ONLY 

*$7900 when you plug in our 

VOICE SYNTHESIZER 
You can program an unlimited number of words and sentences and even adjust volume and pitch. 
You can make: • Adventure games that talk • Real sound action games 

This voice synthesizer Is VOTRAX based and has features equivalent to other models costing over 
$370.00. To make programming even easier, our unique voice editor will help you create words and 
sentences with easy 10 read, easy to use symbols . The data from the voice editor can then be easily 
transferred to youF own programs to make customized talkies . 

:1,, FREE - Your choice of $19.95 4" Speaker and Cabinet or $14.95 Voice Editor if you order 
before June 15, 1983! 

"15 DAY FREE TRIAL" 

• We have the lowest VIC-20 prices 

• We have over 500 programs 

• Visa - Mastercharge - C.O.D. 

PROTECTO 
ENTER PRIZES (wELovE~CUSTOMERS) 
BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382·5244 lo order 



Get Omni quality 
for as little as $1.99 ... 
even if all you want is a 
110 pack Call toll-free for great savings on Omni's complete 
~ + line of SW' and 8" premium disks. Each is 

certified error-free at a minimum of twice the 
error threshold of your sy tern. Each i rared for 
more than 12 million passes without disk-related 

ARCHIVE 
errors or significant wear. And each is precision 
fabricated to exceed all ANSI specifications with 

152 Boston Turnpike 
Shrewsbury, MA 01545 
(800) 343-0314; 

uch standard features a reinforced hub rings and 
T yvec sleeves. Get next day shipment 

and an unconditional, no hassle 

In Mass: 
money-back guarantee. 

(617) 756·2960 

Call toll free ~ 
(800) 343..0314 ~ 
In M~: (617) 756-2960 
Call if you're not sure which disk is compatible with your 
ystem. Call for prices on 96 tpi and special formats. We offer an 

unconditional money-back warranty. We're here to help. 
Be sure to indicate system/drive name and model #below. 

5 V<t 
11 disks 8 11 disks 

Co t per Cost per Total 
10 pack Quantity 10 pack Quantity Cost 

Single side/single density $ 19.90 $24.90 $. __ _ 

Single ide/doublc density $23.90 $31.90 s. _ _ _ 
Double side/single density $34.9 0 

Dnublc side/double density $37.50 $3 7.50 $, __ _ 

Flip/ Floppy reversible $39.90 $39.90 $. __ _ 

Plastic library case $ 2.99 S 3.49 
(in lieu of roft stornge box) 

hipping and handling $. __ _ 

($2 .00 fi"'t 10 pn~k. 40~ additionol IO p~<ks. Conrin~mal U.S. only.) 

5% sales tax <Mass only) 

0Check Ocoo D MasterCard OVISA Total $. _ _ _ 

Card# ______ Exp. __ _ Name ____________ _ 

~'5remldri\'t!TlodelJ ______ _ A~rcss~----------~-

much faster than the g host. 
Dodging these creatures ca n be 
very risky. You can run from 
them, or you can shoot at them. 
If you a re a real marksman you 
can do both, but you had better 
be quick. In order to shoot at an 
object, you must move in the di­
rection o f that object, because the 
bulle ts are aimed in the direction 
you were moving immediate ly 
prior to releasing the fire button. 
so, to shoot a t som ething that 
is chasing you, you mus t stop 
running and fire before your 
enemy closes in o n you. 

Puzzles 
Not all rooms have mons te rs in 
them. In some, you mus t solve a 
puzzle to gain passage to your 
prize. The g host can transform 
into e ight differe nt shapes w hich 
assist in solving the puzzles . 

No matter wha t your op­
posi ti on in each room, you must 
beat the timer. The countdown 
rate is different from room to 
room. Each time the timer counts 
to zero, you lose one li fe. You 
may restore the timer any time 
by passing through a door. 

Treasure Hunt 
Th e object of the game is to col­
lect as many prizes as you can 
before you lose your ten lives. 
Once you capture a ll the prizes 
for any level, you are au tomati­
cally promoted to the next level, 
and the game continues. The 
faster you capture the prizes, th e 
better your score will be. 

The game responds a bit 
slowly to the cons tantly changing 
joystick position. Also a feature 
which wou ld allow the game to 
be saved would be resumed at 
another time would be njce. 

This game has qualities 
that are s imilar to those of the 
arcade games and other charac­
teristics in common with adve n­
ture games. All in all, it's very 
entertainin g. 
Ghost Encounters 
/. V. Software, I11c. 
3090 Mark Aven ue 
Santa Clara, CA 95051 
$29.95 



SOFTWARE UST 
6502 D11 .. nmbl1r 24KD .... ..... .. 514.95 

~:!"~m'b~:~b T~'.'.".'~ .3.~~ :::::::: i~ : ~~ 
Allt n Swarm 16KC ..... ..... . . .. . . 29.95 
AlphaShieldR ................... 34 .95 
Anl!·Sub Patrol D . . . . . . . .. . . .. . 29.95 
Antl·Sub Panol C ...... , .......... 19.95 
Apple P•nlc CID . . . . . . . . . . . . 29.95 
Atarl B .. 1c BKR . . . . . . .59.95 
AtarlHomelnvontory D .. , ... . , . .. , . 24 .95 
Atorl HouH hold Finance D .. . . 39.95 
AtarlWrlterR .. . .... , ......... . , .. 79.95 
Attack At EP-CYG-4 D . . . . ......... 32. 95 
AnackAt EP-CYG·4C ........ .... 29.95 
Avalanche CID ...... ....... ...... 22.95 
Band11148KD ...... . . .••....... 34 .95 
Ba1eball l6KC .. .. .. ...... .. 29.95 
Basic A -r 32KD .... ........... . ... 80.00 
Baile Compiler 32KD ... .. . ... . , . . . . 99.95 
Bani. For Normandy CI D ..... .. .... 39.95 
Battle of ShUoh CID ... . ..... . ..... . 39.95 
Bookkuper 48KD . .... ....... . ... 149.95 

~:~d~~cefi':n"(,~ cit» : : : : : : : : : : : : : Jrn 
Ca11Yewo~1n11e 1nD . . , ....... . ... .. 29.95 
Cent1ped1 SKR .... . ....... . .. ..... 44 .95 
Ch11148KD ............. . ....... 69.95 
Chopllfttr 48KD . . ......... . ... . . . 34.95 
CL.Im Jumper CID. . . . ...... . .. ... 34.95 

~i:'n~'tCii!;,; i::io::::: ::: :::: : ~ :~~ 
Commbat 24KD ..... ......... . 24 .95 
Communlcotor Kit R . . . . ... 279. 95 
Compu·Math/ Froaloru 32KC ........ 29.95 
Compu·MothlDedm•ls 32KC . . . . . . 29 .95 
Compu·Rtad 48KD . . ...... 29.95 
Connoller 32KD . .. . . . . . . . .. . . . . 30.00 
Convenatlonal French 16KC . . . . . 59.95 
Cosmic Balance 48KD ...... .. . . . .. . 39. 95 
Crossfire C/ D . . . . . . . . . ..... 29.95 
Crossfire BKR ... .. ...... . ....... 44.95 
Cnah, Cru mble &ChompCI D . ..... 29.95 
Danger in Drindisti C/ O . . .. 19.95 
D•toPerfect32KD ... ........ ..... 99.95 
Datasm652.048KD ............... 99.95 
Dovld's Midnight Magic 48KD ......... 34 .95 
Du dllne 32KD . . . ... .. .... . ...... 49.95 
De•dly Duck R , 34 95 
Defender R 44.95 
DehaDrawlngD . . . 59.95 
Deluxe Invaders 16KR .. 39.95 
Dig Dug R . . . . .. 44 .95 
D~k Monoger 32KD . . . . . . . . . . . . .. 29.95 
D~key32KD . . . . . . . . . . . .. 49.95 
Dnelper River Line 40KD . 30.00 
Dog Doze CI D 22.95 
Drelbs R 44 95 
Drelbs C 34 .95 
EasternFron1C/ D .. 29.95 
Edit 6502 32KR . . . . . . . , . . . .. 199.95 
Empire of the Overmind C/ 0 35.00 
EPYX 3-P•ck D . . . 49.95 
ET Home Phone R •. 49.95 
Face M•ker D . 34 .95 
Family Anance D . . .49.95 
Fanlashc Voyage R . . 34 .95 
F•SI Eddy R .. .. . .34 .95 
File It 2 Sysrcm 24KD , . . 49 95 
File Monogcr 800-r 40KD 99 95 
Flip Ou1 D 29 95 
Fort Apoc.alypse CI D 34 95 
Fon Apoc.alypse R . . . • . . . 44 95 
FroggerCI D ..... .. ...... .. ..... . 34.95 
GalaxlanR . ..... . 44 .95 
GFS Sorceress 40KD . 35.00 
GFS Sorceress 48KC 30.00 
Gori I 6KD 39 95 
Gori 16KR . 44 95 
Home Accoun ta nt 0 . . .. , ... .. .. . . . 74.95 
Home Fiiing M•n•ger 32KD . 49 95 
Home FiMncl.al Management C 29 95 
Home Manager Kil D . 79 95 

SALE 
SI0.75 

22.80 
20.70 
20 .95 
24 .60 
20 .70 
13.75 
20.70 
46.40 
18 .05 
30.15 
62.00 
24.90 
20.95 
17.75 
24 .15 
20.95 
60.00 
70.00 
28 .90 
28 .90 

116.25 
20.70 
20.95 
20.95 
34 .75 
49.50 
24.10 
24.15 
31.15 
20.95 
17.90 

235.00 
20.70 
20.70 
20 70 
20.70 
46.40 
28.90 
20.70 
31.10 
20.70 
13.75 
70 30 
70.00 
24 .15 
34.50 
24 55 
34 75 
43 05 
27 .60 
34.75 
20.95 
35 50 
20.95 
17 75 
31 10 
24 20 
23.25 

145.00 
24 .20 
34 .50 
38 .75 
24 .75 
38.75 
24 .60 
24 .55 
35.50 
69.00 
20.95 
24 75 
31.10 
24.10 
34 .75 
24.20 
20.70 
2760 
30 80 
48.05 
38 75 
23.00 
62 .00 

SOFTWARE UST 
lnvltallon to Programming I 8KC . . . . S24.95 
lnvlto!lon 10 Progrommlng 2 8KC , . . . . 29.95 

:~r;·~~,~~~~m·m~1n~ 3_sKc .:.::: Jrn 
Ja111bruktr C/ D , ................. 29.95 
Jury Whi!O 's Mwlc L111on1 CID . , . , . 29.95 
Journ1y101hePlan1ts C/ D , ......... 29.95 
Jumbo Jt1 Pilot R . . . .... ... . .... .. 49.95 
K-DOS 32KD . . .. . .. .. ... 89.95 
K·RAZY Antlks8KR ...... . .... 49.95 
K· RAZY Krltten BKR . . . . . . . . . .... 49.95 
K·RAZY Shoo1ou1 SKR . . .. .. .. ... 49. 95 
K·S••r Peuol 8KR . . . 49.95 
K1y1 of Achuon CI D .. . . . . .. 19.95 
Klnducornp D . . . . . . . 34 .95 
Loztr Mozo C ................ , .... 29.95 
LenerPerfea 24KD .. . ... ......... 149.95 

~u~~sW~e'. D_ : : : : : : : : : : : : : : : : : : Jrn 
Mail Mergel UtUl[b 16KD ......... .... 29.95 

~~~~Jrt,~~2Ki:i :::: '.: ::: : : : .. : ~rn 
~:~:;a~~9~rpi~rR32KC. : : : : : : : : : : : . !~:~ 
Moon Baie 10 CI D . . . . . . . . . . .. 29.95 
Morloc'1Tower CI D. .. . . 19.95 
N•ut1lu1 CI D .. .. .. . .. . . . . 34 .95 
Outlaw/Howl?zer CI D . . • . . . 22.95 
PacM•n8KR ..... . . .. .. .. . . 44 .95 
Padftc Cout Highway CI D . . . . .. ... 29.95 
Pinball D. . . 29.95 
Pool 1.5 48KD . . 34.95 
Pool 400 16KR . . . .. .. . . 39.95 
Preparo1lon forthe SAT 16KC 125.00 
Prepple 32KD 29 95 
Prepple 16KC . . . 19.95 
Preschool IQ Builder 24KD 23 95 
Preschool IQ Builder 16KC . 16.95 
ProgrammerKi18KR . 69.95 
Protec:1or II CI D . 34 .95 
Protec:1orl! R .44 .95 
Q.S . Re'°rsl D . . 29.95 
Rear Gu•rd 24KD . 24 95 
Rear Guard 16KC 19.95 
Rescue at Rigel CID . 29.95 
S.A. M. 8KD . .. ........ .••... , . .. 59.95 
Sea Drogon 0 .. 34.95 
Se• Fox 48KD 29. 95 
Serpenllne CID 34 95 
Shomus CID . 34.95 
Sh•musR ... .. 44.95 
S lime CI D . . .. 34 .95 
Slime R . . . .. . . . 44.95 
Snake Byte 48KD . . .. 29. 95 
S nooper Troops • t 0 .... . _ . . . _ • . _ . 44.95 
S nooper Troops •2 0 ...... • . . . . ... 44.95 
Space Invaders SKR 34 .95 
Spell w...,rd 48KD 79.95 
Squish 'Em R .. .39.95 
Sl•rRaldmBKR . 44.95 
S1or Warrior CID 39. 95 
Storcross 32KD . . . . . . 39. 95 
Story Machine D .. . . . . .....•. •.... 34.95 
Submarine Commander R 49.95 
T•nkllcs 32KD . . . 29.00 
Temple ol Apshol CI D . . . 39.95 
T .. 1 Wlurd 32KD .... . . ....... ... . 99.95 
Threshold 40KD . 39. 95 
Ttgcrs In 1hc Snow CI D 39 95 
Uklma II 48KD 59 95 
Ulysses & The Golden Fleece 40KD 34 95 
Upper Reaches al Apshai CID 19.95 
VC 40KD . . . . . . . . . . . . 25.00 
~:~~~.'~~al Prlce) 32KD .. . .... 2~g:gg 
W1U1rd of\Vor 16KD . 39 .95 
\V.,.rdof\Vor l6KR 44 .95 
lax.on D 39 95 
Zaxxon C 39. 95 
Zork I 32KD 39.95 
Zerk II :!2KD 3<J.95 
Zerk Ill 32KD 39.95 

SALE 
Sl9.25 

23.15 
23.15 
24 .75 
20.70 
20.95 
20.70 
38.30 
62.75 
35.50 
35.50 
35.50 
35.50 
13 .75 
25.45 
20.70 

103.60 
20.70 
27.60 
20.70 
27.60 
7000 
11.50 
35.50 
20.95 
13.75 
24. 15 
17 .75 
34.75 
20.95 
20.95 
24.10 
28.90 
90.00 
20.70 
13 75 
17 .00 
12.00 
57 85 
24 .15 
31 15 
20 .70 
17 .25 
13 75 
20 70 
41.45 
24 .15 
20 95 
24 15 
24 .10 
31 15 
24. 15 
31.15 
20.70 
33.00 
33.00 
28 45 
6000 
27 60 
34 .75 
27 .60 
27 .60 
24.75 
38.30 
20.00 
27 60 
70 .00 
27 55 
28 90 
41 40 
24 10 
13 75 
17 90 

172.00 
27 55 
27 60 
3 1 00 
27 60 
2890 
27 60 
27 .60 
27 .60 

HARDWARE U ST 

~~~~{~ ~~~';,'~~~t'::rd.:::::::.: i~~:~ 
Amdt kColorl Mntr . . . ... . .. ..... 399.00 
Ator! 16K RAM Module ........ . .... 99.95 
At• rl Con Fllp·N·Flle .............. , . 29.95 
Al•rl Joysllcks (Pair) ... .. . .......... 19.85 
Atarl Joysllck ISinglt ) . . . . . . . . . . . .. . . 9 .95 
Atorl P•ddles ..................... 14.95 
B Key 400 Keyboard .... .. . . ...... . 119.95 
Hayes Smartmodem 300 ........• • 289.00 
lntec 16K RAM Card 140018001 ...... . 60.00 
ln1tc 32K RAM Cord 14001800) . . . . . . 90.00 
ln1tc 48K RAM C•rd (400) . . . . . . . 115.00 
LE Stick .. . .. .. .. .. . . .. .. . . .. 39.95 
Mlcro11k 16K Memory Boord . . . . . . . 99.50 
Mlcrortk 32K Memory Boord ..... , . 139.50 

~~g ~~~ ~~~.~~:.~'.d. : : : : : : : : . : : m:~ 
NEC 1201 12" Green Mntr ... .... .. . 285.00 
NEC 1212 Color Mnlr ... . .......... 399.00 
NEC 1260 12" Grttn Mntr . •....... 149.95 

EC 8023 Prlnllr . , ............... 645.00 
Parallel Printer C•ble .... ... .. ...... 39.50 
Percom Add·On Drlve ..... . ....... 439.00 
Percom AT-88-Sl Drlve . .. , .. , ... . 488.00 
Perc:om Arst-Or1ve ... •.. .. . ... . ... 699.00 
Prowrl!e r 2 1550-P Prlnter . . . . 995.00 
Prowrlter 8510 AP Printer. . .. . . . . . . 595.00 
Quicksho1 Joys1\cks . .. . . .. .. . . ... 19. 95 
Sanyo 12'" Green Mntr . . ..... . ..... 260.00 
S•nyo 13" Color Mnlr . . .470.00 
Sanyo 9" Green Mntr . . . . . . . .. 200.00 
Serl•! Modem C•ble . . . . . . . . ... 39.50 
Serlzl l Printer Cable . . . . . . . 34.50 
Sign•lman Atorl Modem MK 11 • • • • 99.00 
Starwrite r Fl OPr1n1er ..•......... 1895.00 
Toiurn 12" Amber Mnlr ..... ,... . 179.00 
Taxan 12" Green Mnlr ......... . .. 169.00 
TGTr•kS.11 ............ . ...... ... 64.95 
US! Pl-2 12" Green Mntr ........... 210.00 
USI Pl-3 12" Amber Mnlr ... ...... .. 249.00 
USI Pl-4 9" Amber Mnlr .. . . . .. 215.00 
WICOJoystick ........... . ... .. .. 29.95 
WJCO Joystick Deluxe . . . 39. 95 
WJCO Red Ball Joystick 34.95 
WICOTrockball . , . . .. 69.95 

SALE 
S7.75 

148.75 
336.25 

86.25 
18.85 
12.85 
6.45 

11.50 
99.00 

215.00 
45.25 
65.35 
86.70 
29.15 
67.85 
93.00 

107.00 
122.30 
159.00 
310.00 
12.5.00 
475.00 
32.75 

376.50 
463.75 
597 60 
750.00 
500.00 

14 .15 
198.75 
390.00 
155.00 
28.50 
28.50 
81.50 

1562.50 
136.95 
124.40 
46.00 

154.55 
162.00 
154.55 
22.50 
27.50 
25.00 
52.50 

SUPPLIES UST SALE 
Al•nO.SkFlip·N·Flle S29.95 $18.15 
Dysan Disks . . . . . . .. .... , ........ 60.00 41.50 
Elephant Disks (SSI SDJ .. .. .. ...... 34.00 21.90 
Elephon1 Disks ISSI DDJ . .. .......... 37 .00 25.00 
Epson MX· 100 Ribbon ...... . ... . .. . 25.00 16.65 
Ep1on MX-80 Ribbons (2) •.• , , ••. •. . 28.00 12.55 
He•d Cleonlng Kit . . .. . . 29.95 19.20 
MoxeU MDI Disks . .. . .. . . . 51.90 30.00 
NEC8023Ribbonsl2) ........... 19,95 17.10 
Prlnla Paper 20• Perf . . . . . . . . . . . .. . . . . . 32.20 

( + Shipping! 
Smith Coron• TPFllm Ribbon . . ........ 7.95 6.35 
Stzirwriter Nylon Ribbon • _ .......... 5. 75 4.65 
S1arwriter Film Ribbon . _ . . . S.50 4.50 
T"'nk Disk S1orage . .. . . . . . . . 29.95 21.50 
Verbalim MD525 ~s . . . . .. ...... 49.00 28.90 

BOOKS UST SALE 
"Ator! B•slc Reference" Book ........ SI0.95 SB.SO 
"A1orl Basic" Book . . . . . ... , .. 10.95 8 .50 
"'A1art Games & Recreation·· Book . . • . 14.95 J 1.50 
" AtanPilot For Begmners .. Book . . 14.95 11 .50 
"AtariSounds&Gr•phics" Book ..... 9 .95 8 .25 
"Book of Atari Softw•re-83" Book ..... 19.95 12.80 
"Kids and !he Atari" Book .. ..... ..... 19.95 15.90 
"Technicol User Noles" Book . . . .. ... 29.95 23.75 
''The A1ariAssembler"Book . .. .. .. 12.95 9.95 
"'Your Alan Computer"" Book ...• 16.95 13.00 

Key: <0) Dl$k. (Q C:.u.d1e, fR) Rom C.,,rudge 
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A Beginner's Guide 
lo Typing In Programs 

What Is A Program? 
A computer cannot perform any task by itself. 
Like a car without gas, a computer has potential, 
but without a program, it isn't going anywhere. 
Most of the programs published in COMPUTE! are 
written in a computer language called BASIC. 
BASIC is easy to learn and is built into most com­
puters (on some computers, you have to purchase 
an optional BASIC cartridge). 

BASIC Programs 
Each month, COMPUTE! publishes programs for 
many machines. To start out, type in only pro­
grams written for your machine, e.g., "TI Version" 
if you have a Tl-99/4. Later, when you gain ex­
perience with your computer's BASIC, you can 
try typing in and converting certain programs 
from one computer to yours. 

Computers can be picky. Unlike the English 
language, which is full of ambiguities, BASIC 
usually has only one "right way" of stating some­
thing. Every letter, character, or number is signif­
icant. A common mistake is substituting a letter 
such as "O" for the numeral " O", a lowercase "I" 
for the numeral "1", or an uppercase "B" for the 
numeral "8". Also, you must enter all punctuation 
such as colons and commas just as they appear in 
the magazine. Spacing can be important. To be 
safe, type in the listings exactly as they appear. 

Brackets And Special Characters 
The exception to this typing rule is when you see 
the curved bracket, such as ''{DOWN}" . Any­
thing within a set of brackets is a special character 
or characters that cannot easily be listed on a print­
er. When you come across such a special state­
ment, refer to the appropriate key for your com­
puter. For example, ii you have an Atari, refer to 
the "Atari" section in "How to Type COMPUTE!' s 
Programs." 

About DATA Statements 
Some progFams contain a section or sections of 
DATA statements. These lines provide informa­
tion needed by the program. Some DATA state­
ments contain actual programs (called machine 
language); others contain graphics codes. These 
lines are especially sensitive to errors. 

If a single number in any one DAT A statement 
is mistyped, your machine could "lock up," or 
"crash." The keyboard, break key, and RESET (or 
STOP) keys may all seem "dead," and the screen 
144 COMPUJE! June1983 

may go blank. Don't panic- no damage is done. 
To regain control, you have to turn off your com­
puter, then turn it back on. This will erase what­
ever program was in memory, so always SAVE a 
copy of your program before you RUN it. If your 
computer crashes, you can LOAD the program 
and look for your mistake. 

Sometimes a mistyped DATA statement will 
cause an error message when the program is RUN. 
The error message may refer to the program line 
that READs the data . The error is still in the DATA 
statements, though. 

Get To Know Your Machine 
You should familiarize yourself with your com­
puter befor~ attempting to type in a program. 
Learn the statements you use to store and retrieve 
programs from tape or disk. You'll want to save a 
copy of your program, so that you won' t have to 
type it in every time you want to use it. Learn to 
use your machine's editing functions. How do 
you change a line if you made a mistake? You can 
always retype the line, but you at least need to 
know how to backspace. Do you know how to 
enter inverse video, lowercase, and control char­
acters? It's all explained in your computer's 
manuals. 

A Quick Review 
1) Type in the program a line at a time, in order. 
Press RETURN or ENTER at the end of each line. 
Use backspace or the back arrow to correct 
mistakes. 
2) Check the line you've typed against the line in 
the magazine. You can check the entire program 
again ii you get an error when you RUN the 
program. 
3) Make sare you've entered statements in brac­
kets as the appropriate control key (see "How To 
Type COMPUTE!' s Programs" elsewhere in the 
magazine.) 

We regret that we nre no longer able to respond to 
individual i11quiries about programs, products, or 
services nppenring in COMPUTE! due to increasing 
publication activity_ 011 those i11frequent occasions 
when a published program contains a typo, the correc­
tion will appear on the CAP UTE! pnge, usually withiH 
eight weeks. If you have specific questions about items 
or programs which you've seen i11 COMPUTE!, please 
send them to Renders Feedback, P.O. Box 5406, 
Gree11sboro, NC 27403 . 



COMPUTER OUTLET'S 
EDUCATIONAL RECOMMENDATIONS 
Pre-School 

Sammy The Sea Serpent .. (C) $13, (D) S19 
Oswald and the 

Golden Key ...... .... . (C) $13, (D) $19 
Pre-School 1.0. Builder .... (C) $13, (D) $24 
Hodge Podge(D) . ........... .... .. $16 
My First Alphabet (D) . ... . .. . ...... $26 
Ten Lltlle Robols . .. ...... (C) $13, (D) S15 
Basic Math ( +. - • · .I) (D) . ........... S19 
Basic Math (Add., Sub.) or 

Mult .. Div.) (C) . .... .. ..... ..... .. S 10 
Al ien Counter/Face Flash (C, D) ..... . S26 
Jar Game/Chaos (C, D) .. . . . .... . ... $26 
Pre-School Fun (Color, Shape, etc.) (C) $16 
Hickory Dickory/ 

Baa Baa Black Sheep (C) .. . . .. ... S25 
Humpty Dumpty/Jack and Jiii (C) .... S25 
Counters (C, D) ... ...... . .. ... ..... $19 
Facemaker (D) .. ... .... ........... $23 
I'm Di lterent (D) . ... . .. . .... St9 

Math 
Monkey Up a Tree (C, D) .... .... .... S19 
Video Math Flash Cards(C, D) .. . . ... $13 
Math-Tic-Tac-Toe (C, D) ....... . .. . .. $13 
Calculus Demon (C, D) ........ , .... $19 
Cubbyholes(C, D) ... . .... .... .. ... $19 
Metric and Problem Solving (D) ...... $26 
Alglcalc(C. D) ............ ... .. . . . $19 
Polycalc(C. D) ............. .. .. . .. $19 
Counters (Ages 3·6) (C, D) . ..... .... . $26 
Basic Math (Add .. Sub.)(C) .......... $1 0 
Basic Mach(Mult .. Dlv.)(C) .. .. ...... $10 
Basic Math ( + , - . './)(D) ....... . .. $19 
Ten Lil t le Robots ......... (C) $13, (D) S15 
Compumath·Fract ions .... (C) $23, (D) $29 
Compuma th·Decimats .... (C) $23. (D) $29 
Allen Numbers (C, D) ..... . ...... . .. $23 
Math Pak 1 (C, D) ........ ... . . ..... $23 
Alien Coun ter/Face Flash (C, D) . ..... $26 
Golf Classic/Compubar (Angles) (C, D) S26 
Jar Games/Chaos (Ages 6·10) (C, D) ... S26 
Gulp and Arrow Graphics (7·12)(C, D) .$26 
Battling Bugs/Concentration (C, D) .. . $26 
Addition With Carrying . .. (C) S13, (D) $19 
Cash Register ........... (C) S13, (D) $19 
Number Series ...... ... . (C)S13, (D) $19 
Quantitat ive Comparisons (C) S15, (D) $19 
Sky Rescue ......... ... . (C) S15, (D) $19 
Big Math Attack ... .. .... (C) $17, (D) $22 
Math Facts Leve l II 

Grade 1·3 ....... . . . ... (C) $13, (D) $15 
Com· putationl 

Concentration ... . . . . . . (C) $13, (D)St5 
Ship' s Ahoy (D) ........ .... . . ..... S20 

The Market Place (D) ... ... . . . ... ... $26 

C•-· VIC<20 

(: commodore 

Pre·School 
The Sky IS Fa lling (Cn . .. .... ... ... S23 
Mole Attack (Cn .. ........ . . ...... $23 
Home Babysitter ... ....... •.•. . .. . $23 

Math 
SkyMath(C) . ...... ......... ... ... $12 
Space Divis ion .................... $12 
Bingo Speed Math (Cn .... •. . .•... . $23 
Number Crunch (CT) ....... ... •. . . . $27 
Number Chaser ................... $17 
Number Gulper .............. .... . $17 

ATARI TM 
---------------- ------ - - -------------------------------------

Reading and Language Arts Vocabulary Bu ilder 1 . .... (C) $13, (D) S19 
Vocabulary Bu ilder 2 . .... (C)S13, (D) $19 

Letterman (C, D) ...... ..... .. . . . ... $19 Mini-Crosswords ... ... .. (C) S13, (D)S19 
My First Alphabet (D) .... .... . .. ... $26 Word Scramble Grades 1·4 (C) .. .... . $13 
Wordmaker(C, D) ...... ...... . .. .. . $19 Fishing For Homonyms(C) . ... .... . $13 
Spelling Genie (C, D) .... .. .. .... . .. $19 Hidden Words 4 Levels (C) ......... . $16 
Word Search Generator (D) ... ....... $19 Snooper Troops #1 (D) .... .... . ... . . $32 
Compuread ..... . ...... . (C) $17, (D) $23 Snooper Troops #2 (D) ... ... . . ...... S32 
AstrOQUOtes .. ... ..... .. (C) $13, (D) $19 Story Machine (D) ... . .... . .. . ... . . S23 
Memory Bui lder/ Word Race(D) ........ .. .. . . ...... S17 

Concentration .. ..... .. (C) $13, (D) $19 Claim to Fame/Spor1s Derby ...... . . $15 
Let's Spell (C) .... ................. $13 Crossword Magic (D) . ...... ........ $34 
Spell ing Builder ... . ..... (C) S16, (D) $20 Alphabet Arcade .. ....... (C) $15, (D)$19 
Do-ll·Yourself Spel ling (C) ... .. . .... S16 Funbunch (D) 
S.A.T. College Board Prep. (C) .. . .... $89 Elem .. .......... . ..... ........ . $25 
Story Bu ilder/ Intermediate ............. . ..... $25 

Word Master .......... (C)S13,(D)S19 High School (SAT) ....... ..... . . . $25 
What's Different ... .. .... (C) $13, (D) $19 Time Bomb ........ ..... (C) $13, (D) S19 
Analogies .............. (C) $13, (D) $19 Snake·O·Nyms ........ ..... ....... S25 
Pref ixes (D) .... . ............ . ..... $26 Skywri ter & Pop'r Spell ......... .... S25 

*** BOOKS*** 
KIDS ANEI THE ATARI ........................... . ... $18 
KIDS AND THE VIC .. ........... . ....... .. ...... . ... $18 
PROGRAMMERS REF. GUIDE(VIC) .... . .............. $14 
ELEMENTARY COMMODORE .................... .. . $14 
COMPUTERS FOR PEOPLE . .. . .. ... . ..... . . ..... . . . $ 8 
GAMES FOR THE ATARI ...... . ....... . .... . .. . .. .. . $ 8 
DE RE ATARI .... . .. . . . . .. . .. . ....... . ... . . . ..... . . $19 
ADVENTURE HINT BOOKS . .... . . ....... .... . ... ... . $ 8 
6502ASSEM. LG. PROG .. .. ..... .. ... . . . ... ...... ... $16 
SOME COMMON BASIC BASIC PROGRAMS ... . .... ... $14 
YOUR ATARI COMPUTER .... . ..... . ..... .. ...... . .. $16 
ATARI ASSEMBLER - INMAN .............. . ... . .... $12 
ATARI GAMES AND RECREATION .. . .... . . ....... .... $14 
ATARI PILOT FOR BEGINNERS ........ . ............. $12 
VISICALC BOOK - ATARI EDITION .... .... . . . .. ... . .. $14 
ATARI BASIC - R. L. ALBRECHT . .. . ..... . ..... ...... $ 8 

Computer Outlet 

Music 
Rhyme & Pitch ....... . ........ . ... $26 
Player Plano (C, D) . ..... , .......... $19 
Keyboard Organ (C, D) . .. .. ........ S 19 
Musical Computer- Music Tutor (D) .. $13 
Music 1-Terms and Notation (D) .... $26 
Advanced Music System (D) ..... . ... $25 
Music Composer ....... (CT) .. .... . $25 
Jerry White' s Music Lessons (C) .. ... $20 
Magic Melody Box ................. S 14 

Telling Time 
Hickory Dlckory(C, D) ....... . ...... $13 

Social Studies and Geography 
Earth Science (D) .............. . ... $26 
Flags of Europe (D) ... . ............ $19 
Presidents of the U.S. (C, D) .... . .... $13 
As troWord Search .... . .. (C)$13.(D) S19 
States and Capita ls (C) ....... . ... .. $12 
European Countries & Capitals (C) ... $12 
Computer Stocks and 

Bonds . .. .... .. ....... (C) S12, (D) S15 
Elemen ta ry Biology (D) .... ... ...... $26 
Frog master (D) . . .................. $19 
Starware (D) . . . .... ..... . .. .. ..... $19 
Mapware (D) ................ . ..... $19 
British Heritage Jigsaw 

Puzzles . . . . . . . . . . . . . . . . . . . .... S22 
European Scene J igsaw Puzzles (C) .. $22 
Geography (D) .... . ...... . ... _ ... . $26 

Programming Techniques 
Pilot (Cons. or Educator) .. (C) S59, (DJ S99 
Invitation to Prog. #2 (C} ............ $22 
Invi tat ion to Prog. #3 (C) ..... .. ..... S22 
Tricky Tu torials-Santa Cruz 

TT #1 Display Lists (C, D) .. ... $17 
TT #2 Horiz/Vert. Scroll ing(C, D) ... $17 
TT #3 Page Flipping (C, D) ... . ... .. $17 
TT #4 Basics of An imation(C, D) ... $17 
TT #5 Player Missi le Graphics (C. D) $24 
TT #6Sound and Music(C, D) ...... $17 
TT #7 DOS Util i ties (DI .. . ......... $24 

Page 6 ............ . .. . ........... $20 
The Next Step .................... $27 

Typing 
Master Type (D) .. . . . . ............. S27 
Touch Typ ing (Cl .......... . .. .. .. $19 
Type Attack (C, D) ................. $26 

Foreign Languages 
Atari Conversational Languages 

French, Spanish, German, Italian (C) $45 
Astro Word Search (Specify 

Spanish or French) . . ... (C) $13, (D) S19 

Music 
VIC Music Composer (CT) .. ... ..... $29 
HES Syn thesound (CT) . ...... . ..... $49 

Language Arts 

Super Hangman (C) ....••....• . ...• $14 
Simon/Hess (C) . .. ................ S13 
Concentration (C) ...... . •.•....... S13 
Home Babys itting ....... . ......... S23 

Social Studies/Science 

Visible Solar System ....... ... ... _ . $23 
Reaganomics (CT) . ........... . .... $27 

Programming Techniques 

intro to Basic Prog. I ...... ... ...... S22 
Int ro lo Basic Prog. II . ......• ... ... $22 
Programmers aid Cart. ... .. ... .. .. $45 
Turt le Graphics/Hess (CT) ...•.. .... S29 

Park Place Upper Level 1095 E. Twain - (702) 796-0296 Las Vegas, Nevada 89109 

Call Toll Free 800-634-6766 Order Line Only 
We accept Major Credit Cards Mon.-Fri. 8 A.M .-6 P. M. 



APPLE FRIENDLY SERVICE !~ · \ 
SPECIALS L~i ~ 

Business & Utilities COMMODORE VIC 20 
Screenwriter II .. . . s 82 NEW ,._ commodore 
V1s1calc 3.3 . St 65 ,._... 
Vis1schedule s t99 
V1s1trend/V1s1p1ot s 199 
The Word Hand ler S t 29 
Magic Window II . s 95 
Mag ic Ma i ler S 45 
Magic Words s 45 
Rea l Estate Analyzer II St 19 
Superca lc S 165 
PFS: Report (Ncwl > 59 
PFS S 79 
PFS· Graph S 79 
The Genera l Manager S 97 
D.B. Master S t45 
Pascal Programmer $ 89 
Pie Writer $ 95 
Words tar .. S299 
Data lax 
Datalink 
The Home Accountan1 
Payroll Manager · 
Pie Wr1ler1M u1t1 80 column 
Pro·EasywriterrMa11 Combo 
ElteCu t1ve Bri efing System 
The Sensible Spelle r 
Mail Merge 
Wordstar (Frenchl 
Wordstar (Span ish) 
Spells tar 
Calcstar 
Fir st Class Mail 
E·Z Ledger 
Tax Manager 
The D1c 11onary 
Versawr11er Pak 1 
Ver sa wr11er Pak 2 
Per sonal lnveslor 
General Ledger 
Ac counts Receivable 
Accoun l s Pa yable 
Execu11ve Secretary 
Execu11ve Speller 

The Word Handler 
TASC Compiler 
Basic Compder 
Link Video App le II 
Link Video Apple Ill 
LISA 2 5 
Bag o l Tricks 
ALDS 
SAM 
Super Disk Copy 111 
The Ar11s1 
3·0 Supergrapn1cs 
Program Line Editor 

Education 

S129 
s 65 
s 48 
$199 
$ 95 
$209 
St39 
$ 79 

. $159 
$299 
S299 
$11 9 
$119 
$ 49 
$ 45 
s 99 
s 65 
$ 27 
$ 27 
s 95 
$239 
$239 

$239 
St59 
$ 55 

St 29 
$119 
s 65 
$1 05 
$139 
s 55 
s 27 
s 89 
s 85 
s 20 
s 65 
s 27 
$ 27 

Planetary Gu ide/Synergistic .. S 23 
Sia r Gazers Gulde/Synergi stic . . . $ 22 
AstroOuotes/PDI . s 17 
Juggles Rainbow/Learning Co. . .. S 30 
Bumble GamesJLearn ing Co. . . s 39 
Bumble Plot/Learning Co. . . . S 39 
Gertrudes Secre ts/Learning Co . . ... $ 49 
Gertrudes Puzzles/Learn ing Co ... .. $ 49 
Rocky's Boots/Learn ing Co.... . . . S 49 
Snooper Troops #1/Spinnaker .S 30 
Snooper Troops #2/Sp1nnaker . . . S 30 
Delta Drawing/Spinnaker . . S 45 
Story Maker/Spinnaker S 26 
Face Maker/Spinnaker . . . . . . . . S 26 
Rhymes & RiddlesJSpinnaker . S 20 
Compu-Read/Eduware S 23 
Spelling Bee wtRead ing Primer . . .. S 27 
Algebra l/Eduware . . .. s 34 
Fractlons/Eduware . . . . . . . .. S 34 
Dec imalsJEduware . . . . . ... s 34 
Master Type/Light ing Soltware . S 27 
Type Attack/Sirius . S 27 
Wordrace/Don't Ask . . s 17 
Dueling Digits/Broderbund . . . . ... S 20 
SAT Word Attack/Harcourt Brace . S 34 
New Step by Step/POI . . . S 59 
Sticky Bear Numbers/Xerox . . . . . S 30 
St icky Bear ABC/Xerox . . . . . . . S 30 
Sticky Bear Bop . . . . . . . . . .. .... . S 30 
Whole Brain Spell ing/Sublog1c . . .. S 23 
Ironsides . . . . . . . . . . . . . . . . S 30 

Cros sword Magic/ 
L&S Compl'terware . . . . • . . . . ... $ 36 

Globe Master/Versa . . . . . . • .•.. ... S 27 
Anat omy I/Versa . . . . . . . . . . . . . ... S 27 
Solar System/Versa . . . . . . . . . . . . S 27 

Creative Software 
B1ack Hole 1cn .. .. . .. .. .. .. . .. S36 
Tr ashman (CT) . . . . . . . . . . .. $36 
Astrobl itz (CT) .. .. .. .. . .. .. . .. . . S36 
City Bomber & Minefield 1cn ..... ... s20 
Apple Panic 1cn . . . . . .. S36 
Choplilter 1cn . . . . . . .. ... ... .. .. . s36 
Serpentine 1cn .. .. . .. . . ...... . S36 
Videoman la 1cn ... .• .. • . . ... .. . .. $36 
Terraguard 1c n .. .. .. ... .. ....... . S36 

Thorn EMI 
River Rescue (Cn ... .. . 
VIC Music Composer (CT) 
Mutant Herd (CT) 

. .$29 
..... $29 

.$29 

Automated Simulations 
Rescue al Rigel (Ci . .. . .. . .. . .. .. . S20 
Ricochet (C) ... . .. . . . ... . .... $15 
Monster Maze (CT) ... ........... . . S27 
Sword ol Fargoal .. ... . .. . . S27 

Spectra vision 
Cave In 1cn .. .. .. .. . .. . . . .... s21 
Number Crunch (CT) . ........ . . ... . S27 
Reaganomics 1c n ................. S27 

Tron ix 
Galactic Bli tz (C) . ..... .. .. .. • ..... St 7 
Swarm (C) . . . . . ... .. . .. . . . ... . $20 
Sidewinder (C) . . . . ........ . $20 

HES Software 
VIC Forth (Cn ..... $45 
HES Mon 1cn . . ...... ...... S29 
Turt le Graphics (CT) .. ..•. .. . ...... S29 
HES Writer (CT) .......... .. $29 
Aggressor(Cn . . . . .. . . . . ..... s29 
Shamus1cn .... . .. S29 
Protector (CT) . . ........ ...... $33 
Synthesound (Music Synthesizer) 

1cn .. .. ... S49 
Sk ier (C) . .. .. .. .. .. .... SIS 
Maze ol Mikor(C) ....... . ....... . .. s1s 
Tank Wars (C) ........... . ......... $15 
Vic trek (C) . . .. .. .• . .. •.... s 15 
Pinball (C) ..... .. .... .... .... . .... S 13 
Simon (C) .. ... ... ............... . $13 
Fuel Pirates(C) ............... . ... S13 
Pak Bomber (C) .. .... .. ....... . ... $13 
Laser Blitz (C) .... .. ....... . ....... $15 
TankTrap(C) ... ..... ...... ....... $15 
Concentration (C) .. .... . .......... $13 
Dam Bomber (C) ... . ......... .... .. $13 

*** SPECIALS OF THE MONTH *** 
SLAGH 24K MEMORY BOARD - VIC 20 ... . ........ . .. .. $145 
VERBATIM DISKS(BOX) ..... ... ... . . ... .. .. . . . . . . . .. . $ 27 
HAYES SMARTMODEM 1200 .... . ........ . . ...... . ... . $499 
WICO TRACKBALL ............ . ... ... .... . .. .... . . .. $ 49 
WICO JOYSTICK .... .. .... .... . .. . .. . ...... ... ...... $ 23 
WICO JOYSTICK DELUXE ...... . ........ . ...... . .. . .. . $ 26 
WICO FAMOUS RED BALL JOYSTICK . . . .... . ......... . $ 24 
CARDCO 6 SLOT EXPANSION MOTHER BOARD ........ . $ 79 
CARDCO 3 SLOT EXPANSION MOTHER BOARD ...... .. . $ 39 
CARDRITER LIGHT PEN (VIC 20) ..... . . . . . .... .. .. . . . .. $ 29 
USI AMBER MONITOR (12 ") ........... .. . . . .... . ...... $169 
KIDS ANDTHE VIC(BOOK) ........ . .. . ... . ..... .. ... .. $ 18 
KIDSANDTHEATARl(BOOK) ..... ... ... . ... . .... ..... $ 18 
IN·HOME'S ATARI 400 KEYBOARD .. .... ............... S 99 

Computer Outlet 
Call Toll 800-634-6766 Order Line 

Free Only 
Information & Order Inquiries (702) 369-5523 

ORDERING INFORMATION AND TERMS: 
For Fast Delivery send cashier checks, money orders or direct bank wire trans· 

ters. Personal and company checks allow 3 weeks to clear. C.0 .D. orders ($3.00 
mi nimum) and 7 % of all orders over $300. School purchase orders welcomed. Prices 
reflect a cash discount on ly and are subject to change. Please enclose your phone 
number wirh any orders. Shipping - Software (S2.50 minimum). Shipping - Hard· 
ware (p lease call). Foreign orders, APO & FPO orders - SIO minimum and 75 % of 
all orders over sroo. Nevada residents add 5'1• % sales tax. All goods are new and 
include factory warranty. Due lo our low prices, all sa les are f inal. All returns must 
have a return authorization number. Call 702·359-5523 to ob/sin one before returning 
goods for rep lacemen t. All returned merchandise is subject to a restocking lee and 
must come wirh their original packaging In order to be accepted. 

NO rerurns permitted alter 21 days from shioping date. 

VIC 20 ...... $139 
VIC 1530 Datasette . ....... . ...... S 59 
VIC 1541 Disk Drive ..... ..... $329 
VIC 1525Graphlcs Printer ... .. .. . . $329 
VIC 1210 3K Memory Expander ..... $ 34 
VIC 1110 BK Memory Expander ..... $ 52 
VIC 1111 16K Memory Expander . ... S 89 
VIC 1011RS232 Terminal Interface .. $ 43 
VIC 1211 Super Expander .. . .. . . . . . $ 59 
VIC 1212 Programmers Aid Cartridge$ 45 
VIC 1213 Vicmon Machine Language 

Monitor. . . . . . . . . . . . . . . . . . .... $ 45 
VL 102 Introduct ion to Basic 

Programming .... . . . .. . , .. S 21 
VT 106A Recreation Pack . . . . S 45 
VT 107 A Home Calculation Pack . . . $ 45 
VT 164 Programmable Charac ter Set $ 12 
VIC 1600 Vlcmodem .. .. ...... .... S 89 
VIC 1311 Joystick . .......... ..... $ 8 
VIC 1312 Game Padd les . ...... .... S 16 
VM Programmers Reference Guide .. S 14 

VIC Software 
Avenger . . ... . .......... ... ..... $ 23 
Superslot ... .. .................. $ 23 
Super Allen ... . .. ......... ....... S 23 
Jupiter Lander ... . •. ..• ..... • . ... $ 23 
Draw Poker ..... .. .. . . ..• .•. ... .. s 23 
Midnighl Drive .. . . .. . .•. ..... .... S 23 
Radar Rat Race ....... . ... . . .. . .. S 23 
Raid on Fort Knox ......... . .. .. . . s 23 
Sargon II Chess ... ....• ..... . . ... $ 29 
Super Smash .. . ..... . . . ..... .... S 23 
Cosmic Cruncher ... ............ . $ 23 
Gori .. ................. ... S 29 
Omega Race ..........•.•... .. .. s 29 
Money Wars .........• .. . .. . ... . . S 23 
Menagerie .. ... .. ... •. . ..... . . .. s 23 
Cosmic Jailbreak ...... ...... . ... S 23 
Clowns .... .. ............ . ..... S 23 
Garden Wars ...... ..... .. . . ..... S 23 
Sea Wolf ... .. . .........•.. . •.... s 23 
Adventureland .... ....• .. . .... . . . S 29 
Pirate Cove . .. ... . ... ... $ 29 
Mission Impossible . . . . .. S 29 
The Count. . . .. . . . . .... ....... S 29 
Voodoo Castle . . .. .... . •.. . • ..... S 29 
The Sky is Fa lling ..... • . ........ . s 23 
MoleA11ack .. .. .... . .......... .. s 23 
Bingo Speed Math ... ... .... ...... S 23 
Home Babysllter . . .. .. ... , . •..... s 23 
Visible Solar System ....• ... • .. . . . s 23 
Personal Finance . . . . . . .... S 29 
Quick Brown Fox . . ... ... $ 65 

United Microware 
Spiders of Mars 1cn ...... .. ...... S 34 
Meteor Run 1cn . . ... ... .... . . . . .. s 34 
Amok(C) ..... ...... .. .. ..... .... s 17 
Alien Blitz (C) ....... . •...... .... . S 17 
Skyma th (C) . ... . ... .... . ...... .. S 12 
Space Division (C) . ......... ...... S 12 
Super Hangman (C) . . . .... ... . .... $ 14 
The Ali en (C). . . ...• .. .. .. S 17 
3DMaze (C) ..... . ........ . $ 12 
Kosm lc Kam ikaze (C) . ... . ... . . . .. S 17 
SubChase(C) . ......... .... ..... $ 17 
Amok (CT) .... ... ... . ...... . .. ... $ 27 
Renalssance(cn ..... .. .... ..... $ 34 
Alien Blitz 1cn ...... . .. .......... s 27 
Cloud Burst(cn . .. . . .. . .. . . . .. s 27 
Satel lites and Meteorites (Cn ..... . S 34 
Outworld (Cn ... .... ......... . .. . s 34 
Wordcraft . . . . . . . . . . . . . . ... ... . $270 

.. ... The Computer Outler is an 
;' ~ associate of The Computer 
' i Learning Center For Chil· 
.... .. .. ..... dren. We are experts In 

educational technology and can custom· 
11e educational software curr1culums for 
school d is tr1cts. individual schools. or for 
:he child at home. Please contact us 
about your soltware and equipment re· 
quirements and feel free to stop by our 
school in Las Vegas. 

We have one of the world's largest 
educational software inventones fea tur· 
ing our own Computer Learning Center 
software. 

Ten Li tt le Robots (ATARI) . . .. $12.95 
Pre-School Math (ATARI) ....... .. $19.95 



-"'.ATARI 

1200 XL . Call 
800 48K $489 
40016K $209 
4 10 Recorder .. 
810 Disk Drive 
825 Printer 
830Modem . 
850 Interface 
481 Entertainer 
482 Educator . . 
483 Programmer 
484 Commun1ca1or 
85316K Ram .. .. 
The Bookkeeper Kit 

. .. s 72 
.. $419 

..... $569 
....... $145 

..... $159 
. $ 64 
.. Sl 10 
.. S 52 
.. $289 

. $ 74 
...... $165 

ATARI Software 
CX4 104 Mai ling LISI ... $ 19 

. St02 
... s 42 

.s 22 
...... $ 42 

. $ 55 
..... S 92 

.. s 42 

CX404 .Word Processor 
CXL4007 Music Composer , 
Programming 2 & 3 
Conversallonal Languages 
CX4018 Pi lot. .... 
CX405 Pilot 
CX L4003 Assemt>ler Editor 
CX8126 M1croso fl Basic ... 
CXL4022 Pac·Man . 
CX8 t 30 Cavern s o l Mars 
CXL4020 Cen trpede 
CXL4006 Super Breaklut . 
CXL4008 Space Invaders 
CXL4009 Compu ter Chess 
CX L4011 Star Rarders 
CXL4012 Mrss1le Command 
CXL4013 Asteroids 
The Bookkeeper 
Home Filing Manager 
Atari Speed Reading 
My First Alphabet 
Juggles House (D. Ci 
Jugg les Rarnbow (D. Ci . 
Home Manager Kit 
Fami ly Finance 
T1meW1se 
Ga la:illan 
Defender 
Oix 
Drg Dog 
ET Home Phone 
Alar1Wr1ter 

. .. . S 62 
. $ 30 
s 28 

. S 30 

. S 26 

. S 26 
s 26 
s 30 
s 26 
s 26 
$1 02 
s 36 
s 54 

. $ 26 
.. S 22 
. . S 22 
.. s 55 

. S 36 
s 23 
s 30 
s 30 
s 30 

.S 30 
s 34 

. . S 55 

Business & Utilities 
V1s1ca lc . St69 

s 20 
s 75 

.St 05 

Marl Merge 
Data Perfec1 
Letter Perfecl 
Tex! Wizard 
Datasm 652 0 
Fiie Manager 800 + 
Syn Assembler 
Pa ge6 
AtaflWo rld 
K-Dos 
M lcropaint er 
Color Print 
Lisp Interpreter 
Bishops Squa1e 
Graphic Master 
Graph ic Genera tor 
Basic Compiler 
Compular1 's Financial Wi zard 
Color Accountan l 
Datalrnk 
Frie fl 2 System 
Diskette lnveniory Syslem 
P. M.P. Propert y Management 

...... S 65 
s 59 

.s 65 
s 34 
s 20 
s 39 

. S 59 
s 23 
s 27 

... $ 79 
.S 20 

.. $ 27 
s 17 
s 65 
s 45 
s 65 
s 27 

.... S 34 
.. S 17 
.. $179 

Programming Techniques 
Display Li sts .. s 17 
Hanz/Vert Scrol l · . $ 17 
Page Fl1pprng . . $ 17 
Basics of Animati on . $ 17 
Player Missi le Graphics . S 24 
Sound .. _ . $ 17 
~a F i~ . . S~ 

NEW LOWER PRICES 
TOP SELLERS 

Atari 
Temple of Apshal . . . .... S 27 Crush , Crumble & Chomp . . .. .... . S 20 
Raster Blaster _ . . ... S 20 Jawbreaker . . . .. .. S 20 
Apple Pan ic . . . . . . . . . . . ..... s 20 Zerk I . . . . . . . . . . . ... ... . S 27 
Crossfire ... . . .. . . ...... S 20 Zerk 11 .. . ...... . . . . . . . . . . S 27 
Threshold . . . ... ... s 27 Soft porn Adventure . .. ........... . S 20 
Mousekattack . . . . . . . . . ..... S 23 De lu•e Invaders . . ........•.•.... S 23 
Krazy Shootout .. . . . • _ .. .. . ...... S 34 Chicken - . . . .. S 23 
Deadline . . .. s 34 Nauti lus . . . . . ..• . •.•. • . •... . S 23 
Tumble Bugs . . . . .•.. .•. ... s 20 Rescue at Rigel . . • ... .. .. . S 20 
Poolt .5 ... . . ........ S 23 Frogger ......... S 23 
Ricochet . . • .•. . .. S t5 Chopll lter . . . ... .. S 23 
Empire o l the Overm1nd . . ... .... S 23 Curse of Ra .. .. S 15 
Wlz & Princess . . . . . . . .... s 22 Ghost Encounters . . . . S 20 
Mission Asteroid . . . . . . . . ... S 17 Ul ysses and The Golden Fleece S 23 
Ali Baba & the Forty Th ieves ....... s 22 Battle of Sh i loh . . . S 27 
The Shattered All iance ..... ....... S 27 Tigers in the Snow . . . . S 27 
Canyon Climber . . . . . _ .. s 20 Track Attack .. . . .. $ 20 
Shoot ing Arcade ..... : . s 20 Shamus . . .S 23 
Pacific Coast Highway ... . ... S 20 P1cknick Parano ia . . S 23 
Clowns & Balloons .. .. S 20 Cla im Jumper . . . .. S 23 
Prepple .... ·. . . . . S 20 Emt>argo . . S 34 
Rear Guard .... . , .. S 17 Frreb ird . $ 34 
Lunar Lander ... . . .. S t7 Cycled ......... $ 20 
War . . . . .. S t7 Spare Eggs . . . $ 20 
Star Warrior .. s 27 Sneakers ...... $ 20 
Dragon's Eye .. .. .... .. . ... .. .S 20 Snake Byte . . . • . . . . . . . . ... $ 20 

** * SPECIALS OF THE MONTH ** * 
ELEPHANT DISKS (BOX) . .. . .... . ..... .. . . ..... . .. . . .. $ 20 
HAYES SMARTMODEM . . ....... . .... ..... . .......... . $209 
MOSAIC 32K RAM ... ........ . ........ . ... . ... ....... $ 89 
RAM DISK (128K) .. . .. . ... . .. . ... .. . . ....... . . • ...... . $399 
AMDEK COLOR I MONITOR .. .. . . . ....... .. . . .. . ...... $309 
PERCOM DOUBLE DENSITY DRIVE ............ ... ..... $515 
NEC 8023A PRINTER .. ..... . ... . ... . . . . .. . ...... . ... . $459 
BASIC A + (OSA + INCLUDED) .. . . .. ... . .... . .... ... . $ 59 
FLIP N' SORT DISKETTE BOX ... ... . .. . . ..... . . ... ... . S 21 

(Holds 50 Diskettes) 
FLIP-SORT CARTRIDGE BOX ........... . . ...... .. . .... $ 21 

(Holds 10 Atari Computer Cartridges) 
MOSAIC64K RAM . . ..... ... . . . . .... . . . ..... . . . . ... .. $149 
80 COLUMN BOARD (ATARI) . . . ................... . . . .. $279 
ALL APX SOFTWARE .... . ........ .. . . ... $15% TO 20% OFF 
PERCOM SINGLE DENSITY DRIVE ........... . ......... $409 

Computer Outlet 
Park Place - Upper Level 

1095 E. Twain - (702) 796-0296 
Las Vegas, Nevada 89109 

Call To l l 800-634·6766 Order Line 
Free Only 
Information Order Inquiries (702) 369-5523 

We accept Major Cred it Cards 
Mon.-Fri. 8 A.M.-6 P. M. 

Sat. 9 A.M.-5 P. M. 
Dealer Inqu iries Invited 

NEW 

ATARI 
King Arthur's Heir (D) ............. S 20 
Escape from Vuncan·s Isle (0 ) ...... s 20 

Crypt of the Undead (D) .... •. ...... S 20 
The Nightmare (D) ..........•..... S 20 
Danger in Drindisti (D. C) . . ........ S 15 
Armor Assault (D) .. ... ..... _ ..... S 27 

Monster Maze (CT) . . . . .... S 27 
Alien Garden (CT) .... . ....... ... . S 27 
Plattermanla (CT) ................ S 27 
David 's Midnight Mag ic (D) .. ..... S 23 
Star Blazer (D) . . . . . . . . ....... S 22 

StellarShuttle(D.C) .. .. . .. ...... S 20 
Genetic Drift (D. Cl . . . . . . .. S 20 
Labyrinth (D. C) ......... .. ... . ... S 20 
Serpintine (D) .................... S 23 
Sea Fox (D) ...... .. ... •.. .. .. .. .. S 20 

Spell Wizard (D) .•.....•. . ....... . S 53 
Sands ol Egypt (D) ... , ....•. • . .. •. S 27 
Pool 400 (CT) .. ......... . ........ S 27 
Speedway Blast (CT) . . . . . . • . . .. S 27 
K-razy Kritt ers (CT) ...... .. . ...... s 34 

K-Star Patro l (CT) . . . .. S 34 
K·Razy Antiks (CT) . . . . .. • . . . . . . . S 34 
Crossword Magic (D) ... ... . ....... S 34 
Master Type . . . . .. .......... .. S 27 
Gori . .. . . . . . .. . . . ... (DJ S27. (CT) S 30 

W11ard ofWor •.... ...• (0) ~17.(CT) S 30 
Cyborg (D) . ... . ........ . ........ . S 23 
Gold Rush (D) ... .• .... .... .. ..... S 23 
Bandits (D) . . . . .. ... . .... S 23 
Way Out (D) . . . . . . . . S 27 

Fast Eddy (CT) . . . . . . . . . . . . s 24 
Wor ld War I (CT) .... .... ...• . •. ... s 24 
Beanie Bopper (CT) • . . ........... S 24 
The Cosmic Ba lance (D) ..... ...... S 27 
Miner 2049er (CT) .... .... ......... S 34 

Attack at EP-CYG-4 ...... (D) S22. (C) S 20 
Chess (D) .... . _ ................. S 45 
Checkers (D) ... ... ...... ........ . S 34 
Odin (Dl ........ . . . . S 34 
Snooper Troops #1 (D) .. .... ... .. . . S 30 

Snooper Troops #2 (D) . . . . . . . . . ... S 30 
Story Machine (DI ................ S 23 
Face Maker (D) .............. . .. .. S 23 
Haunted Hill .......... . (D) S20. (C) S 17 
Trivia Trek (D) ......... ........... S 20 

Datalink (D) ............... .... .. S 27 
Space Shutt le (D) ..•..•.... ... ... . S 20 
Jerry White's Music Lessons (D.C) .. S 20 
Swi fty Tach Mas ter .... •. (D) S20. (C) S 17 
Apocal ypse (D. Cl . . . . . . . . . . .. .. s 23 

Rapt illian (D. Cl . .. .. .. ... ... .. .. . S 23 
Kid Grid (D. C) . . .. ..... . ........ S 20 
Al iencounter (Face Flash) (D. C) .... S 26 
The Jar Game/Chace (0 , C) . .. ... .. S 26 
Gulp/Arrow Graphics (D, C) . ....... S 26 

Golf Ciasslc/Compubar . . ... ..... • s 26 
Frenzy/Flip Flop (D. C) .... . .... .... S 26 
Battl ing Bugs/Concentration (D. C) . . S 26 
Submar ine Commander (CT) .... .. . S 34 
Jumbo Jet Pilot (CT) ... .... .. ..... S 34 

Soccer (CT) .. ..... ....... ... ..... s 34 
Kickback (CT) ................... . S 34 
Darts(C) ........................ s 22 
Poo l (C) ..... . . ............ .. . s 22 
Dominoes and Cribbage (Cl .. ... ... S 22 

Pig Pen (Dl . .. . . . .. .. . . . . ..... . . $ 20 
Starcross (0) ......... S 27 
Zerk ll l(D) ...................... $ 27 
Journey to the Planets (D. C) .. ..... $ 20 
Moon Shutt le (D) • . . . . . . . .. S 27 

Moon Patro l (C) .... ... .. .... ... S 17 
Normandie (D. C) . .... . ... ..... .. . s 27 
Zauon (D, C) . . . .. . . . . .. ... ... S 27 
Juggler(D) ...................... S 20 
Survival of the Fi ttest . ... ... . ..... S 27 

Baseball. .. .... . .(D) $23. (C) S 20 
Sent inel I ..... . .. . .. ... (0) S23. (C) S 20 
The Guardian ol Germ ... (D) S23. (C) $ 20 
Miner 2049er (CT) . . . ......... . ... $ 34 
Jeepers Creepers (0) ... .. . .. . .. . .. $ 20 

Snapper (D) ...... . ..... .. ...•.... $ 20 
Twerps (D) ......... . ... . .... $ 23 
Fl ip Out (D) .......... . ... ... S 20 
The Bir1h of the Phoeni• .. .. . ...... S 16 
Protector II ............ (D) S23. (Cl S 29 



How To Type COMPUTE!'s Programs 
Many of the programs which are listed in COMPUTE! contain 
special control characters (cursor control, color keys, ipverse 
video, etc.). To make it ea y to tell exactly what to type when 
entering one of these programs into your computer, we have 
established the following listing conventions. There is a 
separate key for each computer. Refer to the appropriate 
tables when you come across an unusual symbol in a program 
listing. If you are unsure how to actually enter a control 
character, consult your computer's manuals. 

Atari 400/800 
Characters in inverse video will appear like: IJCl!prmqwrll!m!r 

Enter these characters with the Atari logo key, {..t..l. 
When you •- Type a.. 

<a..£M> ESC SHIFT < " Cl eer Screttn 
CLP> ESC CTRl. - • Cursor Up 
<DONN> ESC CTRl. • "' Cursor IJoMr'I 
CLEFT> ESC CTRl. + + Cursor Lrit 
CRIBHT> ESC CTRl. * + Cursor Right 
<BACK S> ESC OELETE • Backspac• 
<DELETE> ESC CTRL DELETE ti Delete character 
<INSERT> ESC CTRL INSERT D lns..-t character 
<OEL LlN6 ESC SHIFT DELETE D Delete line 
<INS LINE> E9C SHIFT INSERT D ln...-t line 
<TAB> ESC TAB • TAB key 
<CLR TAB> ESC CTRL TAB Cl Cle..- tab 
<SET TAB> ESC SHIFT TAB ;J s.t tab stop 
CBEL.L> ESC CTRL 2 ~ Rino buzzer 
CESC> ESC ESC Ii. ESCape k•Y 

Graphics characters, such as CTRL-T, the ball character • will 
appear as the " normal'' letter enclosed in braces, e.g. fT . 

A series of identical control characters, such as 10 spaces, 
three cursor-lefts, or 20 CTRL-R's, will appear as !10 
SPACES I, I 3 LEFT I•, ! 20 RI, etc. Uthe character in braces is 
in inverse video, that character or characters should be en­
tered with the Atari logo key. For example, ! 11 I means to 
enter a reverse-field heart with CTRL-cornma, ! 5111 11 means to 
enter five inverse-video CTRL-U's. 

Commodore PET/CBMMC 
Generally, any PET!CBMNIC program listings will contain 
bracketed words which pell out any special characters: 
I DOWN I would mean to press the cursor:down key; 
I 3DOWN I would mean to press the cursor-down key three 
times. 

To indicate that a key should be shifted (hold down the 
SH1Ff key while pressing the other key), the key would be 
underlined in our listing. For example, ~would mean to 
type the S key while holding the shift key. This would result 
in the " heart" graphics symbol appearing on your screen. 
Some graphics character are inaccessible from the keyboard 
on CBM Business models (32N, 8032). 

Sometimes in a program listing, especially within quoted 
text when a line runs over into the next line, it is difficult to 
tell where the first line ends. How many times should you 
type the SPACE bar? In bur convention, when a line breaks 
in this way, the - symbol shows exactly where it broke. For 
example: 

HHl PRINT "TO START THE GAME 
YOU MAY HIT ANY OF THE KEYS 
ON YOUR KEYBOARD.• 

shows that the program's author intended for you to type 
two spaces after the word GAME. 

All Commodore Machines 
Clear Screen {CLEAR} 
Home Cursor (HOME} 
Cursor Up (UP} 
Cwsor Down {DOWN} 
Cursor Right { RIG HT} 
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Cursor Left {LEFT} 
InsertCharacJer {INST} 
Delete Character {DEL) 
Reverse Field On {RVS) 
Reverse Field Off {OFF} 

VIC/CBM 64 Conventions 
Set Color "Fo Black { B LK} 
Set Color To White {WHT) 
Set Color To Red ( RED) 
Set Color To Cyan { CYN) 
SetColorToPurple { PUR} 
SetColorToGreen {GRN} 
SetColorToBlue {BLU) 
Set Color To Yellow (YEL} 
Function One {Fl } 

Function Two \ F2} 
Function Three { F 3 } 
Function Four { F 4 ) 
Function Five { FS} 
Function Six ( F6} 
Function Seven ( F7} 
Function Eight { F8} 
Any Non-implemented 

Function { NIM} 

To enter any color code, hold down CTRL and press the 
appropriate color key. l!Jse CTRL-9 for RVS on and CTRL-Q 
for RVS off. 
8032/Fat 40 Conventions 
SetWindowTop (SET TOP} EraseToBeginning{ERASE BEG) 
Set Window Bottom {SET BOT} Erase To End {ERASE END} 
ScroU Up { SCR UP) Toggle Tab { TG L TAB) 
ScroUDown {SCR DOWN) Tab {TAB} 
1nsert Line { INST L !NE) Escape Key { ESC} 
Delete Line (DEL LINE} 

When you ee an underlined character in a PET/CBMNIC 
p rogram listing, you need to hold down SHIFT as you enter 
it. Since the VIC-20 and Commodore 64 have fewer keys 
than the PET/CBM, some graphics are grouped with other 
keys and have to be entered by holding down the Commodore 
key. If you ee any of the symbols in the left column under­
lined in a listing, hold down the Commodore key and enter 
the symbol in the right column. Ju t use SHlFf to enter all 
other underlined characters. 

K -- . 1 E 
I t PI 2 R 

# T s 3 w 
$ @ z 4 H 
% G = x 5 J 

M < c 6 L 
&: + > v 7 y 

\ D 8 u 
i F p 9 I 
? B • N @ SHIFT"" 

£ + Q [ SHIFT+ 
) SHIFf-£ 0 A 1 SHIFT-

Apple II / Apple II Plus 
All programs are in Applesoft BASIC, unless otherwise 
stated . Control characters are printed as the "normal" cha~­
acter enclosed in brackets, such as ID I for CTRL-D. Hold 
down CTRL while pressing the control key. You.will not see 
the special character on the screen. 

TRS-80 Color Computer 
No special characters are used, other than lowercase. When 
you see letters printed in inverse video (white on black), 
press SHIFT-0 to enter the characters, and then press SHTFT-0 
again to return to normal uppercase typing. 

Texas Instruments 99/4 
No special control characters are used. Enter aU programs 
with the ALPHA lock on (in the down position) . Release the 
ALPHA lock to enter lowercase text. 

Timex TS-1000, Sinclair ZX-81 
Study your computer manual carefully to see how to enter 
programs. Do not type in the letters for each command, . 
since your machine featu res single-keystroke entry of BASJC 
commands. You may want to switch to the FAST mode 
(where the screen blanks) while entering programs, s ince 
there will be less delay betv;een lines. (Uthe blanking screen 
bothers you, switch to the SLOW mode.) 



VIC-20 Users: 
You're Not Alone Anymore! 

Now you can get a full range of support services from 
our Interna tional VIC -20 Users Group. including a 
free newsletter. special sale prices on software and 
hardware, and inexpensive rentals of all VIC -20 
cartridge-based programs. Look at th ese sample 
pr ices. 

COMMODORE 
Programmer 's Aid 
VIC Mon 
VIC Avenger 
Su er Alien 

Sargon II Chess 
Scott Adams Adventures 

THORN EMI 
River Rescue 
VIC Music Composer 

CREATIVE 
Choplifter 
Trash man 
Serpentine 
Astroblitz 
Apple Panrc 
Back Hole. 
Videomania 
Terraguard 

UMI 

Video Vermin 

List 

59.95 
59.95 
29.95 
29.95 
29.95 
39.95 
29.95 
3 95 
39.95 
39.95 

39.95 
.9 

39.95 
39.95 
39.95 
39.96 

39.95 
39.95 

39.96 
39.95 
39.95 
39.95 
39.96 
39. 5 
39.95 
39 .95 

49.95 
49.95 
49.95 
39 .95 
39.95 
39.95 
39 .95 
39.95 
49.95 
39. 5 

Sale Rental 
{One Month) 

47.96 6.00 
47.96 6.00 
23.96 3.00 
23.96 3.00 
23 .96 3.00 
31 .96 4.00 
23.96 3.00 
31.96 4.00 
31 .96 4 .00 
31 .96 4.00 

31 .96 4.00 
47.96 6.00 
31 .96 4.00 
31 .96 4.00 

1.96 4.00 
31 .96 4.00 

31 .96 4.00 
31 .96 4 .00 

31.96 4 .00 
31.96 4.00 

4.00 
4.00 
4.00 

31 .96 4 .00 
31 .96 4.00 

39.96 5.00 
39.96 5.00 
39.96 5.00 
31 .96 4 .00 
31 .96 4.00 
31.96 4.00 
31 .96 4 .00 
31 .96 4.00 
39.96 5.00 
31 .96 4.00 

Membership fee only S 15 to jo in. plus S 1 O per year 
dues {tota l of S25 first year). Call or write for more 
detailed information . 

~\I/~ 

?~'Go 
-;:-.._ 

1964 OAK RIDGE TURNPIKE OAK RIDGE , TN 37830 
615-482-9592 

VISA AND MASTERCARD ACCEPTED 

Look What I've 
gotforyou 

a $3995 Light Pen 
for • COMMODORE VIC 20 

• COMMODORE VIC 64 
• ATARI 400/800 
•APPLE II 

Now you can make your computer come alive 
and free yourself of many keyboard strokes. 
Touch my light pen to your TV screen and 
draw or paint multicolored pictures or pick 
from a menu. It's that easy! 
My LP-10 low cost, no switch light pen is 
active at all times. 
My LP-15 high resolution, high speed light pen 
has a push switch to activate the signal. It is 
supersensitive and can control the curser 6 
inches from the screen. 
LP-10 ... $39.95 LP-15 . .. $119.95 

Interface card required for Apple II with 
LP-10 & LP-15 ... $99.95 

All Ught Pens are sold complete with 
Demo Cassettes & Instructions. 

TECH-SKETCH INC. 
Tech-Sketch Inc. is a subsidiary of Ampower Instrument Company. Inc. 

26 Just Road• Fairfield, N.J. 07006 
Dealers and Distributor inquiries invited. 

Commodore. Atari. Apple are Reg.Tm's 

·--------------------· I Please print clearly I 
I TECH-SKETCH INC., 26 Just Road, Fairfield, N.J. 07006 I 
I 

Please send me D __ LP-10 Light Pens @ $39.95 
D __ LP-15 Light Pens@$119.95 I 

I D __ Apple II Interface Cards @ $99.95 I 
I Enclosed my check for$ (allow 3 weeks) 
I Bill my O VISA D Master Card I 
I Number Expires / f I 
I Signature I 
I ~me I 
I Address I 
I City State Zip I 
.. 

30 day money back guarantee C-6 
1
1 

--------------------



FB.IE·NDS OF THE TURTLE 

David D. Thornburg. Associate Editor 

HES TurtleGraphics II 
I visited with the people from HES at their 

booth at the Las Vegas Consumer Electronics 
Show this January . At that time I was given a 
glimpse of Turtle Graphics 11, a graphics language 
they developed for the Commodore 64. I was 
pleased by what I saw, and even more pleased 
when a preliminary copy of the language was 
sent for me to review. 

HES Turtle Graphics II supports two kinds of 
display screens - the LORES, or text, screen, and 
the HIRES, or 320 x 200 pixel, color graphics 
screen. Furthermore, this language also supports 
the Commodore 64 sprite graphics. 

The software package contains: 

1. A program editor 
2. A sprite shape editor 
3. An 1/0 handler for disk, tape or printer, and 
4. A trace mode 

While Turtle Graphics II does not have a mode 
for the immediate execution of commands, the 
program editor is so easy to use that this is not a 
great drawback. 

Syntactically, Turtle Graphics II is a cross 
between Atari PILOT and the turtle graphics por­
tion of TI Logo. To illustrate this, I have created 
the listings below in Turtle Graphics II , Atari 
PILOT, and TI Logo. The lis ting is for a procedure 
that genera tes a squiral pattern similar to that 
used in the Friends of the Turtle emblem. To make 
the listings easier to compare, I have numbered 
all the lines and made sure that similar lines have 
similar numbers. 

Before analyzing the Turtle Graphics 11 syntax 
in detail, you should compare the three listings. 
You can see that the HES language is intermediate 
between TI Logo and Atari PILOT. When you 
exa mine the syntax chosen for the HES sprite 
graphics, the relation to Tl Logo is even more 
evident (for exa mple, to s tart or stop sprite move­
ment, you type FREEZE or THAW) . 

This is not to suggest that HES Turtle Graphics 
II is in any way a replacement for Logo. Logo has 
many fea tures that just aren't avai lable on other 
languages . But, if you want to explore turtle 
graphics on the Commodore 64, this language is a 
fine s tarting point. 

HES Turtle Graphics II 
1 LABEL SQUIRAL 

Atari PILOT Tl logo 

2 HIRES 
3 PENUP 
4 MOVE TO 100-160 
5 SETHEADING T0 90 
6 PEN DOWN 
7 CALCULATEY=O 
8 LABELADD2 
9 CALCULATEY=Y+2 

10 FORWARDY 
11 ROTA TE RIGHT 89 
12 TEST IF (Y>180) 
13 IF FALSE JUMP ADD 2 
14 ROUTINE ENO 
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1 *SQUIRAL 
2 GR: CLEAR 
3 GR:PENUP 
4 GR: GOTO 0,0 
5 GR: l'URNTO 0 
6 GR: PEN YELLOW 
7 C: # Y=O 
8 *ADD2 
9 C: # Y=#Y+2 

10 GR: DRAW #Y 
11 GR: TURN 89 
12 
13 J (#Y<181): '"ADD2 
14 E: 

1 TOSQUIRAL 
2 TELL TURTLE CLEARSCREEN 
3 PEN UP 
4 SXYOO 
5 SETHEADING 0 
6 PEN DOWN 
7 MAKE "YO 
8 ADD2: 
9 MAKE "Y :Y +2 

10 FORWARD :Y 
11 RIGHT89 
12 TEST Y > 180 
13 IFF GO "ADD2 
1"4 END 



Nonstandard Features 
Before leaving the listings, there are a few non­
standard "features" that need to be mentioned. 
First, the HES turtle does not start in the middle 
of the screen; it starts in the upper left corner. 

. Also, the MOVE TO command accepts the Y-axis 
(measured from 0 at the top) first, followed by the 
X-axis. I know of no other language that accepts 
coordinates in this sequence. 

Two other nonstandard turtle characteristics 
involve the SETHEADING TO command. A head­
ing ofO degrees faces the turtle to the right (instead 
of straight up), and turning angles for this com­
mand increase in a counterclockwise (instead of 
clockwise) direction. The starting angle and start­
ing position for the turtle make sense if you recall 
that the original turtle graphics package from 
these people used only the text display. 

None of these characteristics is a show­
stopper - as long as each is understood from the 
beginning. 

There are many features of HES Turtle 
Graphics ll that I find delightful. The sprite editor 
lets you easily create shapes, change their color 
and magnification, and save them on tape or disk 
for later use . The sprite editor contains eight pre­
defined shapes that can be changed to anything 
you wish. The shapes provided include a boat, 
rocket, truck, ball, space shuttle, house, man, 

Don't just save money al 
K-12 MicroMedia's Sollware Sale 
Because of our recent • 
h;gh volume purchase of -Learn Somellung. 
Creative Computing's 
best educational and game software, we can offer you these 
well reviewed programs well b elow list price for free no· risk 
30-day evaluation. So if you've been waiting for a chance 
to try before you buy, you 've come to the right 
ad. And, because we have better things to 
do with our time than process a pile of re· ~ 
turns, we're pretty sure that you're going SJfizo Ac.a, 
to like what you see . Let us know. ~-A 

PET Programs on Cassette 
Board Games {8K) .............. .... ....... . . $7.00 
Conversational Games {8K) ..... .... .. .. ..... . 7.00 
Ecology Simulations I {16K) .... . .. _ .......... 12.50 
Ecology Simulations II { 16K) .... ... . . . . • . . 12.50 
Graphic Games (8K). . . . . . . . . . . . . . . 7.00 
Haunted House Adventure {16K ). _ . . 7 00 
Sec~or 3 Air Traffic Controller {24K) . . . . . . . . 7 :oo 
Social & Economjc Simulations {16K) ......... l2.50 
Study Made Easy ( l 6K) . . _ . ..... . __ . . . . . . . .. 12.50 
Trucker/Streets of the City {32K) ..... . ... ... . . 12.50 

TBS-80 Programs on Cassette 
Air Traffic Controller {16K) .. . . . . . . . . . ... $12.50 
fcology Simulations II {l 6K) . . . . . . . . . . . . . . . . 12.50 
Q Test {l 5K) . . . . . . . . . . . . . . . . . . . . . . . . . . 7 .00 

Social & Economjc Simulations (16K) ......... 12.50 
Super Invasion {32K) ......... . . . . . . . . . . . . . . . 7.00 
Ott1c1al school purchase orders and prev-1ew requests on school let terhead 
are welcomed . Individual orders must be prepaid . Include 5% for shjpping 
:~.:~n~l:1~~~~~~mum 52.00 charge). New Jersey r.es1dents mclud e apph· 

172 Broadway.Woodcliff Lake, N.J. 07675 (201) 391-7555 

and woman. Sprites can be made to wrap around 
the screen if so desired (this causes them to appear 
at the opposite edge of the screen if they are moved 
off one end). You can also set the speed and visi­
bility of any sprite, and can even control a sprite's 
position directly with a joystick . 

The program editor Jets you enter two-letter 
abbreviations for aJJ commands (for example, you 
can enter IT instead of IF TRUE JUMP). And yet, 
when the program is listed, all abbreviated words 
are fully expanded to their English counterparts. 

While I am primarily interested in the high 
resolution graphics turtle, the low resolution 
(character-based) turtle graphics has some inter­
esting features. One of the more powerful is the 
CHECK FOR command that looks for the existence 
of a chosen character directly ahead of the turtle. 
This command allows Turtle Graphics II users to 
create maze-solving programs. 

Turtle Graphics II is a language worth con­
sidering if you are interested in turtle graphics, 
but don't need the rest of the power found in 
Lpgo. 

Next Time 
In the last few weeks, several peopl have asked 
me for a side-by-side comparison of PILOT and 
Logo. The result of such a comparison includes 
some surprises, as you will see next month. © 

rrs ABOOT TIME 
by G. Herzenstiel l> 

Can your child read both clocks on the right? Many 
children will go out of their way to read a digital clock 
instead of trying to read the standard clock In this , 1 
program your child can learn lo read a standard clock 
along with a digital clock 
• Two learning units and a game 
• Requires I joystick E1 
Recommended for grades K·2 1 :20 
ATARI cassette, 16K .. . . ... . . . . .. .. . . .... $20.00 
'ATARI disk, 24K ....... .... ... . .......... $25.00 

BULLS and. CLEOTS 
by B. Belian 

game that tests your logic against the computer. Can 
u enter the four digits that the computer is thinking of 

in the correct order? The computer will give you clues 
after every entry. This " mastermind .. type game is a 
challenge to young and old alike 
• Plays on three different levels 
• Play with a friend (computer chooses digits) 
• Play against the computer feature ~ 

Recommended for ages 9·90 • 
ATARI cassette, 32K .. ... ... . .. ....... ... $20.00 . · 
AT ARI disk, 32K . . . . . . . . . . . . . . . . . . . . . . . . . $25.00 . 

~<ii: H. E. S. I. S. 
P.O. Box 147 
Garden City, Ml 48135 
(313) 595-4722 

Write for free catalog of ATARI 
and APPLE software 

Please add: 
$3.00 shipping/handling 

$1.50 CO.D. charges 

To Order Call: 
1 ·800·354·0550 

(VISA, MASTERCARD, C.O.D.) -' 



THE WORLD INSIDE THE COMPUTER 

Turning Logo Upside Down 
Fre D'lgn 110. Associate E 1tor 

In my February 1983 
COMPUTE! column I 
put out a call for 
new computer lan­
guage for kid . I re­
lated my experienceE 
with my own chil­
dren (ages three and 
seven), trying to 
teach them to pro­

gram. Frankly, I admitted that my efforts had 
failed. either child seemed to have the least in­
clination to learn how to program. 

You readers respond d to the c lumn in a 
big way. You told me about your own thoughts 
about kids and programming, and you passed on 
news about programming projects and languages 
that you had learned about. I want to thank you 
for all this information. I will be printing excerpt 
from your letters in the com ing months . Also, I 
am anxious to hear from even more of you . I be­
lieve kids' computer languages are the cutting 
edge of the revolution in computer learning. 
They deserve a ll the attention and debate we can 
muster up . 

Enter Delta Drawing 
Shortly after 1 wrote my February column, I re­
ceived a copy of Spinnaker Software Company's 
Delta Drawing program for the Apple II Plus. (Ver­
sions for other computers are expected soon.) At 

Fred O' lg11nziv is n co111p11ta e11t/111sinst n11d n11thvr of 
several books 011 co111p11ters for yo1111g people. His books 
i11c/11de Katie and the Computer (Creative Co111p 11ti11g) , 
Chip Mitchell: The Case of the Stolen Computer Brains 
(011 1/ 011 /Lodes tnr), The Star Wars Que tion and Answer 
Book About Computers (Rn11do111 House), n11d How To 
Get Intimate With Your Computer (A 10-Step Plan To 
Conquer Computer Anxiety) (McCrnw-Hill) . 

As the fa ther of two yo1111g childre11 , Fred /ins bcco111c 
co 11cerned with i11trori11ci11g the co111p11ter to childre11 ns n 
wonderful tool rnther thn11 ns n forbiddi11g electro11ic device. 
His col1111111nppenrs 111011thly in COMPUTE!. 
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first, I thought Delta Drawing was just another 
new "paint" program or simplified "turtle 
graphics" program. Then I dug further. 

Now, my family and I have spent a dozen 
hours playing with Delta Drawing, and I am con­
vinced that it is something more. I now believe 
that it is a first, but significant, s tep toward a 
powerful new computer language for kids . 

I Want To Play Mystery House! 
This is how my seven-yea r-old daughter, Catie, 
and I were first introduced to Delta Drawing: 

I took the plastic off the Delta Drawing case 
and handed the disk to Catie. Catie put the disk 
in the Apple computer's disk drive and booted up 
the program. 

We answered a couple of quick questions 
(did we have a color monitor? <Yes - a must>; did 
we have a printer? < o>). Then a little upside­
down " V" appeared on the center of the screen. 
Under the V was a blinking dot. Around the edge 
of the screen was a blue box. 

The manual calls the upside-down V the 
"Delta Drawing cursor ." But Catie knew b tter. 
"That's a turtle," she said. "The blinking dot is 
her tail." Catie named the turtle DeeDee (for "DD" 
- Delta Drawing) . 

I thought things were going pretty well. 
That's when Catie got bored. (Catie gets bored 
easily .) 

'Tm tired of this game," she sa id . 
"But we haven't even started," I replied. 
"I don't care. I want to play Mystery Hou e." 
Mystery House (from On-Line Sy terns) is one 

of Catie's favorite adventu re games (along with 
Cra11sto11 Manor, also from On-Line, and Copts nnd 
Robbers, from Sirius). 

Did I respond to Catie's obstinance with tact 
·and gentle persuasion? Of course not. I did what 
any normal parent wou ld do. I yelled at her . 

Naturally, she responded by crying and I fe lt 
guilty. You really botched it, Fred, I thought to 
myself. 





Catie started banging on the Apple keyboard. 
AU of a sudden, DeeDee came to life and drew a 
small straight line toward the top of the screen. 
She made a cute little "blink" or "clink" sound. 
Catie stopped crying and stared. 

"Can I make my own pictures?" she asked. 
Encouraged, I pulled out the "Fast Start" 

cards that accompany the Delta Drawing manual. 
Catie and I both avoided the manual. At 80 pages 
of fairly tiny print, it looked too intimidating, 
both for daughter and daddy. 

But the Fast Start cards were different. Each 
one is made of shiny, plastic-coated, heavy-stock 
paper. Each one has a picture at the top and a few 
commands to show you how the picture was 
made. The cards are two-sided, numbered (with 
big numbers!) from one to fourteen . 

One card tells you on one side how to load 
Delta Drawing, and on the back gives you all of 
the Delta Drawing commands. I discovered that 
Catie had pressed the Apple's "D" key and caused 
DeeDee to draw. 

Catie and I looked at the pictures on the Fast 
Start cards. We grew excited. It looked like we 
could get DeeDee to draw all the standard stuff: 
circles, squares, triangles, and the like. We could 
also get DeeDee to draw three-dimensional cubes 
and "paint" the sides; play a game of Tic-Tac-Toe, 
and draw a c;olorful scene with an orange house, 
green grass, a blue sky, and an orange sun. 

But how? 
I did the adult thing and turned to card #1 

and began trying to decipher the command be­
neath the picture. Meanwhile, Catie did the kid 
thing and began punching buttons. A couple of 
minutes later, .J was still on card #1, but Catie 
had discovered that the "R" button made DeeDee 
turn right 30 degrees and the "L" button made 
her turn left 30 degrees. Catie showed me how 
she could press the "U" button and make DeeDee 
do a fancy U turn; and the "M" button to get 
DeeDee to scoot across the screen with her pen 
up - that is, she moved without drawing. 

Catie squealed. "DeeDee didn't obey me," 
she said. "She went up and I wanted her to go 
down ." We looked at the card with the command 
summary. We discovered that by pressing the 
"E" button we could make DeeDee backtrack and 
erase her last step. 

I threw the Fast Start cards on the table . From 
that point on, we began improvising. Occasion­
ally, we picked up the cards and borrowed com­
mands off them, when we needed to make DeeDee 
do something we wanted her to do. 

It sounds really impressive when I say that 
"Catie and I improvised." Actually, I advised 
Catie what to do, and she ignored me. This seemed 
to be a very successful strategy to learn Delta 
Drawing. 
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After a while, 1 gave up and let Catie take 
the lead. 

Catie's approach was to do things with com­
mands she already knew. For example, the first 
thing she did was hit the D (Draw) key until 
DeeDee drew herself off the top of the screen and 
popped back onto the bottom of the screen. 

Catie wondered why DeeDee could "tunnel" 
off the screen, like Ms. Pac Man. Why didn't 
DeeDee bump her nose on the blue wall at the 
edge of the screen? 

We looked at the Fast Start card with the com­
mand summary and found that there is a "B" 
command that makes DeeDee "bounce" instead 
of tunnel. When we pressed the B key, the wall 
turned green . To get DeeDee back into tunnelling 
mode, we had to press a "W" (wraparound) key. 

Watching Catie at work was like watching a 
baby learn to speak for the first time - only in fast 
motion . She was learning a new language, and 
the moment she learned a new word in the lan­
guage, she used it to express herself. 

In fact, the reason she learned new words 
was to be able to express herself. She was moti­
vated to master the language's vocabulary so she 
could do what she set out to do. And when she 
learned each new word, she automatically incor­
porated it into all the other words she knew. She 
was associating each word and developing word 
sequences - her own personal "grammar" in the 
new language. 

Catie's experimental approach was efficient, 
but it also led us occasionally into dead ends and 
surprises. For example, Catie got Dee Dee to draw 
a house out of a square and a triangle . She filled 
the house with purple, by pressing "C" to choose 
the color, then by holding the CTRL button down 
and typing "F" (FiJI). Then she tried to color the 
grass green. She pressed "C" and picked green . 
She typed CTRL-F, and green started washing 
like a wave across the screen . Then the green went 
out of control. It slipped through a tiny hole in 
the line that separated the grass and the sky, and 
it filled the sky, too . It ended up filling the entire 
picture, except for the purple house. 

Catie howled! 

A Sun Not A Circle 
One thing that I immediately liked about Delta 
Drawing was the quick way Catie could make a 
picture . Also, I liked the precise, geometric way 
she constructed pictures. I have a problem with 
"paint" programs that use joysticks because my 
fine motor skills never passed the "klutz" stage. 
But, looking at Catie create pictures in Delta 
Drawing, I had hopes that even I might be able to 
make something pretty. 

That is, if Catie would ever give me a turn. 
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Ziggie by Dennis Purcell 

Triangle experiment by jock Gill 

·---........ ,,, _____ ,_, ......... , ______ ...... ---------
1< ... 3D .. <D .. 2R ..... >1 
2<... 6<1>.. 2R . .... >2 
3< ... 6<2>.. hexagon with 60 degree turn 

6 hexagons (motif #1) 
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Pegasus by 12 year old computer summer camper 

Seascape by Clifford Wong 

Another thing that pleased me about Deltn 
Drawing is that when children are using shapes 
like triangles, squares, and circles - they are not 
dealing with them in an abstract, adult sense. 
After all, shapes by themselves are boring. But 
shapes that resemble real-world objects like hats, 
planets, boxes, mountains, etc ., are interesting. 
And shapes that can be combined into "building 
blocks" to make a new world are even more inter­
esting. With Delta Drawing, Catie not only com­
bined the shapes, she created new shapes to act 
as the proper building blocks for the world she 
was trying to create. 

The Catie Robot Makes A Circle 
With both Catie and Eric (three years old), I had 
tried the classic Logo experiment where you get 
the child to play "turtle" and figure out how to 
walk in a circle around the floor. I had often tried, 
but I had always fail ed. 

The easy part was getting Catie and Eric to 
play turtle and figure out how to draw a circle. 
They took a baby step forward then made a small 
turn to the right. Then they repeated two steps 
over and over until they made a circle. 

Fine. But then came the hard part - entering 
a program into the computer to make the turtle 
do what Catie and Eric had discovered so easily. 



This is where I hit a brick wall. Catie and Eric 
had no interest in creating a "circle" procedure 
(program) in Logo. In fact, they never got past 
the first command - FORWARD or FD. 

For Catie and Eric, it was too much effort for 
too little reward. And they didn't want to wait for 
the computer to learn the procedure. Why couldn't 
the computer obey them and make the circle 
immediately? 

With Logo it couldn't, but with Delta Drawing 
it could. To make a circle, Catie typed D (Draw) 
and R (Right), then D and R, then D and R again. 
As she typed, DeeDee responded and drew the 
circle. It was easy to type D and R, and Catie got 
immediate results. After drawing the circle for 
the first time, she colored it orange with just a 
single command-CTRL-F. Then, on her own, 
she figured out how to make DeeDee move around 
the edge of the circle and make rays. She had 
turned her circle into a sun. 

Our First Delta Drawing Program 
Catie and I were doing great- until I accidentally 
bumped the "1" button on the keyboard and 
Catie's beautiful picture disappeared. 

I thought she was going to kill me. 
Quickly, I sca nned the card with the com­

mand summary, looking for an "Unerase" button. 
"Why did that happen?" I grumbled. "Stupid 
program!" 

I didn't find an unerase command on the 
card, but I did discover the "T" (text) command. I 
pushed the T button. DeeDee vanished. The 
screen filled with words . 

There was Catie's program! It was still there. 
I flipped through the big manual. A moment 

later I realized what I had done. By accident, when 
I pressed the "l" button, I had saved Catie's pic­
ture as a program - program #1. To get the picture 
back, I had to call the program. Doing that was 
unbelievably easy. I just had to push the "1" 
button again. 

We switched back to DeeDee by pressing the 
"G" (Graphics) button. Then Catie pushed the 
"1" button, and, superfast, DeeDee drew and 
painted her picture. It was good as new. 

Automatic Pictures 
That's when Catie and I discovered the "A" 
button . The A button executes the Automatic 
command. The Automatic command automati­
cally calls the last saved program and obeys it -
over and over until you punch the ESC (escape) 
button. 

I had a brainstorm. I had Catie type in a CTRL­
D (a half-draw) and a CTRL-R (a half-turn right). 
DeeDee did her stuff. 

Then I told Catie to press the "1" button . She 
did. Now we had a program that, when we 

pressed "T", looked like this: 

1< .. . 'D .. ' R .. . >1 

The program looked puny and not very ex­
citing. What was it good for? To find out, I asked 
Catie how we could make DeeDee automatically 
obey program #1- over and over. With just a 
moment's thought, Catie pressed the" A" button. 

A couple of seconds later, we had a circle! 
To get DeeDee to stop drawing, Catie pressed 

the ESC button. Catie and I were excited: using 
program #1 as a building block, we had created a 
"circle" program - program #2. We saved pro­
gram #2 by pressing the "2" button. 

We drew circles all over the picture screen 
and got DeeDee to paint them different colors. 
Then we tried something simpler- and neater. 

We erased all our current commands by 
typing CTRL-E. We pressed the "T" button. Our 
first two programs were still intact. 

We pressed 2 and got a quick circle. Then we 
pressed the "L" button. DeeDee turned 30 degrees 
to the left. We saved these two commands as 
program #3. The first three programs looked like 
this: 

Program #1 1< ... AD . . AR ••• >1 
Program #2 2< ... 25<1> . .. >2 

This came from pressing the A button. 
Program #3 3< ... <2> .. L ... >3 

When you see a number inside brackets, like 
<2>, it means you ar.e calling a program - this time 
program #2. The 25<1> means you are calling 
program #1 25 times. We got the computer to do 
this just by pressing the A button - once! - and 
the ESC button to stop DeeDee. 

Next Catie typed the A button. DeeDee drew 
a circle, turned left 30 degrees, drew another circle, 
turned left 30 degrees, drew another circle, and 
so on. In about a minute she had rotated her way 
around the picture screen. She had drawn a three­
dimensional figure: a doughnut! Catie, on her 
own, moved DeeDee and had her paint the 
doughnut's center orange and the background 
violet. After the doughnut wns drawn (not before), 
Catie and I pressed "T" to see what the program 
looked like. Here it is: 

Program #4 4< ... 44<3> .. 2L .. M .. C:2 
.. AF .. BM .. C:S .. AF .. 

Remember: the most formidable command -
44 "calls" of program #3 was achieved by pressing 
the A button once. 

Catie and I saved our doughnut in just a few 
seconds. We pressed CTRL-S, and the computer 
asked if we wanted to save or recall (load) some­
thing. We pressed "S" for save. Then the com­
puter asked us if we wanted to save the program 
("T" - text) or the picture ("G" - graphics). We 
typed "T." The computer told us to load in our 
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own disk. We did, and it asked us to name our 
Delta Drawing fil e - we ca lled it DO UT. Then 
the computer saved it. 

Nested Building Blocks 
Delta Drawing's rea l power comes from its ability 
to save pictures as building blocks; from its abili ty 
to combine simple building blocks into blocks 
that are more and more elaborate and complex . 
And you can gain access to all these building 
blocks just by pressing the CTRL-A buttons. When 
you press CTRL-A, the computer asks you w hich 
building block (program) you want. You can 
choose any number, from 1to 9. 

By pushing jus t a few buttons, Catie and I 
crea ted our doug hnut. We built the doughnut 
from a draw and turn program, a circle program, 
and a circle and turn program. Just as easily, we 
could have created "house" programs, "people" 
programs, "tree" programs, and so on. We could 
have formed a picture by positioning DeeDee on 
the screen and ca lling the program we wanted. 

A Kid's Language 
Delta Drawing represents, I hope, one of the early 
representatives of a new generation of children's 
software that combines simplicity w ith great 
power. Also, it is open-ended . It is a language . 
Once the child lea rns the language, she can do 
w hatever she want . And she can do a lot even as 
she is learning the language . 

This simplicity, power, and freedom are wh at 
made the program a hit with Catie . And when 
h er brother showed up, and learned a few buttons, 
they mad e a big hit wi th him, too. All of a sudden 
programming becomes an ac tivity w ith immedia te 
results tha t are meaningful to the child, controll ed 
by the child , and that challenge and stimulate the 
child to be original and inventive . 

Thi is certa inly a good start toward a kids' 
language of the future. And it' s not a bad adult's 
language, either. My wife Janet and I have had a 
ball creating pictures w ith Delta Drawing. Here is 
a piece of software that is equally fascinating and 
easy to use for a three-year-old, a firs t grader, and 
two jaded ad ults. The gene ra tion ga p between 
the different member of the fa mily disappears 
w hen we use Delta Drawing. We are all equally 
caught up in exploring its possibilities. And no 
single member of the family eem to have an 
ed ge. This is a very nice feature of the program. 

Upside Down Logo 
Why did I claim that Delta Drawing is like Logo 
turned on its head? Because with Logo (and most 
o ther languages), you have to type in the com­
mands in your program before you can run the 
program and create a picture . With Delta Drawing 
you make the picture first, and in making the 
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Delta Drawing 

picture you create a progra m. It' jus t the opposite . 
It's Logo upside down! 

Delta Drawing co ts $59.95 and runs on the 
Apple ll + . By spring, a new version w ill be avai l­
able on the IBM PC. By next fa ll you can look for 
it on the Atari 800, the VIC, the Commodore 64, 
and possibly on o ther low-priced computers. 

To inquire about Delta Drawing, write: 
Spi1111nker Software Corporntio11 
215 First Street 
Cambridge, MA 02142 
617-868-4700 

New Resources 
Since my las t column I've r ceived two interes ting 
new books. 

The Computer Camp Book 
The Compu ter Camp Book is published by The 

Yellow Springs Compu ter Ca mp, Inc. It ha 224 
pages and costs $1 2. 95. To o rd er the book, w rite: 

The Computer Cn111p Book 
1424 Glen View Drive 
Yellow Springs, OH 45387 

or call 513-767-7717. 
The book is a wea lth of information abo ut 

computer camps, including: 

•How to s tart and run your own computer 
ca mp 
• Ideas and materials for teaching and learning 
•Computer literacy ac tivities 
• A look at different computer camps 
•A nationw ide guide to computer camps, 
courses, and work hops 
• A guide to computing re ources (includ ing 
a five-page guide to computing resources for 
handicapped people) 

Parent's Guide to Computers in Education 
The Parent 's Guide wa writte n by David 

Moursund. It is a rea l buy-80 pages for only $3.50. 
To get the Guide, w rite: 



Parent's Guide C-64 Tl99/4A TIMEX VIC 20 ATARI 
Dept. of Computer & Information Science 
University of Oregon 
Eugene, OR 97403 

o r ca ll 583-686-4429. 
The book covers a lo t of ground in a clear, 

simp le style. Some of the subjects covered include: 
the school of the future, introd uction to com­
puters, hardwa re and softwa re, compu ters in 
ed ucation, "What You Can Do," a buyer's plan, a 
glossa ry, and a Ii t of resource . 

A un ique fea ture of the book is that it is really 
two books in one. A second book, entitled "Here 
Comes the Dawn (If Only I Ca n Find the Switch)," 
w ritten by Merle Marsh, appea rs in little italicized 
text boxes a t the foot of every few pages. It begins, 
on page 3: " I tried to enter the Computer Age by 
quietly sneaking up on the new technology ... . " 
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CHILD 
DEVELOPMENT 

SERIES 
(for the 3.SK VIC and 

16K ATARI) 

ADD/SUB-$16.95 
Displays single or multiple 
digits with or w/o pictures, 
borrows, carries , scoring, 

and audio/video feedback. 

NUM ER-BECi-$16.95 
Number recognition , object 
counting, object grouping , 

and number/size/shape 
discrimination . 

COMPUifE! 

BECi is composed of professionals dedicated to 
providing non-trivial educational materials for the home 
computer. In addition to our own software, we carry a full 

line of evaluated hardware and software. Send $2 
(refundable) for our catalog. 

The Resource. 

TRICKY TUTORIAL #8 
Learn to uke the shapes of the letters and numben on the 
keyboard and change them to anything you want. Special 
fonts and aeaw res that move are all explained In th is huge 
Tutorial. We'll tell you how a shape is stored in memory, 
animate several shapes. then give you a game using all the 
techniques. lndudes an editor that animates your charoaen 
as a preview. 16K Tape I 32K Obk $29.9S 

TRICKY TUTORIAL #10 

Learn to use Graphics modes 9, 10 and II that 
your BASIC Manual forgot to tell you about! 
There are 16 shades or 9 colors awaiting you 
within the machine. Procotype will uke you 
through many examples while Professor Von 
Chip explains how they were done. Includes 
three dimensional shapes and digitized picwres. 
16K Tape I 32K Disk $29.95 

Over the years, Professor Von Chip has acquired 
a large collection ofsound effects on his ATARI 
that are unusual to say the least! We offer them 
here plus an ample amount of explanations. 
utilities and graphics to save you endless hours. 
Have fun while learning! 16K Tape I 32K Disk 

AVAILABLE FROM MOST DEALERS 

V/6t:~~~~~;;~~:::::::J $29.9S 
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Learning With Computers 
Glenn M Kleiman 

In the March 1982 Learning with Computers column, 
we explored severa l projects which demonstrated 
the potential of word processing as an educationa l 
tool. This month, let's take another look at word 
processing for classrooms and homes - some of 
the practical difficulties. We'll also review a word 
processing program suitable for children. 

Writing requires both the mental process of 
composing sentences to express the intended 
meanings and the physical process of putting 
words onto paper. Many ch ild ren find the physical 
process to be slow and tedious, leading them to 
dislike writing and to be unwilling to edit and 
revise what they have written. 

The advantage of computerized word pro­
cessing is that it makes the physical process easier, 
so it becomes simple to create and alter wri tten 
text. Each time changes are made, the computer 
can print a n~w copy, so the writer doesn't have 
the tedious chore of rewriting or retyping the 
entire text just to make a few changes. This ease 
of revision encourages students to wri te more, 
edit more, produce better essays, and take greater 
pride in their written work. 

Word Processing In Schools 
However, the use of word processing in schools 
has been limited for several reasons: children's 
lack of typing ability; the lack of word processing 
programs suitable for children; and an insufficient 
number of computers available. 

The first problem can be overcome by some 
instruction and practice in typing. Typing is a 
valuable skill and is becoming even more valuable 
as computers become more prevalent. The time 
and effort spent mastering typing is worthwhile 
at any grade level. 

Computers can be used to help children learn 
to type . In March we looked a t the benefits of 
computer-directed typing drill and practice. A 
variety of typing-teacher programs are available. 
With some practice, most chi ldren are able to type 
as quickly as they write, and typing with a word 
processor means errors can be corrected easily 
and the writing always looks neat. Typing is 
particularly advantageous for those children who 
have difficulties with the fine motor control 
required to write neatly. 

The second problem, lack of suitable software, 
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may come as a surprise to those of you who are 
aware of the large number of word processing 
programs available for small computers. It is true 
- there are some excellent programs. But these 
programs are designed for business and profes­
sional applications, not for classrooms and 
homes. 

Professional word processing programs con­
tain many features beyond the fundamental insert, 
delete, rearrange, and print capabilities. There 
may be options for arrangi ng numbers in columns, 
producing form letters, creating indexes, and 
other advanced functions. There may also be dif­
ferent ways of performing similar functions; so, 
for example, three different procedures may be 
used to delete single words, sentences, and para­
graphs. This can be most efficient for an experi­
enced user who wri tes a great deal. But the time 
required to learn the system, the complexity of 
using it, and the cost of the programs make most 
professional word processors poorly suited for 
classroom and home applications. 

Giving a child a professional word processing 
program to write a 500 word essay is like giving 
someone a sledgehammer to tack a poster to the 
wall. Fortunately, word processing programs 
designed specifica lly for different users and uses 
are becoming available. One new program, called 
the Bank Street Writer, is advertised as "the first 
word processor for the entire family." 

Bank Street Writer 
The Bank Street Writer is an easy-to-learn and easy­
to-use word processor that is sufficiently powerful 
for most of the writing done in homes and schools. 
Its designers, intending the program to be used 
by children, have kept the number of commands 
down to the minimum necessary. They also pro­
vide clear prompts on the computer screen for 
each step in entering, erasing, rearranging, or 
printing text. The children are protected from 
accidentally erasing or losing their writing - a real 
problem with some sophisticated word processors. 

The Bank Street Writer divides the screen into 
two areas, a text area and a prompt area. The text 
a rea shows what you have written. The prompt 
area displays all the commands, so you don't have 
to remember them. 

The program has three modes: write, edit, 
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and trnnsfer. Entering text in the write mode is 
similar to using a typewriter with an erase key 
which makes it easier to correct typing mistakes. 
From write mode, you can press ESC to enter edit 
mode. 

Edit mode is for altering the text. The prompt 
area tell you which four keys move the cursor. 
To insert text, you simply move the cursor to 
where you want the text to appear and then press 
ESC to go back to write mode. Then, as you type, 

Word processing i·s potentially 
one of the most valuable 

educational uses of computers. 
It puts children in charge of 
the computer and provides 
them with a powerful tool 

they can appreciate. 

the words in the existing text move over to make 
space for the new ones. 

The prompt area in edit mode also contains a 
menu with ernse, move, find, unerase, move-bnck, 
replace, and trnnsfer menu options. You select an 
option by moving a marker on the menu. The 
prompt area then tells you exactly how to proceed. 
For example, if yo u select ernse, the computer tell 
you to move the cursor to the beginning of the 
text to be erased. When you press the RETURN 
key to signal that this has been done, yo u are 
prompted to move the cursor to the end of the 
text to be era ed . As you do so, the words to be 
erased are highlighted . Next you are asked 
whether you are sure you want to erase the high­
lighted words. If you type Y, the words disappear, 
and the remaining words close up the space. If 
you type , the words remain, and the program 
goes back to the edit mode menu. 

The unerase and move-back options can be 
used after an erase or move operation . The era ed 
or moved words reappear, and you are then asked 
if they should , in fact, be put back into their origi­
na l position . These options are valuable for two 
reasons. First, they allow children to recover easily 
from mistakes. Nothing is more frustrating than 
accidentally e rasing or misarranging your essay 
just because you pressed the RETURN key by 
accident. 

Second, these options encourage children to 
try different arrangements of words and sentences 
and to eva luate which is best. The facility for test­
ing different ways of expressing their ideas en­
courages children to improve their writing. It is 
also excellent for children working together -
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they can actually see how each other's sugges tions 
will look without having to do a great deal of 
rewriting. 

Transfer mode, which can be selected from 
edit mode, is used to save the writing on a disk, 
retrieve prior writing from di k, merge two fil es 
into one, and get the computer to print copies . 
Before printing, you are prompted to enter (or 
accept the default settings for) the number of 
characters per Jjne and the amount of spaci ng 
between lines, and to indicate whether pages 
shou ld be numbered and whether you want a 
heading on each page. You can also specify to 
have a file printed as a continuation of the previous 
file, so that long documents can be divided into 
individual files and then printed contiguously . 

There is also a utility program which lets you 
set the word processor for different hardware 
configurations and set the defaults for spacing, 
page size, and so on. And a tutorial program i 
on the back of the disk to help you lea rn to u e 
the word processor. 

The Bnnk Street Writer does have certain limi­
tations. You cannot change the spacing within a 
fi le - once yo u have chosen double-spaced print­
ing, the entire file must be double-spaced. It has 
centering capability, but lacks underlining. The 
erase and move commands are limited to 15 lines 
of text (530 characters) at a time. To erase or move 
more, you have to repeat the command. Find and 
rep lace are limited to a maximum of 29 characters 
in a string. Also, if you divide a single docum nt 
into separate files, you will have to ap ply the re­
p lace command to each one separately . These 
limitations make the Bn11k Street Writer unsuitable 
for large amounts of text. It is designed for uch 
things as letters and school say , not books or 
extensive business correspondence. 

The Bnnk Street Writer is the bes t word pro­
ces ing program I have seen for children. 1 am 
delighted that it is available beca use I regard word 
processing as potentially one of the mo t va luable 
educational uses of computers. Word processing 
puts children in charge of the computer and pro­
vides them with a powerful tool they can ap­
preciate. It encourages them to write and helps 
them improve their writing - something that is 
sometimes neglected in the classroom . Of course, 
word processing is also a valuable tool for teachers, 
and the 81111k Street Writer is suitable for them . 

The Bnnk Street Writer is ava ilable for Apple II 
and Atari computers, and a Commodore 64 ver­
sion is being prepared. Two packages are avail­
able. The home package, available from Bri>der­
bund Software (1938 Fourth Street, San Rafael , 
CA 94901), includes two copies of the progra m/ 
tutorial di sk and a written manual. The school 
package, available from Scholastic Inc . (730 Broad­
way, New York, NY 10003), contains three copies 



of the progra m/tutoria l d i k, a s tudent' s manua l, 
and a teache r's guide. The home package sells fo r 
about $70, the school package for about $95. 

The Need For Many Computers 
This brings us to the final p roblem in using wo rd 
proces ing in classroo m : it is an equi pment­
intensive ac ti vity, and mo t chool d o not have a 
sufficient number of computers. Writing requires 
time, and to take full ad va ntage of word process­
ing, much of tha t tim has to be pent in fro nt of a 
compu te r. The re have b en attem pt to olve thi s 
tra ffi c problem, incl uding having child ren write 
the firs t draft of th eir essays on paper and then 
havi ng ad ul t type the tex t into the com puter. 
The childr n mark their changes o n paper and 
then edit th ir essays o n the compute r. This at 
lea t exposes child ren to word proce ing, and 
may be the best a lterna ti ve, given inadequa te 
compute r time fo r each ch ild . 

However, it does no t le t the child re n experi ­
ence actually com po ing tex t on the com pute r, 
and thi s is w ha t encourages them to analyze, 
evalua te, edit, and im prove their writing. The 
sim ple fact is that taking full ad antage of the 
pot ntia l of word proce ing req uires more com­
puter than a re cur ren tly ava ilable in mo t school 
Sti ll , what \1e r introd uction to word proce sing 
ca n be provided is va luable, and with the con­
tinuing drop in hard ware and oftwa re price , 

compute r and word processing may soon become 
more accessible. 

Word Puzzle Programs 
There are several excellent word puzzle programs 
avai lable fort ache rs and children who do have 
access to one or two compute rs in their school fo r 
a few hours a wee k. These p rograms show chil­
dren some of the potential of computers and re­
quire m inimal computer ti me and children enjoy 
them . My favorite is Crossword Mngic. This pro­
gra m ha students enter their word and clues, 
and it crea t a crossword puzzle fo r them . There 
are a lso p rogra ms which crea te word search and 
anagram p uzzles from lists of word s students 
enter. Here a re some sources for wo rd puzzle 
progra m , each of whic h i easy to u e and per­
fo rms its in tended function very well . 

Crossword Mngic, fo r Apple II and Atari com­
pu te rs, is fro m L & S Computerware, 1589 Fraser 
Drive, Sun nyva le, CA 94087. This program re­
qui re a g rap hics printer, such as the Epson MX-80 
with Graftrax or the C. Itoh Prowriter. 

Word earch and anagram programs fo r the 
Apple JI are ava ilable fro m Hi Tech, 126 Light-
h use Ave., Sa n ta Cruz, CA 95060. 

A word earch program for the PET is avail­
able on Cu rsor #14 from The Code Wo rks, Box 
550, Gole ta, CA 93017. © 

~~,rh WE mAHE A GREAT CASE 

~One size does not Iii all . Our cases are designed for specific hardware 
configurations . When you put your computer in our case , it fits hand-in-glove. 

Once your equipment is safely inside the attache-style carrying case , it never has 
to be taken out again. To operate, simply remove the lid and connect the power. 
To store your computer, disconnect the power. enclose your disks, working papers, 
and manuals in the compartment provided , and attach the lid. It's as easy as that. 

• AP101 Apple II with Single Drive . . .......... . .... . ......... $1 09 
• AP102 Apple II with Two Disk Drives ... .. ....... . . .. ... .... . 119 
• AP103 Apple 119-inch Monitor & Two Drives . . . . . . . . . . . . . . . . . . 129 
• AP104 Apple Ill , Two Drives & Silentype Printer ... .. ........ .. 139 
• AP105 13" Black & White Monitor with Accessories . . . . . . . . . . . . 99 
• AP106 Amdek Color I, II or Ill Monitor. . . . ....... .... . . . . . . . . 119 
• FR152 Franklin Ace 1000 or 1200 with Two Drives . . . . . . . . . . . . . 119 
• FR153 Franklin Ace 1000or1 200 with Two Drives & 9" Monitor . . . 139 
• RS201 TRS-80 Model I Computer, Expansion Unit & Drives . . . . . . 109 
• RS204 TRS-80 Model Ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129 
• AT301 ATARI 400 or 800 Computers with Peripherals . ... ... .... 109 
• P401 Paper Tiger Printer (400/445/460) .... . ... . . . . . . . . . . . . 99 
• P402 Centronics 730!737 & Radio Shack Printer . . . . . . . . . . . . . 89 
• P403 Epson MX70 or MX80, Mlcroline 82A Printer or Color 

• P404 
• P405 
• P406 
• P407 
• P408 

Computer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 
Epson MX100 Printer . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 99 
IDS 560 or Prism 132 Printer . . . . . . . . . . . . . . . . . . . . . . . . 109 
C. ltoh Starwriter/Printmaster F-10 Printer. . . . . . . . . . . • . . 119 
Okidata Mlcroline 83A or 84 Printer . . . . . . . . . . . . . . • . . . . 99 
C. ltoh Prowriter 2 Printer . . . . . . . . . . . . . . . . . . . . . . . . . . 99 

18502 

• P409 
• IB501 
• IB502 
• HP601 
• CM702 
• CM703 
• CM704 
• NS010 
• CC80 
• CC90 
• CC91 
• CC92 
• CC50 

18501 

C. ltoh Prowriter (Apple Dot Matrix) or NEC PC8023 Printer 89 
IBM Personal Computer with Keyboard . . . . . . . . . . . . . . . . 129 
IBM Monochrome Monitor . . . . . . . . . . . . . . . . . . . . . . . . . . 99 
HP41 with Accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 
Commodore 64 (or Vic 20) with One Drive . . . . . . . . . . . . . . 11 9 
Commodore Model 64 with Two Drives . . . . . . . . . . . . . . . . 129 
Commodore Model 64 with Dataset . . . ... . . .... . ...... 109 
North Star Advantage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139 
Matching Attache Case (5") . . . . . . . . . . . . . . . . . . . . . . . . . 85 
Matching Attache Case (3") . . . . . . . . . . . . . . . . . . . . . . . . . 75 
Matching Accessories Case (5'14'' Diskettes, Paper, etc.) . . . 95 
5.25" Diskette Case (Holds 75 Diskettes) . . . . . . . . . . . . . . . 49 
Case Cart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 

CALL TOLL FREE: (800) 848-7548 l·•i··L~ I 
Computer Case Company, 5650 Indian Mound Court, Columbus, Ohio 43213 (614) 868-9464 



Micros With The Handicapped 
Susan Semancik & C. Marshall Curtis 

Developing A 
Communications Program 

Making selections from a complicated menu can be 
made easier and fa ster i11 a 1111111ber of ways. This is 
Part 5 i11 a series on developing a co1111111.111ications pro­
gram for the handicapped. The programs, for the PET 
and VIC, demonstrate various methods of active and 
passive entry selection. These programs are easily 
adapted to any computer 11si11g Microsoft BASIC. 

Once a menu is displayed, procedures must be 
considered for se lecting an entry of the menu. 
This can be done passively, where the computer 
controls positioning and the user controls selec­
ting, or actively, where the user controls both 
positioning and selecting. In a passive approach, 
the computer points to each menu entry indi­
vidually, pausing for a predetermined amount of 
time based on the user' s ability to respond. If no 
response is made during the pause, then the com­
puter continues to scan the menu sequentially . 

Passive interaction is good for persons with 
severe motor impairment, since a single move­
ment can indicate the user' response. But, de­
pending on the size of the menu, the computer 
can take time to point to a desired menu entry. 
Different types of scanning techniques can speed 
up a passive selection process . 

In an active selection procedure, the user 
indicates the position of the menu entry . This is 
the way we've selected a menu entry in our pro­
gram examples so far, by having the user type the 
entry's row and column numbers to make a selec­
tion. Another method for this procedure is to use 
an alternative input device, such as a joystick, to 
control a pointer on the screen . When the pointer 
has been moved opposite the desired menu entry, 
the joystick's button could be used to indicate 
that a selection is desired. 

Program 1 is a passive selection algorithm 
that can replace lines 300-360 in any of the previous 
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examples (April 1983) that allowed selection of a 
menu entry . Hitting any key during the pause 
time will select the indicated menu entry and place 
it in the message area of the screen. The format 
we're displaying has two top screen lines reserved 
for input functions (to be discussed in a later 
article) , middle lines for the menu, and sufficient 
bottom lines for a message of 160 characters. Re­
view part two of this series Oune 1982) if a different 
menu setup is desired. 

Program 1 shows how an arrow can be used 
on the PET computer to indicate that a menu entry 
is being scanned. Since the entries in a column 
have various lengths less than or equal to the col­
umn' s width, it is necessary to calculate each 
entry's length for proper spacing in the message 
area . Thi"s is accomplished in lines 312 and 314 by 
the variable E. Line 530 embeds a space after each 
word entry placed in the message area . When we 
consider other user input options, we will provide 
a means of eliminating spaces between words 
and adding punctuation marks for those that need 
correspondence quality messages . 

To make the message more readable on the 
screen, line 505 insures that no words will be split 
at the right-hand edge of the screen. So far, our 
routine works well if your menu is composed 
only of columns of individual words . But, if any 
column has rows of characters (as in our DAILY 
menu), our selection process will not recognize 
the individual characters, but will put the entire 
row into the message area. It will be easier to adjust 
for the selection of individual characters if we 
agree that all character columns will appear on 
the right-hand side of the screen. 

If the number of such columns is to vary from 
menu to menu, then we wi ll need to add another 
menu parameter, CC, which will give the number 
of character columns in the menu. For our DAILY 
menu, CC= 1, and for our TIME menu, CC=O. In 



Program 1 (April, p. 135) CC should be appropri­
ately added to lines 20 and 330; and in Programs 2 
and 3 (April, p. 135), to line 216. 

Scanning Display Indicators 
We will change the selection process in Program 1 
so that if a selection of a character row is made, 
then a secondary scanning will be done within 
that row. We can do this easily for highlighting 
and flashing, but only with at least one blank line 
between menu rows when using the arrow indi­
cator. Notice that neither the automatic embed­
ding of spaces nor the prevention of word-splitting 
is u sed with character selections. If you always 
have a space as one of the characters in your col­
umn of characters, and if you plan ahead, these 
omissions should not be a problem: 

When forming a word from a column of char­
acters, you usually need multiple letter selections. 
This can be accomplished by scanning the charac­
ter column until no more selections are made from 
it. Otherwise, in a sequentia l scanning procedure, 
there could be a considerable time delay between 
the selection of consecutive characters. After a 
character selection is made, you could continue 
the scan from the same character selected, from 
the start of the selected character's row, or from 
the start of the selected character's column. The 
last option gives the grea test flexibility, especially 
if the characters are arranged according to fre­
quency of use. To achieve the first option, change 
line 465 to GOTO 444; for the second option, 
change line 465 to GOTO 442; and for the third 
option, change line 465 to K = l:RETURN, and 
add the following line: 

318 IF K THEN K = O:R = l :GOTO 310 

The improvements discussed for Program 1 
have been incorporated in the following example. 
Program 2 employs an active user response pro­
cedure on a VIC computer, where a joystick is 
used to control the movement of a pointer and 
the joystick's button is used for selecting. A delay 
may be helpful; otherwise, multiple selections 
may unexpectedly result. 

Try an arrow delay at line 465, a button delay 
at 470, and/or a character selection delay at 478, 
using FOR DE= 1 TO lOO:NEXT DE preceding 
the contents of the line(s) indicated. Notice that 
the original menu was shortened so the arrow 
could fit to the right of each column of the menu . 
Also, since the joystick routine can interfere with 
normal keyboard operation, be sure to push the 
RUN and RESTORE keys together to reset normal 
operations if the program is stopped in line 400. 

Program 1: 
PET Computer Using Arrow Indicator 
299 REM DE=DELAY FOR PAUSE, · PM=# OF POSIT! 

ONS IN MESSAGE AREA, J=CURRENT POS. 

300 DE=l00:SP=32768:HA=l59:J=0:PM=200:REM -
HA=SCREEN VALUE FOR HORIZONTAL ARROW 

303 SM=SP+W*25-PM:VA=l58:REM SCREEN VALUE 
FOR VERTICAL ARROW 

305 FOR C=l TO CM: FOR R=l TO RM 
310 PA=SP+(SR-l)*W+(R-l)*W+(R-l)*BR*W+S(C) 

-l+L(C):REM PA=SCREEN POS. OF ARROW 
312 Pl=PA-L(C):P2=PA-l:E=P2:FORI=P2TOP1STE 

P-l:IFPEEK(I)<>32THENE=I:I=Pl 
314 NEXT! 
315 POKE PA,HA:GOSUB400:POKEPA,32 
320 NEXT R,C 
325 GOT0305 
399 REM USER RESPONSE ROUTINE 
400 X=0: P=0 
410 GET A$: IF A$<>""THEN 500 
420 P=P+l: IF P<DE THEN 410 
430 RETURN 
499 REM PUT SELECTION INTO MESSAGE AREA 
500 Pl=PA-L(C): P2=PA-l:REM Pl=START OF EN 

TRY, P2=END OF ENTRY 
505 Y=W-(J-W*INT(J/W)+l):IFE-Pl>=YTHENJ=J+ 

Y+l:IFJ>=PMTHENJ=0 
510 FOR !=Pl TO E:POKE SM+J,PEEK(I) 
520 J=J+l:IF J=PM THEN J=0 
530 NEXT!: POKESM+J, 32 :J=J+l: IF J=PM THEN J =0 
540 RETURN 

Program 2: 
For The Unexpanded VIC Computer 
Not e: This program uses a joystick in an active selection 
process with an arrow indicator, character selection , 
and different colors for the menu and message. 
8 REM HIT RUN/RESTORE WHEN PROGRAM IS ST 

OP PED 
9 REM DELETE REMARKS TO FIT PROGRAM ON U 

NEXPANDED VIC 
10 PRINT CHR$(147);: REM CLEAR TEXT SCREE 
20 W=22:RM=6:BR=l:CM=4:BC=l:RI=2:SR=3:SC= 

l:CC=l:REM CC=# OF CHARACTER COLUMNS 
25 DIM S(CM),L(CM):S(l)=SC 
30 DATA 3,3,5,7:REM COLUMN WIDTHS/LAST ON 

E SHORTENED TO FIT POINTER ON SCREEN 
35 IF C=l THEN 50 
38 REM CALCULATE STARTING POSITION FOR EA 

CH COLUMN 
40 FOR !=2 TO CM:READ L(I-l):S(I)=S(I-1)+ 

L(I-l)+BC:NEXT !:READ L(CM) 
50 IF SR=l THEN 70 
60 FOR X=l TO SR-l:PRINT:NEXT X:REM POSIT 

ION CURSOR TO FIRST ROW OF MENU 
65 LP=S(CM)+L(CM)-l:IF LP>W THEN 200 , 
70 TP=0:FOR R=l TO RM:FOR C=l TO CM:READ -

M$ 
75 P=S(C)-l+TP 
80 PRINT TAB(P);M$;:NEXT C 
90 IF S(CM)+LEN(M$)-l<W THEN PRINT:GOTO l 

00:REM WRAPAROUND ADVANCES A LINE 
95 IF BR=0 THEN TP=TP+W:IF TP>87 THEN TP= 

0:REM UPDATE TAB IF LINE ENDS W/NO LF 
100 IF BR=0 THEN 120 
110 FOR B=l TO BR:PRINT:NEXT B:REM SKIP BL 

ANK ROWS BETWN COLUMN ENTRIES 
120 NEXT R 
130 GOTO 300 
140 DATA DR.,IS,COLD,INGEDSl 
145 DATA I,AM,WHEN," AOTFR3" 
150 DATA YOU,ARE,DRINK,.ULHCP5 
155 DATA MOM,EAT,WANT,?MYWKB7 
160 DATA DAD,NO,TIME,",VJQZX9" 
165 DATA HOT,YES,SLEEP,";$02468" 
200 PRINT "MENU SIZE ERRORl":END 
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290 REM SP=STARTING MEMORY AREA FOR SCREEN 
/CP=COLOR MAP FOR SCREEN 

292 REM CL=MENU COLOR/HA=HORIZONTAL ARROW/ 
VA=VERTICAL ARROW 

294 REM J=# OF POSITIONS USED IN MESSAGE A 
REA 

300 SP=7680:CL=PEEK(646):CP=38400-SP:HA=l5 
9:J=0:PM=ll0 

301 XD=37154:XR=37152:XL=3715l:POKE37139,0 
:REM JOYSTICK REGISTERS 

302 REM SM=STARTING POSITION FOR MESSAGE A 
REA/PM=# OF POSITIONS IN MESSAGEAREA 

303 SM=SP+W*23-PM: VA=l58:MC=2iIF CL=2 THEN 
CL=6:REM MC=RED MESSAGE COLOR 

305 C=l:R=l:REM C=MENU COLUMN #/ R=MENU ROW# 
310 PA=SP+(SR-l)*W+(R-l)*W+(R-l)*BR*W+S(C) 

-l+L(C) 
311 REM Pl=STARTING POSITION, P2=END OF CO 

LUMN POSITION FOR MENU ENTRY 
312 Pl=PA-L(C):P2=PA-l:E=P2:FOR I =P2 TO Pl 

STEP-l:IF PEEK(I )<>32 THEN E=I:I=Pl 
313 REM E=ENDING POSITION FOR MENU ENTRY/ P 

A=SCREEN POS ITION FOR HOR. ARROW 
314 NEXT I 
315 POKE PA,HA:POKE PA+CP,MC 
320 GOSUB 400 
330 IF Z=5 THEN 470 
340 IF Z=4 THEN R=R+l 
350 IF Z=3 THEN R=R-1 
360 IF Z=2 THEN C=C+l 
370 IF Z=l THEN C=C-1 
375 I F C<l THEN C=l 
377 IF R<l THEN R=l 
380 IF C>CM THEN C=CM 
385 IF R>RM THEN R=RM 
390 POKE PA,32:GOTO 310 

Terminal-40 (1eq BK erp) • • $29.95 
SuperTerm (req 16K e~pJ . .. . Call 

For the Commodore 64: 
'64 Terminal . . ... .. .. $29.95 
SuperTerm ............ .. Call 
(On cassette. Requ11es modem.) 

399 REM WAIT FOR JOYSTICK MOVE OR BUTTON 
400 Z=0:POKE XD,127:XV=PEEK(XR)AND12B:POKE 

XD,255:IF XV=0 THEN Z=2:GOTO 460 
410 XV=PEEK(XL):IF (XVAND63)=63 THEN 460 
420 IF (XVAND4)=0 THEN Z=3 
430 IF (XVAND8)=0 THEN Z=4 
440 IF (XVAND16)=0 THEN Z=l 
450 IF (XVAND32)=0 THEN Z=5 
460 IF Z=0 THEN 400 
465 RETURN 
469 REM CHARACTER SELECTION 
470 IF C<CM-CC+ l THEN GOSUB500:GOTO 320 
472 I =P l:POKE PA,32 
474 POKE I+W,VA:POKE I+W+CP ,MC 
476 GOSUB 400 
478 IF Z<>5 THEN 484 
480 Z=0:POKE SM+J ,PEEK(I):POKE SM+J+CP ,MC: 

J=J+l:IF J=PM THEN J =0 
482 GOTO 476 
484 POKE i+W ,32: I F Z=40RZ=3 THEN 340 
486 IF Z=2 THEN I=I+l:IF I>E THEN 340 
488 IF Z=l THEN I =I-l:IF I<Pl THEN 340 
490 GOTO 474 
499 REM ADD SELECTION TO MESSAGE 
500 Pl=PA-L(C):P2=PA- l 
504 REM NO WORD SPLITTING AT RIGHT EDGE OF 

SCREEN 
505 Y=W-(J-W*INT(J / W)+l):IF E-Pl>=Y THEN J 

=J+Y+l:IF J>=PM THEN J=0 
510 FOR I=Pl TO E:POKE SM+J,PEEK(I):POKE S 

M+J+CP,MC 
520 J=J+l:IF J=PM THEN J=0 
525 REM EMBED SPACE AFTER NON-CHARACTER SE 

LECTIONS 
530 NEXT I:POKE SM+J,32:POKE SM+J+CP,MC:J= 

J+l:IF J=PM THEN J=0 
540 Z=0: RETURN © 

ORDER DESK: (816) 333·7200 t::::=::] MIDWEST 
~MICROmc. Send for a free brochure describing our 

MAIL ORDER: Add $1 .50 shipping and handling 
($3.50 for C.O.D.); VISA/Mastercard add 3% (card# 
and exp. date). Missouri residents include 4.6% 
sales tax. Foreign orders payable U.S.$, U.S. Bank 
ON.LY; add $5 shp/hndlg. Dealer Inquiries Invited. 

other quality products. 



Data Searcher 
Jerry S urd1vo t 

Progrn111111ers are always looking for ways to 111ake their 
programs more "friendly," easier to use. 

This special search routine will accept nil ki11ds of 
wro11g i11p11t a11d still come 11p with the right 111atch. 
For VIC, PET, a11d 64. 

Have you ever ea rched through a fil e for some­
thing but ju t couldn't find it? You know it's in 
there, but yo ur spelling may be off by one letter 
and the strings just won't match? 

Or yo u know the city of Albuquerque is in 
the program, but yo u can ' t spell it? Or you dQn't 
know if you're supposed to add the sta te? And if 
you do need to ty pe the state, should you use the 
two-letter abbreviation? Is New Mexico supposed 
to be NE or NM? 

In short , if a progra m has to sea rch for a strin g 
match, yo u can solve all these problems by add ing 
a Truncating Search Routine. 

Let's look at the example program. Here a 
user e nters the name of a city, and the progra m 
gives the eleva tion . If no match is found for the 
user's reques t, rather than having line 120 report 
" CITY NOT FOUND": GOTO 70, the program 
performs a tr1111cnti11g search (lines 160 to 210). 

The routine sea rches onl y that first part of 
each City s tring equa l to the length of the Req uest 
s tring. If there is no ma tch, it shortens the end of 
the Request string by one letter and searches the 
shorte r portion of each City string. It wi ll continue 
to shorten and search until it finds a match or 
run down to two letters. It will print a ll matches 
found for tha t length Request string. 

Suppose the use r gets the two-letter abbrevi­
ation of Maine wrong. If the user requests PORT­
LAND MA rather than ME or types out the com­
p le te word "MAI E", it will still find PORTLA D 
ME. If the user requests just PORTLAND, the 
sea rch will print both PORTLA Ds . As for our 
Albuquerque problem, the word can be badly 
misspelled and still be found . A user who under­
s tands the Truncating Search would just enter 
ALBU. It's a very handy and user-friendly routine, 
especially for poor spellers. 

Data Searcher Demonstration Program 

10 REM PICK CITY - PRINT CITY AND ELEVATI 
ON 

20 NUMBER OF CITIES=5 
30 DIM CITY$(NUMBER OF CITIES),ELEV$(NUMB 

ER OF CITIES) 
40 FOR I=l TO NUMBER OF CITIES 
50 READ CITY$(I),ELEV$(I) 
60 NEXT 
70 T=0:PRINT"ENTER CITY NAME" 
80 INPUT REQUEST$ 
90 FOR I =l TO NUMBER OF CITI ES 
100 IF REQUEST$=CITY$(I) THEN PRINT CITY$( 

I),ELEV$(I):GOTO 70 
110 NEXT 
120 REM NOTH I NG FOUND 
130 REM SEARCH SIMILAR SPELLING 
140 REM ========================== 
150 PRINT"SEARCHING FOR SOMETHING SIMILAR 

160 FOR Z=LEN(REQUEST$) TO 2 STEP -1 
170 FOR I=l TO NUMBER OF CITIES 
180 IF LEFT$(REQUEST$,Z)=LEFT$(CITY$(I),Z) 

THEN PRINT CITY$(I),ELEV$(I):T=l 
190 NEXT I 
200 IF T THEN 70 
210 NEXT Z 
220 PRINT"CITY NOT FOUND":GOTO 70 
230 REM DATA 
240 REM 8888888888 
250 DATA ALBUQUERQUE NM,4500 
260 DATA BISHOP CA,4100 
270 DATA PORTLAND MA,45 
280 DATA PORTLAND OR,37 
290 DATA THE DALLES OR,85 

C-64/VIC 20/PET/CBM OWNERS 
ROADTOAD - Hop your toad across 5 lanes of traff ic, avoid dead ly 
snakes, and dodge the dreaded toad-eaters. Cross a rag ing river lull of logs, 
turtles. alligators, and pa rk your toad In the safety of a harbor. Each time you 
park 5 toads, you en ter a tougher level where the action is laster and the toad· 
eaters are more numerous. ROADTOAD is written in machine language and 
uses high resolu tion graphics. The sound ellec ts are excellent and you can use 
a joyst ick or the keyboard to control your toad. 
CASSISKIVIC 20/C-64 . . . . ... .. ... ... . (Includes Shipping/Handling) $19.95 

(CALIF. RES. ADD 6% SALES TAX] 

CHICKEN CHASE - Help your hapless hen avoid hungry chicken 
hawks. sneaky coyotes. and liendish zompys. II your chicken gets into trouble, 
" hyper·hen" lo a new spot on the maze. If your chicken travels the entire maze, 
you advance to the next lever where the action is taster and the predators more 
numerous. Hl·res graphics. great sounds. and machine language help make 
CHICKEN CHASE a hilarious tun·lllled game tor the whole lamlly. 
CASSl5K/VIC·20/C-64 ................ (Includes Shipping/Handling) $19.95 

Write For 
FREE 

Catalog 

(CALIF. RES. ADO 6% SALES TAX] 

NIBBLES & BITS, INC. Write For 
P.O. BOX 2044 FREE 

ORCUTT, CA 934!515 Catalog 
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Apple Shape Generator 
J. F. Johnson 

The Apple computer allows shapes to be manipulated 
fro m within a BASIC program. Although shapes are 
very useful in two-dimensional dynamic graphics, the 
process of creating shapes and entering them into a 
shape table is tedious, and errors are exceedingly difficult 
to correct. This program simplifies the process of defining 
a shape. All required binary to hexadecimal conversions 
require no user intervention and a shape table is auto­
matically constructed, with each new shape added to 
the current table. 

Many of the shape-drawing routines currently 
ava ilable fo r the Apple allow a shape to be created 
within a recta ngu lar drawing area, with a bit map 
of thi s en tire area, then s tored as the shape . This 
technique is fine for creating relatively small 
shapes. However, as the size of the shape in­
creases (so that the rectangular area the size of 
either hi-res page is required to enclose the shape), 
the amount of wasted space (i.e ., bytes which are 
"off" and represent only the background) becomes 
considerable. A bit map of a shape requiring a 
rectangular area of this size would require 7-8 K. 

This prog ram creates shapes in the manner 
explained in the Applesoft manual (Chapter 9). 
The head-to-ta il vec tor me thod is used to initially 
define the shape . These vectors a re then "un­
wrapped" and sequentially combined in pairs for 
conversion from their individual bina ry codes 
into equi va lent hexadecimal code. Each hexadeci­
mal by te represents one byte in the shape defini­
tion. The shape is then added to the table in mem­
ory with the table's index also updated. Shapes 
which would have required up to BK in a table 
have been reduced to less than lK using this 
program. 

Capabilities Of Key Shape Maker 
The following can be accomplished with Key 
Shape Maker: 

1) Construct a shape table comprised of 1-255 
shapes. 
2) Create a table w ith a maximum length 
of 6K. 
3) Alter any shape after it has been entered 
into the table. Also, add "buffer bytes" at the 
end of each shape definition so that any shape 
can be slightly enlarged relative to its original 
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d efinition . 
4) Correct mis takes which occur whi le en­
tering vectors during a shape definition by 
erasing them in a sequential fashion . 
5) View all the shapes in the current table 
(using the ga me paddles). 
6) Display any particular shape, with the 
effect of ROT and SCALE variations (using 
the game paddles) on the shape immedia tely 
displayed on the hi-res screen. 
7) Once a shape table is BSA VEd to diskette 
using this u til ity, it may be BLOADed with 
the utility and the stored shapes redefined 
and new shapes added (assuming the table 
does not contain the maximum number of 
shapes originally designated). 
8) The current shape table in RAM can be 
destroyed, and a new table created or an old 
table BLOADed into memory. 

Use An EXEC File To Initialize 
The entire program i writ ten in Applesofl. The 
following program creates a tex t file, "Key Shape 
Loader", which reassigns the beginning of the 
prog ram pointer (104, 103) and then RUNs the 
program. 

Program 1. 
5 REM KEY SHAPE LOADER MAKER 
10 DS = CHRS (4) 
15 PRINT DS"MON C,I,O" 
17 PRINT D•"DELETE KEY SHAPE LOADER" 
20 PRINT DS"OPEN KEY SHAPE LOADER" 
30 PRINT D•"WRITE KEY SHAPE LOADER" 
40 PRINT "POKE 104,96" 
50 PRINT "POKE 103,1" 
60 PRINT "POKE 24576,0" 
70 PRINT "RUN KEY SHAPE MAKER " 
80 PRINT DS "CLOSE KEY SHAPE LOADER" 
90 END 

By EXECing the text file Key Shape Loader, 
the required POKEs are completed , and then the 
Applesoft program "Key Shape Maker" is RU 

Use Of RAM By "Key Shape Maker" 
The Applesoft program is LOADed at $6001 
(24577), just above the second hi-res page of 
graphics. The second hi-res page is used for the 
temporary storage of vectors that define the cur­
rent shape. These vectors are then paired and 
converted into their equivalent hexadecimal code, 
with the resulting hex code defining the shape 



GUARANTEED 
LOW PRICES 

APPLE CARDS 
16K RAM - $ 78 Z80 CARD - $235 
V ldex Card - $227 Smart Term - $279 

Micro Soft Prem . PK - $4 75 
ALTOS 

5·150 - $2120 5·5 D - $4100 

ANADEX 
9500A- $1290 9501A- $1290 

ATARI 
1200 - $645 800·48K - $499 
410-$75 810-$429 

1010'- $75 850 - $159 

CITOH 
F·lOP - $1299 F -lOS- $1299 

1550P - S659 Prowrlter 1550CD-S709 
8510AP- $409 8510BCD- $545 

.DATASOUTH 
DS120 - $595 05180- $1175 

DIABLO 
630 RO - $1 799 620- $ 900 

APPLE-LOOK-A-LIKE 
Call 

HAZELTINE 
1500-$995 ESPRIT-$498 

MICAOSCIA.2 
$26 5 - Apple Drive/Card - $375 

MODEMS 
HAYS - MI CRO MODEM - $269 
HAYS- S MARTMODEM - $210 

HAYS - 1200 Baud - $530 

MONITORS 
Amdek-Colorll RGB-$645 

Amdek 300- $140 Color I - $295 
BMC Green - $85 USI Amber - $159 

NORTHSTAR 
Advantage - $2600 Horizon 64QD - $2600 

NEC 
8023-$450 7710 - $2045 

OKI DATA 
M92-$515 M93A - $910 

M82A - $399 w/Tractor & Grap. $479 
M84P - $988 M84S - $CALL 

TELE VIDEO 
802 - $2599 802H - $4450 
806 - $4950 800A- $1250 

TELEVIDEO 
910- $569 925 - $718 
920 - $735 950 - $899 

Tl 
810-$1240 820 - $1795 

ZENITH 
Zl9 - $689 Z89 - $2129 

SOFTWARE 
All Major Brands - $CALL 
DISKETTES/BOXES 

Elephant - $20 Scotch - $25 Dysan - $35 

All Prices Subject To Change 

~ Discount Software Buyer's Guide, crammed 
~with useful facts , can be yours for only $5.00. 
But you get every penny back when you order your 
next low-priced program from Discount Software! 

Mail the coupon and you'll discover descrip­
tions, features, system requirements, and solid 
advice on scores and scores of programs. Look at 
all you get: 

I. Step-by-step guide to software shopping. 
2. Hardware buyer's gu ide. 
3. System requirements for each package. 
4. Glossary of software categories. 
5. Directories of software for CP/M, Apple, 

and 16-bit machines. 
6. Thorough product descriptions. 
7. Selection of games. 
8. Fast-find table of contents and index. 
Send for your guide today. Only $5.00 now, 

it might well turn out to be free. 

r-----~·ldml :JM!Qilo$$M ;#~-----, 
I Yes-rush me the useful Discount Software Buyer's Guide. My I 
I enclosed $5 check is made out to "Discount Software'.' I understand I 
I that this sum will be rebated to me when l make my next purchase. I 
I Name I 
I ( Please print) I 
I ~~ I 
I Address I 
I City State Zip I 
1

1 

Mail S5 cheek to: Discount Software, 6520 Selma Ave., I 
Los Angeles, CA 90028 CM

683 
I 

L--------------------~--~ 



stored on the second hi-res page. If the shape is 
to be saved, the hex code is then transferred to 
the shape table. The creation and display of all 
shapes utilizes the first hi-res page. The shape 
table is stored at $800 (2048), and its length may 
not exceed $2000 (8196) since the first hi-res page 
is used for display purposes. 

Execution 
The user is initia lly prompted for the number of 
shapes that will be entered into the table . Since 
extra shapes are invariably required at a future 
date, it is always best to enter a number larger 
than what is currently estimated. The minimum 
number is 1, and the maximum is 255. Since the 
table need not be completed at one se tting, the 
partially constructed table can be BSA VEd, then 
BLOADed at a future date, with additional shapes 
added (up to the original number that was user­
specified) or current table shapes redefined. 

This maximum number of shapes is then 
POKEd into $801. Room for the shape table index 
(which immediately follows starting at $802) is 
then allocated. The index stores the locations of 
all shapes relative to the s tart of the table ($800) . 
The index must contain two bytes for each stored 
shape. If the estimated number of shapes to be 
stored in this table is low, it will not be possible to 
exceed this limit since room in the table for the 
index can not be changed using this program. 
Location $800 initially contains a value of zero, 
and is incremented by one upon the addition of 
each shape to the table. 

The shapes are created using two different 
sets of four keys. Plotting vectors are entered using 
the l, K, M, and J keys, while the nonplotting 
vectors are entered using the E, D, X, and S keys . 
Both sets of keys are arranged on the keyboard in 
a north-east-south-west fashion, with the right­
hand set for plotting and the left-hand set for 
nonplotting. The back arrow key(<-) may be 
used to sequentially erase vectors starting with 
the last one entered, and is very useful for cor­
recting any mistakes . The keystroke"!" (a shift-I) 
terminates the shape definition . 

Prior to the actual construction of the shape, 
a "dot-cursor" is positioned on the first hi-res 
screen. This is the point at which the shape defi­
nition is initiated. The shape is then displayed as 
it is constructed, using the previously defined 
keystrokes . Due to the algorithm used to display 
the shape as it is defined, any non plotting vectors 
which cross any existing outline of the shape will 
result in the boundary being erased where the 
crossover occurs. 

However, when the fina l shape is displayed 
for verification, it will exhibit the contiguous 
boundary that was originally constructed. Also 
displayed during the construction of the shape 
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are the current x and y coordinates of the "dot­
cursor," the three-digit binary code of each vector 
as it is entered, and the maximum number of by tes 
which may be used to define the present shape. 

When the definition of the shape is termi­
nated, the keystroke vectors are converted to 
hexadecimal code, with the resulting shape dis­
played prior to its storage in the table. If the user 
chooses to save the shape, he or she appends it to 
the current table, updates the corresponding index 
locations, and increments location $800 by one. If 
the shape is not saved, the defining of additional 
shapes simply continues. 

Applesott Shape Table Commands 
Several subroutines in this program allow the 
user to experiment with several shape table com­
mands and to view the result. This was purpose ly 
included to aid the user in exploring the 
capabilities (as well as the limitations) of shapes 
within Applesoft . This wil l perhaps facilitate in­
clusion of shape tables within programs. 

The SCALE command allows the expansion 
of a defined shape. Since the originally defined 
shape is constructed using the smallest SCALE 
value, a figure may only be expanded using this 
command. It will soon be discovered, however, 
that the contiguous boundary of a shape may 
become segmented when its size is enlarged 
through SCALEing, and may rapidly become 
unrecognizable. This can usually be overcome by 
redefining the sa me shape boundary using a dif­
ferent sequence of plotting/nonplotting vectors. 
The ability to redefine any given shape wil l allow 
the user to experiment. 

Rotations in the plane of the screen are con­
trolled by the ROT command. An inverse re­
lationship exists between the number of unique 
rotational values defined by the ROT command 
and the SCALE command. Increasing ROT from 
0 to 64 will rotate it 360 degrees about the origin. 
As the value for SCALE increases from 0, more 
unique rotational values are recognized between 
the ROT V?lues of 0 and 64, and hence the incre­
mental rotational angle decreases. By making the 
original shape very small, and then expanding it 
using the SCALE command, a smaller angle of 
rotation can be realized between the ROT values 
of 0 and 64. The va lues for both of the commands 
may be varied for a chosen shape, with the effects 
on the shape-dj played on the screen. 

A shape may be displayed from Applesoft 
using either the DRAW 011 X:DRAW commands. 
The XDRA W command simply complements the 
current color of the shape at its present Location 
and is very convenient for displaying and erasing 
shapes. The DRAW command requires that 
HCOLOR be changed from a value of 3 to 0 if the 
shape is to first be drawn and then erased . These 



commands may also display the same shape dif­
ferently. If any non plotting vectors cross the 
boundary of plotting vectors in the original shape 
definition, the ORA W command (HCOLOR = 3) 
will display a contiguous shape. 

The XDRAW command, however, displays 
the shape with any regions of plotting/non plotting 
vector overlap being effectively erased . This 
should be taken into consideration when originally 
defining the shape boundary, since one of the 
two display techniques may ·be preferred in the 
Applesoft program which uses the shapes . The 
shape display for verification purposes (prior to 
appending the shape to the current table) is dis­
played using DRAW (HCOLOR = 3). During view­
ing of a shape in the current table with ROT and 
SCALE variations, the shape is drawn and erased 
using XDRA W. 

Using A Shape Table 
Key Shape Maker creates a shape table starting at 
$800 (2048) in RAM. It may be BLOADed into 
another r.egion if there exists a conflict with the 
storage of the controlling Applesoft program or a 
machine language program which must occupy 
this region. There are two DOS entry points which 
store both the starting address and length of a 
BLOADed file. Since the user determines the 
starting address of a binary file, only the length 
must be determined. This is accomplished in the 
following manner. 

After BSA VEing your shape table to diskette, 
BLOAD it back into memory (this may be done in 
direct execution or under Key Shape Maker con­
trol). lf the shape table has been loaded by an 
Applesoft program, press the reset bu tton. Now 
enter the fo llowing as a direct execution instruc­
tion, where <ret> simply designates pressing the 
return key. 

PRlNT PEEK(43616) + PEEK(43617) * 256 <ret> 

The base ten number that appears on the 
screen immediately after this instruction is the 
length of the shape table (see Appendix E of the 
DOS manual, DOS Entry Points And Schematics). 
Using this additiona l piece of information, the 
user is offered some flexibility in BLOADing the 
shape table into various regions of RAM. For ex­
ample, a shape table of byte length 350 may be 
BLOADed at loca tion 24577 (immediately above 
the second hi-res page) with the following in-
truction in an Applesoft statement. 

100 PRINT CHR$(4) "BLOAD SHAPE TABLE-I, 
A24577, L350" 

The final piece of information which must be 
suppli ed is the location of the shape table. The 
pointer designa ting the beginning of the current 
shape table is located on the zero page of memory, 
and is comprised of the locations $E8 (232) and 

$E9 (233). The integer value obtained by dividing 
the s tarting address by 256 is POKEd into 233, 
with the remainder POKEd into 232 (i.e., 24577/ 
256 = 96 with a remainder of 1 ). 

110 POKE 233,96: POKE 232,1 

Your Applesoft program will now be able to effec­
tively use the shape table currently residing in 
RAM. 

Program 2. 
5 REM K~Y SHAPE MAKER 
60 REM TS•START OF SHAPE TABLE///VC•l'IARK 

ER USED IN DISPLAY OF 6 DIGITS REPRESEN 
TING 2 VECTORS///VS•MARKER FOR START OF 

TEMPORARY STORAGE FOR VECTOR TABLE AND 
ENSUING TEMPORARY STORAGE DERIVED SHAP 

E///16395• START OF TEMPORARY SHAPE TABL 
E 

70 AS., "PRESS ! TO STOP DRAWING SHAPE." 
80 TS • 20481 POKE TS,01VC • 163891VS • 1639 

61LI = 20501MI ., 205110$ = CHRS <4>• GOTO 
4000 

100 HCOLOR= 31 HPLOT X,Y1 FOR J = 1 TO 201 NEXT 
J1 HCOLORs 01 HPLOT X,Y1X • POL (0) I 
.9131Y • POL <ll I 1.61 IF PEEK < - 1 
6287) > 127 OR PEEK ( - 16286) > 127 THEN 

RETURN 
105 GOTO 100 
110 Sl • INT (1 + POL <O> t ( PEEK <TS> -

ll I 240)1 ROT• 01 HCOLOR• 31 SCALE• 11 
RETURN 

115 S2 • INT (1 + POL CO> t ( PEEK <TS> -
1> I 240)1 RETURN 

120 XDRAW ·Sl AT X,Y1 VTAB 241 HTAB 11 CALL 
- 8681 PRINT "SHAPE 4t"Sl"."I 

125 GOSUB 1151 IF PEEK < - 16287> > 127 THEN 
RETURN 

130 IF S2 < > Sl THEN XDRAW Sl AT X,Y1Sl • 
S21 GOTO 120 

135 GOTO 125 
140 GOSUB 110 
145 VTAB 51 HTAB 11 CALL - 8681 PRINT "SHA 

PE4t"B1"." 
1~0 GOSUB 1151 IF S2 < > Sl THEN Sl • S21 GOTO 

145 
152 IF PEEK ( - 16287) > 127 THEN RETURN 
154 GOTO 150 
158 Sl = INT (POL (1) t 7 I 240>1 RETURN 
159 S2 ~ INT < POL <ll t 7 I 240)1 RETURN 
160 GOSUB 158 
162 VTAB 10: HTAB 1: CALL - 8681 PRINT "HC 

OLORc" Sl". 11 

164 GOSUB 1~91 IF S2 < > Sl THEN Sl • S21 GOTO 
162 

166 IF PEEK ( - 16286) > 127 THEN RETURN 
168 GOTO 164 
170 GOTO 166 
172 Rl • POL <Ol I 3:Sl • POL (1) I 31 RETURN 
173 R2 = POL (0) I 31S2 = POL Cl > I 31 RETURN 
174 GOSUB 172 
175 HCOLOR= HC 1 ROT• R11 SCALE= St: DRAW SH 

AT XI,YI1 VTAB 241 HTAB 11 CALL - 868 
: PRINT "ROT=" INT <Rll SPC< 8l"SCALE=" 

INT <Sll 1 
176 GOSUB 1731 IF R2 < > Rl OR S2 < > Sl THEN 

Rl • R21Sl • S21 CALL 624501 GOTO 175 
177 IF PEEK ( - 16287> > 127 OR PEEK < -

16286> > 127 THEN RETURN 
178 GOTO 176 
200 POKE TS+ 1, VAL <NSS>1 RETURN 1 REM M 

AXIMUM NUMBER OF SHAPES THAT CAN BE ENT 
ERED INTO THIS TABLE 

203 PA • 256 t PEEK <MI> + PEEK <LI> + TS1 
RETURN 

205 PA• TS+ 4 + 2 t VAL <NSS>a RETURN 1 REM 
IS LOCATION IN TABLE WHERE FIRST SHA 

PE WILL BE SAVED 
210 LS = TS + 2 t SH1MS • TS + 1 + 2 t SH1DD 

= 256 t <PEEK <MS+ 2l - PEEK <MS>> + 
< PEEK <LS+ 2l - PEEK <LS>>: RETURN 
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212 LI• TB+ 2 a <PEEK <TBl + ll1HI •LI+ 
11 RETURN 1 REH INIT INDEX FOR TABLE 
THAT HAS BEEN LOADED 

215 LI • LI + 21HI • HI + 21 RETURN 1 REH 
INCREHENT INDEX LOCATION FOR NEXT SHAPE 

220 LI • LI - 2rHI • Ml - 2r RETURN r REH 
DECREMENT INDEX LOCATION FOR FIRST SHAP 
E TO BE DRAWN IN LOADED OR ALTERED TABL 
E 

225 IP • VSr RETURN 1 REM INlTIALIZE LOCATI 
ON WHERE PLOTTED VECTORS ARE STORED TEH 
PORARILY UNTIL THEY ARE CONVERTED lNTO 
A SHAPE . 

230 N • VS + 11SL • VS + 11 RETURN 1 REM JN 
ITIALIZE TWO COUNTERS WHICH ARE USED DU 
RING THE CONVERSION OF STORED VECTORS l 
NTO A SHAPE 

235 PA• TS+ 256 a PEEK <MS> + PEEK <LSlr 
RETURN 1 REM LOCATION JN TABLE OF STA 

RT OF NEXT SHAPE 
240 POKE LI, INT <<<<PA - TSl I 256l - INT 

<<PA - TSl I 2S6 l l a 256 + .5 l 1 POKE MI 
, INT <<PA - TSl I 256lr RETURN 1 REM 

POKE STARTING LOCATION FOR GIVEN SHAP 
E IN APPROPRIATE INDEX LOCATION 

250 A • 01B • 01C • 01 RETURN 1 REH INITIA 
LIZE A,B,C TO ZERO 

255 L •IP - VSrK • INT <LI 2l + INT <<LI 
2 - INT <LI 2l l S 2 + .OSlr RETURN 1 REM 

L• tBYTES CONTAINING VECTORS///K• tBYTES 
REQUIRED TO STORE SHAPEtl SHAPE BYTE P 

ER 2 VECTOR BYTES 
260 POKE 233,641 POKE 232,91 POKE 16393,11 POKE 

16395,41 POKE 16396,01 RETURN r REM D 
EFINE UNIT SHAPE TABLE WHERE TEMPORARIL. 
Y DEFINED SHAPE EXISTS 

265 POKE 233,81 POKE 232,01 RETURN 1 REM L 
OCATION OF SHAPE TABLE 

270 RS • PEEK <TS+ 1 l - PEEK <T8)1 RETURN 
1 REH RS•# OF SHAPES THAT HAY STILL B 
E ENTERED INTO SHAPE TABLE 

299 REM PLOT/ERASE POINT AT CURRENT X,Y UN 
TIL KEY PRESS OCCURS. 

300 XO• X1YO •YI HCOLOR• 31 HPLOT XO,Y01 FOR 
J • 1 TO 201 NEXT J1 HCOLOR• 01 HPLOT X 
O,YO r FOR J a 1 TO 201 NEXT J1 IF PEEK 
< - 16384) < 128 THEN 300 

310 HCOLOR= 31 POKE - 16368,0iZ = PEEK < -
16384>1 RETURN 

324 REH PLOT PRESENT POINT IF ENTERED VEC 
TOR IS A PLOT-THEN-MOVE VECTOR 

325 HCOLOR• 3r HPLOT XO,Y01 RETURN 
329 REM ERASE PREVIOUS POINT PLOTTED 
330 HCOLOR• 01 HPLOT XO,Y01 RETURN 
349 REM EVALUATE KEY PRESS IN TERMS OF NEW 

X,Y COORDINATES. 
350 Fl • 0 
352 IF Z • 73 OR Z • 69 THEN Y • Y - lr GOSUB 

3621 RETURN r REM MOVE UP 
354 IF Z • 75 OR Z • 68 THEN X • X + 11 GOSUB 

3641 RETURN r REM MOVE RIGHT 
356 IF Z • 77 OR Z • 88 THEN Y • Y + 11 GOSUB 

3661 RETURN 1 REM MOVE DOWN 
358 IF Z • 74 OR Z = 83 THEN X • X - 11 GOSUB 

3681 RETURN ·1 REM MOVE LEFT 
360 Fl • 11 RETURN r REM FLAG Fl SET TRUE 

IF NO U,R,D,L MOVE 
362 IF Y < 0 THEN Y = 01Fl • 1 
363 RETURN 
364 IF X > 279 THEN X = 2791Fl • 
365 RETURN 
366 IF Y > 159 THEN Y • 1591Fl = 
367 RETURN 
368 IF X < 0 THEN X • 01Fl • 1 
369 RETURN 
399 REM EVALUATE 3 DIGIT BINARY EQUIVALENT 

OF INDIVIDUAL VECTOR 
400 Fl • Or IF Z • 73 THEN A • 11B = 01C = 0 

1 RETURN 
402 IF Z • 75 THEN A • 11B • 01C = 11 RETURN 

404 IF Z • 77 THEN A • 11B • 11C • 01 RETURN 

406 IF Z • 74 THEN A a 11B • lrC a 11 RETURN 

408 IF z - 69 THEN A - 01B - Ore - 01 RETURN 
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410 IF z = b8 THEN P. .. OrB - 01C • 1 r RETURN 

412 IF z - 88 THEN A - 01B - lrC - 01 RETURN 

414 IF z - 83 THEN A - 01B - 11C =- 11 RETURN 

418 Fl • 11 RETURN 
424 REM PRINT PRESENT COORDINATES OF X,Y 
425 VTAB 211 HTAB 11 CALL - 8681 PRINT "X• 

" X,"Y• "Y1 RETURN 
449 REM ERASE CURRENT POINT AND MOVE BACK 

ONE POINT 
450 PP• PEEK <IPl1 IF IP= VS THEN RETURN 

1 REM CAN ' T ERASE PAST ORIGIN OF SHAPE 

455 IF PP • 0 OR PP = 4 THEN Y • Y + 11 GOSUB 
4751 RETURN 

460 IF PP • 1 OR PP • S THEN X • X - 11 GOSUB 
475r RETURN 

465 IF PP • 2 OR PP = 6 THEN Y Y - 11 GOSUB 
475r RETURN 

470 IF PP • 3 OR PP • 7 THEN X • X + 11 GOSUB 
475r RETURN 

475 XO• X1YO •Yr GOSUB 3301 POKE IP,01IP • 
IP - 11 RETURN 

499 REM POKE VECTOR INTO RAM LOCATION IP 
500 IP • IP + 11 POKE IP,4 a A + 2 a B + C1 RETURN 
509 REM POKE BINARY EQUIVALENT OF VECTOR M 

OVE 
510 P<l + I a 3) • A1P<2 + I S 3> • B1P<3 + 

I S 3) • C 
515 IF I • 1 THEN FOR J = 0 TO 51 POKE 187 

2 + J,48r NEXT Jr FOR J • 0 TO 21 POKE 
1875 + J,P<4 + Jl + 481 NEXT J1 RETURN 

520 FOR J = 0 TO 21 POKE 1872 + J,P<l + J) + 
481 NEXT J1 RETURN 

525 FOR J • 1 TO 61P<Jl • 01 NEXT Jr RETURN 

600 HGR2 1 HGR 1 SCALE• 11 ROT• 01 HCOLOR• 
31XX • 1391YY • 801X • XX1Y • YY1 RETURN 
1 REM HI-RES INITIALIZATION 

700 BL • 8190 - PArDI • 24576 - 16396rVL = D 
I1 RETURN 1 REM NEW TABLE BYTE LIMITS 

710 NS • PEEK <2048l1LI • TS+ 2 a <NS+ 1) 
rMI •TS+ 1 + 2 a <NS+ ll1PA •TS+ 2 
56 t PEEK <Mil + PEEK <Lil 

720 BL • 8190 - PA1 IF DI < 2 S <8190 - PA > THEN 
VL • DI1 RETURN 

730 VL • 2 t (8190 - PAlr RETURN 
765 Fl - Or IF VL < 100 THEN Fl = 1 
767 RETURN 
770 F2 • 01 VTAB 211 PRINT "THERE ARE " 8 190 -

PA" BYTES REMAINING FOR MORE"1 PRINT "S 
HAPES IN CURRENT TABLE IF YOU HAVE NOT 
CONSTRUCTED THE LAST SHAPE." 

775 IF 8190 - PA < 100 THEN PRINT "NO MORE 
SHAPES MAY BE ADDED TO CURRENT TABLE. 

"1F2 • 1 
780 RETURN 
800 F3 a 01VL • VL - 11 VTAB 211 HTAB 331 CALL 

- 8681 PRINT VL 
BOS IF VL < 200 THEN VTAB 221 HTAB 11 PRINT 

"ONLY "VL - 190" MOVES LEFT."11 FOR Jc 
1 TO 10001 NEXT J1 HTAB 11 CALL - 8681 

IF VL < • 191 THEN F3 • 1 
810 RETURN 
975 VTAB 24r HTAB 51 CALL - 9581 PRINT "PR 

ESS ANY LETTER TO CONTINUE."11 GET zt1J 
FRE <0>1 RETURN 

999 REM INITIALIZE SHAPE TABLE PARAMETERS 
1000 TEXT 1 HOME 1 PRINT TAB< 5l1"THE NUMB 

ER OF SHAPES THAT MAY BE ENTERED IN 
A SHAPE TABLE IS IN THE RANGEOF 1-255. 

IT IS ALWAYS BEST TO ALLOW EXTRA ROO 
M FOR ADDITIONAL SHAPES YOU MAYWIBH TO 
INCLUDE IN THE FUTURE." 

1010 INPUT " ENTER A NUMBER BETWEEN 1 A 
ND 255, THEN PRESS RETURN."1NSS1 IF VAL 
<NSS) < 1 OR VAL <NSSl > 255 THEN 1000 

1020 GOSUB 2001 REM POKE MAX # OF SHAPES 
THAT CAN BE ENTERED INTO THIS TABLE 

1030 GOSUB 2051 REM INITIAL RAM LOCATION F 
OR FIRST SHAPE 

1040 GOSUB 2401 REM STARTING POINT OF FIRS 



T SHAPE AND POKE INTO INDEX 
1050 GOSUB 7001 REH BL,DI,VL 
1055 RETURN 
1060 GOSUB 2501 REH INITIALIZE COMPONENTS 

OF VECTOR HOVE 
1070 GOSUB 6001 REH HI-RES INIT 
1080 RETURN 
1200 TEXT 1 HOME 1 PRINT TAB< 5l1"BEFORE A 

CTUALLV DRAWING A SHAPE, THE BLINKIN 
G DOT HAY BE HOVED TO ANY POSITION 0 
N THE SCREEN. USE THE E,S,D AND X KEV 
S FOR DOT POSITIONING ONLY." 

1205 PRINT "PRESS ! WHEN READY TO DRAW A SH 
APE." 

1210 PRINT TAB< 5l1"THE SHAPE YOU ARE TOD 
RAW MAY THEN BE COMPRISED OF PLOTTING 
AS WELL AS NON PLOTTING VECORS. USE TH 
E E,S,D ANO X KEYS FOR NONPLOTTING VE 
CTORS, AND THE I,J,K AND M KEYS FOR P 
LOTTING VECTORS." 

1220 PRINT "THE LEFT ARROW KEV «-> HAY BE 
USED TO ERASE MISTAKES, AND THE ! KEV 
TO TERH- INATE THE SHAPE."1 PRINT 

1240 PRINT TAB< 1>1"-NONPLOTTING- 11 1 SPC< 9 
>1"-PLOTTING- 11 

1250 PRINT TAB< 2l1"E-HOVE UP" SPC< 7l"I-P. 
LOT THEN MOVE UP"1 PRINT TAB< 2>1"S-MO 
VE LEFT" SPC< 5l"J-PLOT THEN MOVE LEFT" 

1260 PRINT TAB< 211 11 0-MOVE RIGHT" SPC< 41" 
K-PLOT THEN MOVE RIGHT"• PRINT TAB< 21 
1"X-MOVE DOWN" SPC< 5l"M-PLOT THEN MOVE 

DOWN" 
1270 PRINT TAB ( 121 I"<- ERASER" 1 PRINT TAB< 

12) I II! STOP" 
1200 aoeuB 975 
1285 HOME 1 VTAB 231 PRINT "PRESS ! WHEN VO 

U ARE READY TO DRAW YOUR SHAPE. 11 1 GOSUB 
6001 GOSUB 425 

1290 GOSUB 3001 IF Z • 33 THEN XI • X1VI • 
V1 HOME 1 RETURN 

1300 GOSUB 3501 GOSUB 4251 GOTO 1290 
1350 GOSUB 2251 GOSUB 4251 GOSUB 5251I • 01 

GOSUB 5151 VTAB 221 HTAB 11 PRINT A$1 IF 
NOT F5 THEN GOSUB 7201 GOSUB 8001 IF 

F3 THEN RETURN 
1360 I • 1 - 11 REH TOGGLE 
1370 IF F5 THEN HTAB 11 VTAB 241 CALL - 8 

681 PRINT "YOU HAVE UP TO "2 * DD - 3 -
<IP - 16394)" HOVES LEFT. "11 IF 2 * DD -
3 - <IP - 16394! • 0 THEN RETURN 

1380 GOSUB 3001 IF Z • 33 THEN RETURN 
1390 IF Z • 8 THEN GOSUB 4501 GOSUB 4251 GOTO 

13601 REM ERASE LAST MOVE 
1400 IF Z • 69 AND I • 0 THEN VTAB 221 HTAB 

11 PRINT "THIS HOVE HAS NO EFFECT ON TH 
E SHAPE. "II FOR J • 1 TO 20001 NEXT J1 HTAB 
11 CALL - 8681 PRINT A$1 GOTO 1370 

1405 GOSUB 3501 IF Fl THEN 13701 REH EVAL 
KEV PRESS FOR NEW X,V 1 SET FLAG Fl IF 
ILLEGAL 

1410 GOSUB 4001 REM 
V EQUILVALENT OF 

1420 GOSUB 5001 REH 
POKE 

EVALUATE 3 DIGIT BINAR 
KEV PRESS 
SAVE VECTOR HOVE WITH 

1430 GOSUB 5101 REM DISPLAY 'ACCUMULATOR' 
WITH TEXT POKES 

1440 GOSUB 4251 REH 
TO SCREEN 

PRINT NEW X,V COORDS 

1450 IF Z > 72 AND Z < 78 THEN GOSUB 3251 REM 
PLOT POINT ON HI-RES FOR APPROPRIATE 

PLOTTING VECTOR 
1455 IF NOT F5 THEN GOSUB 8001 IF F3 THEN 

RETURN 
1460 
1500 
1510 
1520 

GOTO 1360 
GOSUB 230 
GOSUB 255 
FOR J • 1 TO K1 POKE N,< PEEK <SL>+ 8 * PEEK <SL+ 1ll1SL •SL+ 21N • N + 

11 NEXT J1 POKE N,01 REM POKE SHAPE '0 
N TOP OF' VECTORS 

1530 GOSUB 2601 HGR 1 .HCOLOR• 31 DRAW 1 AT 
XI,Yl1 GOSUB 265 

1540 HOME 1 VTAB 211 PRINT "DO YOU WISH TO 
SAVE THIS SHAPE <V/Nl?"11 GET Z$1 IF Z$ 

< > "V" AND Z• < > "N" THEN 1540 
1545 IF F5 THEN RETURN 

1550 IF Z$ • "N" THEN RETURN 
1560 FOR J • N + 1 TO N + 2 + .25 * <N - VS 

+ 1!1 POKE J,01 NEXT J1 REH EXPANDS 
HAPE 25% BY ADDING ZEROS AT END 

1570 N • J - 11 FOR J • VS + 1 TO N1 POKE PA 
, PEEK <Jl1PA •PA+ 11 NEXT Jc REH T 
RANSFER SHAPE FROH TEMPORARY LOCATION T 
0 SHAPE TABLE 

1580 NS• PEEK <TSl1NS •NS+ 11 POKE TS,NS 
1 REH INCREASE # SHAPES IN INDEX BY 1 

1590 

1610 
·1700 

1720 

1750 

1755 

1760 

1765 

1770 

1775 

1800 

1810 

3500 
3501 

3502 

3505 

3510 
3515 

3520 
3525 
3530 
3535 
3540 
3575 
3650 
3660 

3670 

GOSUB 2151 GOSUB 2401 REH POKE DATA 
INTO THIS INDEX LOCATION/I/INCREMENT IN 
DEX LOCATIION OF NEXT SHAPE 

RETURN 
GOSUB 6001 HOME 1 VTAB 211 PRINT "USE 

THE GAHE PADDLES TO POSITION THE DOTAT 
WHICH POINT THE SHAPE WILL BE DRAWN. PR 
ESB EITHER BUTTON WHEN READY TO VIEW 6 
HAPES. "I 
X • 1401V • 801 GOSUB 1001NS • PEEK (2 
048)1 HOHE 1 VTAB 211 PRINT "USE THE X 
GAHE PADDLE TO VIEW ALL SHAPESIN CURREN 
T TABLE. PRESS BUTTON WHEN FINISHED 

VIEWING. 11 1 GOSUB 1101 GOSUB 1201 RETURN 

TEXT 1 HOME 1 PRINT TAB< 5l1"THE FOLL 
OWING SEQUENCE WILL BE FOLLOWED IN 

VIEWING A SHAPE." 
PRINT 1 PRINT "1) INPUT SHAPE NO. USIN 

G X GAME PADDLE. 11 1 PRINT 1 PRINT "2) IN 
PUT HCOLOR USING V GAHE PADDLE. 11 1 PRINT 
1 PRINT "3) HOVE SHAPE TO DESIRED POSIT 
ION. 11 1 PRINT 1 PRINT "4) USE X PADDLE T 
0 VARY ROT, AND V PADDLE TO V 
ARV SCALE. 11 1 GOSUB 975 

HOME 1 PRINT TAB< 5l1"USE THE X GAME 
PADDLE TO CHOOSE VOURSHAPE NO. PRESS T 
HE PADDLE'S BUTTON WHEN FINISHED,u1 GOSUB 
1401SH .. Sl 

PRINT 1 PRINT TAB< 5lt"INPUT THE HCOL 
OR USING THE V PADDLE.PRESS ITS BUTTON 
WHEN FINISHED. 11 1 GOSUB 1601HC • S1 

HGR 1 HOME 1 VTAB 211 PRINT TAB< 
USE THE GAME PADDLES TO LOCATE THE 
NT WHERE THE SHAPE WILL BE DRAWN. 
ESS EITHER BUTTON WHEN FIN I SHED. " 1 
1001XI • INT <Xl1VI • INT <Vl 

5! I" 
POI 

PR 
GO SUB 

HOME 1 VTAB 211 PRINT TAB< 5) f "USE PA 
DOLES TO VARY ROTATION <X> ANDSCALE <V> 
• PRESS EITHER BUTTON TO STOP. 11 1 VTAB 
231 PRINT . "SHAPE #"SH SPC< 3l"HCOLOR•"H 
C SPC< 3l"X•"XI SPC< 3l"V•"Vl1 GOSUB 17 
41 RETURN 

FOR J • N - VS + 1 TO DD1N • N + 11 POKE 
N,01 NEXT J 
N • VS + 11J • 256 * PEEK (MS> + PEEK 
(LS> + TS1 FOR K • 1 TO DD - 11 POKE J, 
PEEK <Nl1J • J + 11N • N + 11 NEXT Kc RETURN 
GOSUB 1000 
GOSUB 10601 REM ENTRY FOR ADDING TO E 

XISTING TABLE 
HOME 1 GOSUB 7701 GOSUB 9751 IF F2 THEN 
RETURN 
GOSUB 2701 HOME 1 TEXT 1 PRINT RS" SHA 

PES HAY BE ADDED TO THE CURRENT"• PRINT 
"TABLE WHICH CONTAINS "I PEEK <2048>1" 
SHAPES. 11 1 GOSUB 975 

IF NOT RS THEN 3575 
HOME 1 PRINT TAB< 5l1"DO YOU WISH TO 

DRAW A SHAPE 11 1 PRINT "Y/N?"11 GET Z$1 IF 
Z• < > "V" AND Z$ < > "N" THEN 3515 

IF Z$ • "N" THEN 3575 
GOSUB 1200 
GOSUB 1350 
GOSUB 1500 
GOTO 3502 
RETURN 
GOSUB 80001 ONERR GOTO 20000 
PRINT 1 PRINT 0$"BLOAD"NA$'', A"T61 SOSUB 

2701 GOSUB 2121 GOSUB 2031 GOSUB 7001 POKE 
216,01 RETURN 

5>1"VOUR FILE NAME 
YOU STILL WISH TO 

FROM DISKETTE <VI 

HOME 1 PRINT TAB( 
LENGTH IS ZERO. DO 
BLOAD A SHAPE TABLE 
Nl?"1 GET Z$1 IF Z• < > "V" AND Z$ < > 
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3680 
3690 
4000 
4010 

4014 

4016 
4020 
4030 
4100 

4105 

4110 

4120 

4130 
4150 

4160 
5200 

5205 

5210 

5215 
5220 

5400 
5600 

5610 

5620 

5630 

5640 
5660 
5800 

5605 

S810 

S820 

SB30 
SB40 
6000 

6002 

"N" THEN 3670 
IF z• • "N" THEN RETURN 
IF z• • "Y" THEN 3650 
HOME 1 IF PEEK <TS> > 0 THEN 4100 
PRINT TAB( 5>1"PRESS THE NUMBER OF YO 

UR CHOICE." 1 PRINT 1 PRINT "1l DRAW SHA 
PES/CONSTRUCT A SHAPE TABLE."1 PRINT "2 
l BLOAD A SHAPE TABLE THAT HAS BEEN 

CONSTRUCTED WITH THIS ROUTINE."1 PRINT 
"3l QUIT." 

GET z•r IF VAL <Z•> < 1 OR VAL <Z•> > 
3 THEN HOME 1 GOTO 4010 

IF Z• • "3" THEN 30000 
ON VAL <Z•> BOSUB 3500,3650 
GOTO 4000 
HOME 1 PRINT TAB< 5l1"PRESS THE NUMBE 

R OF YOUR CHOICE. " 1 PRINT 
PRINT 1 PRINT "ll DISPLAY SHAPES IN CU 

RRENT TABLE."1 PRINT 1 PRINT "2) ADD SH 
APES TO CURRENT TABLE."1 PRINT 1 PRINT 
"3) CHANGE A SHAPE IN CURRENT TABLE." 
PRINT 1 PRINT "4) BSAVE CURRENT TABLE 

TO DISKETTE."• PRINT 1 PRINT "5) DELETE 
TABLE CURRENTLY IN MEMORY."1 PRINT 1 PRINT 

"6) QUIT. " 1 PRINT 
GET Z$1 IF VAL <Z•> < 1 OR VAL <Z•> > 

6 THEN 4100 
IF Z• • "6" THEN 30000 
HOME 1 ON VAL <Z•> SOSUB 5200,5400,56 

oo,5eoo,.t>ooo 
SOTO 4000 
TEXT 1 HOME 1 IF PEEK <TB> • 0 THEN PRINT 

"THERE ARE NO SHAPES IN TABLE."1 GOSUB 
9751 RETURN 

GOSUB 2651 PRINT TAB< 5l1"PRESS THEN 
UMBER OF YOUR CHOICE. " 1 PRINT 1 PRINT " 
1l VIEW ALL SHAPES."1 PRINT 1 PRINT "2) 

VIEW ONLY ONE SHAPE."1 PRINT 1 PRINT " 
3) RETURN TO MAIN MENU. " 

GET Z•1 IF VAL <Z•> < 1 OR VAL CZ•> > 
3 THEN 5200 

0 

IF Z• = "3" THEN RETURN 
ON VAL <Z• > BOSUB 1700,17501 GOTO 520 

GOSUB 35011 RETURN 
TE XT 1 HOME 1 IF PEEK <TS> • 0 THEN PRINT 
TAB( Sl 1"THERE IS NO TABLE CURRENTLY I 

N MEMORY. "1 GOSUB 9751 RETURN 
PRINT TABC 5l1"THERE ARE" PEEK <2048 

l" SHAPES I N TABLE. " 1 INPUT " ENTER 
THE NUMBER OF THE SHAPE YOU WISH TO C 
HANGE , OR A ! TO RETURN TO THE MAIN MEN 
U."1SH•1 IF SH•• "!" THEN F5 • 01 RETURN 

SH • VAL <SH•> 1 IF SH < 1 OR SH > PEEK 
<TS> THEN 5600 
F5 • 11 SOSUB 2101 130SUB 12001 130SUB 13 
501 130SUB 1500 

IF Z• • "Y " THEN 130SUB 1800 
GOTO 5600 
IF PEEK <TB> • 0 THEN PRINT "THERE A 

RE NO SHAPES IN TABLE. " 1 130BUB 9751 RETURN 

PRINT "IF YOU WISH TO SAVE THIS TABLE 
ON A DIFFERENT DISKETTE, PUT IT IN 
THE DRIVE AT THIS TIME."1 PRINT 1 PRINT 
"PUT THE UTI L ITV DI BKETTE BACK INTO THE 

DRIVE AFTER THE DISK DRIVE'B RED Lil3H 
T BOES OFF."1 BOBUB 9751 BOBUB 80001 PRINT 

PRINT 1 PRINT D•"BBAVE"NAe 11 ,A 11 T8 11 ,L 11 PA 
- TS1 RETURN 
HOME 1 PRINT TAB< s>1 11 YOUR FILE NAME 

LENBTH IS ZERO. DO YOU STILL WISH TO 
SAVE THE SHAPE TABLE THAT IS CURRENTLY 

IN MEMORY <Y /Nl ?" 1 GET Z•1 IF z• < > 
"Y " AND Z• < > 11 N11 THEN SB20 

IF Z• • "N" THEN RETURN 
aoTo seoo 
HOME 1 PRINT TAB< s>1 11 TYPE THE WORD" 

11 FLASH 1 PRINT 11 DELETE"11 NORMAL 1 PRINT 
11 TO DESTROY"I PRINT "THE SHAPE TABLE T 
HAT IS CURRENTLY IN MEMORY. TYPE "I 
1 FLASH 1 PRINT 11 8AVE 11 1 

NORMAL 1 PRINT " IF VOU DO NOT WISH TO 
DESTROY THE SHAPE TABLE THAT CURRENTLY 
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IS IN MEMORV. 11 

600S PRINT 1 INPUT " PRESS THE RETURN K 
EV AFTER YOUR CHOSEN ENTRY-> "1zt 

6010 IF Z• < > "DELETE" AND Z• < > "SAVE" 
THEN 6000 

6020 
6030 
8000 

IF ze • "DELETE" THEN RUN 
RETURN 
HOME 1 PRINT TAB( S)l"ENTER THE NAME 

OF THE TABLE, THEN PRESS RETURN. THE 
TOTAL LENBTH CAN NOT EXCEED 30 CHARACT 

ERB, AND THE FIRST CHARACTER MUST B 
EA LETTER." 

BOO! NAe • " 11 1X • 21V • 61 HTAB X1 VTAB V 
8010 BET zt 
8020 IF LEN <NA•> • 0 AND ABC <Z•> < 6S OR 

LEN <NA•> • 0 AND ABC CZ•> > 90 THEN 
VTAB 101 HTAB 11 PRINT "THE FIRST CHAR 

ACTER MUST BE A LETTER. 11 11 FOR I • 1 TO 
1S001 NEXT 11 HTAB 11 CALL - 8681 HTAB 
X1 VTAB V1 BOTO 8010 

8030 IF z• • 11
,

11 THEN VTAB 101 HTAB 11 PRINT 
"DO NOT UBE ANV COMMAS 11 11 FOR I• 1 TO 
1!001 NEXT II HTAB 11 CALL - 86B1 HTAB 
X1 VTAB V1 BOTO 8010 

B040 IF ABC <Z•> • B AND LEN <NA•> > l THEN 
X • X - 11 HTAB X1 CALL - B6B1NA• • LEFT• 
CNAe, LEN CNAe> - 1>1 BOTO 8010 

BOSO IF ABC <Z•> • B AND LEN <NA•> • l THEN 
X • X - 11 HTAB X1 CALL - 8681NAe • "" 
1 BOTO BOlO 

BOSS IF ABC <Z•> • 13 OR LEN <NA•> > 29 THEN 
RETURN 

8060 PRINT Z•11NA• •NA•+ Z•1X • X + 11 HTAB 
XI 130TO BOlO 

B070 IF ABC <Z•> • 13 THEN RETURN 
20000 ER• PEEK (222l1LN • PEEK C21Bl + PEEK 

(219) • 2S6 
20010 IF LN • 3660 THEN 210001 REM FILE N 

OT FOUND ERROR WHEN ATTEMPT I NB TO LOAD 
A SHAPE TABLE 

20020 IF ER • 11 AND LN • 5810 THEN PRINT 
"FIRST CHARACTER IN FILE NAME MUST BE 

A LETTER, AND NO COMMAS MAY APPEAR IN 
THE NAME. PRESS ANY KEY TO CONTINUE 

."1 BET Z• 1Z• • "4"1 SOTO 4150 
20050 STOP 
21000 POKE 34 , 71 HOME 1 PRINT TABC 5l1 "YOU 

R INPUT FILE NAME DOES NOT EXIST ON DI S 
KETTE. DO YOU - ~ISH TO SEE A CATAL 
OG LISTING OF THE DISKETTE THAT IS CURR 
ENTLY IN THE DRIVE (Y / Nl ?" 1 POKE 34 , 0 

21010 GET Z• • IF Z• < > "Y" AND Z• < > "N 
" THEN 21000 

21020 IF Z• • "N" THEN GOTO 21050 
21030 PRINT 1 PRINT D•"CATAL013" 
21040 PRINT 1 PRINT TABC 5)J"PRESS ANY LET 

TER TO CONTINUE. 11 1 GETZ• 
21050 POKE 216,01 GOTO 4000 
30000 END 

GENERAL LEDGER SYSTEM 

for ATARI* 800 
$14995 

Microsoft Base 

CHART OF ACCOUNTS 
TRIAL BALANCE 
INCOME STATEMENT 
BALANCE SHEET 

5219.95 • includes Microsoft Compiler 

VI SA - MASTER CHARGE - CHECK - Tv'ONEY ORDER 

111 (!t(!t inc. 
*Trademark AT ARI, INC. 

4712 CHASTANT ST. 
METAIRIE. LA. 70002 
(504)454·2421 



Atari Player/Missile 
Graphics Simplified 

Stoff on Sandberg 

You've seen the wonderful things the Atari can do with 
player/111issile graphics, but until now you 've either 
had to settle for slow moving wabbles or leam 111achine 
language. Here is an overlay method which is simple to 
use and results in extremely fast animation of up to five 
players.. 

In the overlay method we will design overlays or 
patterns that we can place on the screen. We can 
create as many patterns as we want and use them 
as often as we want. Each overlay is eight dots 
wide and anything from one to 128 dots high . 
The overlay allows specified dots to be lit up on 
the screen. When we want an object to appear to 
be moving, we place one of the overlays on the 
screen by specifying its X and Y coordinates. We 
then give it new X and Y coordinates, and it ap­
pears to move. This process is very fast, so the 
object appears to move quite quickly. These over­
lays are totally separate from player/missile 
graphics. It is the combination of the overlays and 
player/missile graphics that allows us the freedom 
of movement of the overlay method. 

To use overlays, just follow these steps: 

Step 1: Decide how many players you wish 
to use and set aside enough memory to hold them. 
That is, what is the maximum number of objects 
you want on the screen at one time? You can have 
up to five. We must give each one a name and set 
aside 128 spaces for it because each player is 
potentially 128 dots high. We do this by DIMen­
sioning the space: 

10 DIM PM1$(128), PM2$(128), PM3$(128) 

The DIMensioning must be the first thing the 
computer sees when it is turned on, so before you 
start programming, turn off the computer and 
turn it back on. This is necessary because as the 
computer constructs a variable table, the variables 
are stored in the order that they are entered. The 
variable table is not cleared by typing NEW. We 
want these variables at the beginning of the table 
so we can find them easily later. If they are not 
the first thing that the computer sees, the method 

will not work. 

Step 2: Design the overlays or patterns that 
you wish to use . Remember, you can create as 
many overlays as you wish. They are stored in 
strings (ALIEN$, SHIP$, etc.), so you must give 
each overlay a name and DIMension its size . When 
deciding the size of each overlay, keep the fol­
lowing questions in mind: 

1. How tall do you want to make your overlay? 
2. What directions do you want to move your 
player? 
3. How fast do you want to move your 
players? 

You don't need to worry about the width of 
the overlay. But you must decide how many dots 
high you wish to make an overlay. It can be up to 
128 dots in height (an average spaceship ntight be 
six dots high). If you are going to be moving your 
players down the screen, you must leave blank 
spaces to cover up the old overlay, and you must 
take into account the speed at which your player 
will move. The speed is measured in Dots Per 
Move (DPM). If your players will be moving at a 
top speed of three DPM up and down the screen, 
then you need to leave three spaces above and 
three spaces below. To help decide the size to be 
DIMensioned for each overlay, use the formula: 

SIZE= height of overlay+ DPM up+ DPM down 

SHIP$ And ALIEN$ Examples 
In our example we will have one ship which we'll 
call SHIP$, with a height of six moving up and 
down at the speed of five DPM, and another ship 
which we'll call ALIEN$, with a height of eight 
moving neither up nor down. 

20 SIZE1•16:SIZE2=8 
30 DIM SHIP$(SIZE1), ALIEN$(SIZE2) 

We also want a blank overlay that we use to erase 
the player from the screen quickly. We'll call this 
overlay CLEAR$. It should be 128 dots high so 
that it can erase anything on the 128 dot high 
player. 
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40 DIM CLEAR$(128) 

ow you must create the overlays line by 
line . Each line or row is made up of dots or 
"boxes." Each box is numbered from right to left 
1, 2, 4, 8, 16, 32, 64, and 128 (see Figure 1). 

Figure 1. 

4 2 1 

To create the overlays you must decide which 
boxes you want filled or lit up on the screen. You 
then add the value of each filled box for each row 
(see Figures 2 and 3). 

Figure 2. 128 6-1 32 16 8 4 2 1 

t--t--+--+---t--+--+--+--1 

t--t--+--+---t--+--+--+--1 

t--t---t---+---t--+--+--+--1 

t--t---t---+---t--+--+--+--1 

t--t---t---t---t---t--+--+--1 

Figure 3. 
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Now that you have the totals for each row, 
you must put them in the string that you have 
DIMensioned for them. This is done in a short 
loop such as the one below. 

50 FOR ROWS=l TO SIZEl 
60 READ DOTS 
70 SHIP$(ROWS,ROWS)=CHR$(DOTS) 
80 NEXT ROWS 
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90 DATA 0,0,0,0,0 
100 DATA 16,56,56,124,108,68 
110 DATA 0,0,0,0,0 
120 FOR ROWS=l TO SIZE2 
130 READ DOTS 
140 ALIEN$(ROWS,ROWS)=CHR$(DOTS) 
150 NEXT ROWS 
160 DATA 60,126,219,126,36,36,66,l29 

You need a loop for each overlay that you have. 
You also need to create the blank overlay, 

CLEAR$, by en tering 128 blank lines in to 
CLEAR$. 

170 FOR ROWS=! TO 128 
180 CLEAR$(ROWS,ROWS)=CHR$(0) 
190 NEXT ROWS 

Step 3: Tell the computer that you are going 
to be using Player/Missile Graphics with overlay 
method by entering the following lines, substi­
tuting a value for NUMBEROFPLAYERS. 

200 A=4*(INT(PEEK(742)/4)-1) 
210 POKE 54279,A 
220 VSA=256*PEEK(l35)+PEEK(l34) 
230 BOA=256*PEEK(l4l)+PEEK(l40) 
240 PM=256*A+512 
250 DISP=PM-BOA 
260 ADD=2 
270 FOR T=l TO NUMBEROFPLAYERS 
280 PMHIGH=INT(DISP/256) 
290 PMLOW=DISP-256*PMHIGH 
300 POKE VSA+ADD,PMLOW 
310 POKE VSA+ADD+A,PMHIGH 
320 DISP=DISP+l28:ADD=ADD+8 
330 NEXT T 

If you are going to have five players on the 
screen at one time, you must change li ne 240 from 
PM=256*A + 512 to PM = 256*A+384. This tells 
the computer to let us use the fo urth missil e as a 
player. 

Step 4: Now we are ready to add the initial 
specifications, such as color, size and shape to the 
players. First, line 340 places the blank overlay on 
each player, c!E~aring out any s tray data . 

340 PM1$=CLEAR$: PM2$=CLEAR$: PM3$=CLEAR$ 

Next we se t the Player/Missile Graphics to double 
line resolution and turn on the P/M Graphics (a 3 
enables them and a 0 disables them) . 

350 POKE 559,46: POKE 53277,3 

To set the colors of the players, we must POKE 
the colo r register for each player with the proper 
color number. The registers go fro m 704 (for Player 
0) through 707 (for Player 3). The fifth player takes 
on a combination of the colors of the other four . 
The colors that I have chosen are: COLORl is 
yellow, COLOR2 is white, and COLOR3 is pink. 

360 COLOR1=25:COLOR2=ll:COLOR3=74 
370 POKE 704,COLORl: POKE 705,COLOR2: POKE 

706,COLOR3 



In the beginning there was the membrane keyboard. 
So it was to be done that lnhome Software would create a full-stroke 

keyboard for the Atari 400 Home Computer and it would be called the B Key 
400, and would sell for $119.95 U.S. funds. 

The new B Key 400 was made so easy to install that the owner could do 
it himself in a miraculous two minutes. 

With the B Key 400 keyboard from lnhome Software, you will follow 
into the land of professional home computers that are powerful, easy to 
program and have a great capacity that can be made even greater with lnhome 
Software 48K and 32K memory boards. It was done and it was good. 

IN-IOIVE 
ADVANCING THE PROGRESS 

lnhome Software Incorporated, 2485 Dunwin Drive , Mississauga, Ontario, L5L 1T1 {41 6) 828-0775. Ata ri is a trade mark of Atari Inc. Made in Canada 



The size of the players is automatica lly se t to 
normal. If you want to change the size, POKE O 
for normal, 1 for double, and 3 for quadruple size 
into the size register for the corresponding player. 
These registers go from 53256 (for Player 0) 
through 53259 (for Player 3). 

POKE 53256,l would make Player 0 double s ize. 

Now we can place the player on the screen. 
First, we give the player an X (horizontal) value 
and POKE it into the horizontal position regi ter 
for each p layer. The registers go from 53248 (for 
Player 0) through 53251 (for Player 3). The hori­
zontal positions that show up on the screen range 
from about 50 to 200 (depending on your TV). 
Numbers lower than 50 and grea ter than 200 are 
to the right and left of the screen . 

380 Xl=l25:X2=75:X3=175 
390 POKE 53248,Xl: POKE 53249,X2: POKE 532 

50,X3 

Now we must give our player a Y (vertica l) 
value and an overlay . The format is PM$ (Y 
va lue) = overlay. 

400 Yl=l50:Y2=25:Y3=25 
410 PM1$(Yl)=SHIP$: PM2$(Y2)=ALIEN$: PM3$( 

Y3)=ALIEN$ 

To move the player around the screen, change 
the X and/or the Y val ue and repeat steps 390 and 
410. Be sure not to change the X va lue more than 
the maximum DPM tha t you decided ea rlier. If 
you do, you will leave parts of the overlay on the 
screen . 

Program 1. 
Player/Missile Graphics Example 1 

5 REM PMSAMPLE1 
10 DIM PM1$Cl28>,PM2$C128>,PM3$(12B> 
20 SIZE1=16:SIZE2=8 
30 DIM SHIP$CSIZE1>,ALIEN$CSIZE2l 
40 DIM CLEAR$C128l 
50 FOR ROWS=! TO SIZE1 
60 READ DOTS 
70 SHIP$(ROWS,ROWSl=CHR$(DOTSl 
80 NEXT ROWS 
90 DATA 0,0,0,0,0 
100 DATA 16,56,56,124,108,68 
110 DATA 0,0,0,0,0 
120 FOR ROWS=1 TO SIZE2 
130 READ DOTS 
140 ALIEN$(ROWS,ROWSl=CHR$CDOTSl 
150 NEXT ROWS 
160 DATA 60,126,219,126, 3 6, 36, 66,129 
170 FOR ROWS=1 TO 128 
180 CLEAR$CROWS,ROWS>=CHR$(0) 
190 NEXT ROWS 
200 A=4*CINTCPEEKC742)/4l-1l 
210 POKE 54279,A 
220 VSA=256*PEEK<135l+PEEK!134) 
230 BOA=256*PEE K C141l+PEEK!140l 
240 PM=256*A+512 
250 DISP=PM-BOA 
260 ADD=2 
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270 FOR T=l TO 3 
280 PMHIGH=INT<DISP/256> 
290 PMLOW=DISP-256*PMHIGH 
300 POKE VSA+ADD,PMLOW 
310 POKE VSA+ADD+1,PMHIGH 
320 DISP=DISP+128:ADD=ADD+8 
330 NEXT T 
340 PM1$ = CLEAR$:PM2$=CLEAR$:PM 3 $=CLE 

AR$ 
350 PO KE 559,46:POKE 53277,3 
360 COLR1=25:COLR2=11:COLR3=74 
370 POKE 704,COLRl:POKE 705,COLR2:PO 

KE 706,COLR3 
380 X1=125:X2=75:X 3= 175 
390 POKE 53248,Xl:POKE 53249,X2:POKE 

53250,X3 
400 Y1=75:Y2=25:Y3=25 
410 PM1$CY1>=SHIP$:PM2$CY2l=AL I EN$:P 

M3$CY3>=ALIEN$ 
420 IF STICKC0l <8 THEN Xl=X1+3 
430 IF STICKC0l >8 AND STICKC0> < 13 TH 

EN Xl=Xl-3 
440 IF STICKC0>=14 THEN Yl=Y1- 3 
450 IF STICKC0l=13 THEN Y1=Y1+ 3 
460 POKE 53248 ,X 1:PM1$<Y1l=SHIP$ 
470 IF STIC K< 1 >< 8 THEN X2=X2+2 
480 IF STICKC1> >8 AND STICKC1> < 13 TH 

EN X2=X2-2 
490 POKE 53249 , X2 
500 IF STICK<2> <8 THEN X3=X3+2 
510 IF STICKC2l>8 AND STICKC2> < 13 TH 

EN X3=X3-2 
520 POKE 53250 , X3 
530 GOTO 420 

Program 2. 
Player/Missile Graphics Example 2 

5 REM PMSAMPLE2 
10 DIM PM$< 128> 
20 DIM SHIP$Cl6l,CLEAR$(128> 
30 FOR ROW=1 TO 16 
40 READ DOTS 
50 SHIP$(ROW,ROW>=CHR$CDOTS> 
60 NEXT ROW 
70 DATA 0,0,0 ,0, 0 
80 DATA 16,56,56,124,108,68 
90 DATA 0,0,0,0 , 0 
100 FOR ROW=1 TO 128 
110 CLEAR$CROW,ROW>=CHR$C0> 
120 NEXT ROW 
130 A=4*CINT<PEEKC742>14> - 1> 
140 POKE 54279 , A 
150 VSA=256*PEEK<1 35 >+PEE K<13 4> 
160 BOA=256*PEEK<141>+PEE K <140> 
170 PM=256*A+512 
180 DISP=PM-BOA 
190 ADD =2 
200 FOR T=1 TO 1 
210 PMHIGH=INT<DISP/256) 
220 PMLOW=DISP-256*PMHIGH 
230 POKE VSA+ADD,PMLOW 
240 POKE VSA+ADD+1,PMHIGH 
250 DISP=DISP+128:ADD=ADD+8 
260 NEXT T 
270 PM$=CLEAR$ 
280 POKE 559,46:POKE 53277,3 
290 POKE 704 , 12 
300 POKE 53248,50 
310 PM$C10>=SHIP$ 
320 N=1 
330 FOR X=60 TO 190 STEP N 



)ll PAYROL~~~fTWARE 
ATARI' THE ATARr soo·· 

Miles Payroll System• is an advanced and comprehensive payroll accounting system 
designed lor businesses today. Cumulative totals are maintained lor each employee. as well as 
complete repor ting. check writing. and W-2 reporting Some leatures include: 

• Ranaom access Ille organization !or last updating ot individual records 
• Allows weekly. biweekly, sem1roonthly or monthly pay periods. 
• Completely menu-driven and use1-hlendly. 
• Reg.Jlat, O'Mbrr-e, Oouble trne. Sick Holday, VacatlOC\ llorus ;nt Con-.nissiorl eamng categ:ines 
• Payroll deductions include Federal W/H Tax. StateW/H Tax. City W/H Tax. FICA. SOI, Group 

Insurance and 3 user·delmed deducl1oos. 
• Tax sheltered annui ty deduCllOll capability lor IRAs and other tax shelters. 
• Stale and Federal Unemployment Insurance mamtamet1 
• Complele lite vtewing and editing capability 
• Maintains up to 50 employees. 
• Up lo t O user-dehned Worke(s Compensation ctass1hcat1ons 
• Federal Tax tables may be changed" only t 5 mrutes each year by usei when IRS changes tax. 
• Table method used lor State and City Tax. allowing compahb11ity with any state's or c1t)'s tax. 
• Produces t5 d1 tterent reports. including W-2 Forms Report 
• Checks calculated and pnnted automa11cally. 
• PROGRAM ENABLING MODULE' prOlectsvaluablepajTol1"11orma!IOflfromunauthoruedusers 
• 3 user-de lined payroll deductions to accomm<ldate custom11ed needs such as savings. profi t 

sharing. tax shelters. pens10ns, etc. 
• Pay period, monthly. quar terly ano yeaily cumulauve totals maintained lor each employee. 
• Automatic input error detecl10n and recovery protects system lrom user-generated errors. 
• Easy-to-lollow. detailed. and comprehensive use(s manual and tutorial leads the user step 

by step allowing anyone with hllle computer experience 10 easily operale !he package. 
Includes 1nde>-

• Color, soond. and graphics utilized lor user ease 
• Main1ains employee pay history. 
• Allows In< maruat payroll check wrihng. 
• Package<! in a handsome 3-ring deluxe POCketed bonder with 3 d1ske11es and manual 
• Reasonable pr ice 

See your local store. or contact Miles Computing 

tt/)u.~ 
MILES COMPUTING 
71 36 Haskell Ave. # 204 
Van Nuys. CA 91406 
(2 13) 994 -6279 

Atari 1s a registered uademark of Alan, Inc 
Miles Computing. MILES PAYROLL SYSTEM. PROGRAM ENABLING MODULE aretrademarkS 
ol Miles Compuung. Van Nuys. Calrtorn1a Not allihated with Atan. Inc 
St 79.95 Requires 32K and two Atari• 8t0' disk drivers Payment in U.S l\Jnds req,.red with 
order Cahlor,.a residents add 6.5"' sales tax. C 0 D. or prepayment only. Dealer 1oquires 
welcome. 

We ARE Atari!TM 
New Jersey's Largest 
Retailer of Atari® Programs 
for 400 / 800 Models. Over 400 
Programs Available from 
More Than 60 
Manufacturers ... 
Send for or visit our store for 
our latest catalog. 

Only S2.00 (includes postage and handling). Fu lly refundable as a 52.00 
cred it with your fi rst purchase! Mail check or money order payable to 

ortware Asylum to: oftwarc Asylum Catalog. 626 Roo:;<·"clt Avenue. 
Carteret, .J. 07008 (20 1) 969-1 900. 

626 Roosevelt Avenue 
Carteret , New Jersey 07008 

't l LI r.1. Inc. 
. a\ 48K Boar d - $124.95 

SI'eel (With 16K trade-in) 
"Fas t Ch ip" - $41.95 

( J Residents add 
6 % Sales Tax) 

We als o RENT eomputer games • eall 
or send for details 

Atari® is a registered trademark of Atari, Inc. 

COMPILE 
ATARI BASIC 
AND FLY! 
With ABCTI', Monarch's l new BASIC 
compiler for ATARI 400 and 800, you 
develop and debug pro-J grams using 
your ATARI BASIC car- tridge, then 
use ABC to transform \them into 
compact code that runs up to 12 
times faster, without the 'cartridge 
(and protects your source code, too) . 
40K and disk required. 6 Fo~ your ABC 
diskette and manual, 411""'"send check or 
money order for ~ $69.95 (or $9.95 for 
manual alone).'° Monarch Data Systems 

~ P.O. Box 207, Cochituate 
,,,, ..,...- MA 01778, (617) 877-3457. 

)l~
astercardNisa by phone. Dealer 

inquiries invited. Mass. res idents add 
5% sales tax . ATARI. ATARI 400, and 

ATARI 800 are trademarks of ATARI , Inc. 

~ ~ 

11!1 NEW FOR ATARI 11!1 

~ diskwiz • 
COMPLETE & AFFORDABLE 

DISK EDITI NG REPAIR & DUPLICATION 
SYSTEM FOR ATARI OR PERCOM DRIVES 

• single load • fast mach. lang. • repair, explore. dup 
dos/non-dos ec tor • simultaneous hex/a5cii display and 
editing • print out all mode to any printer • dumrs special 
& inverse chars to EPS01 graftax & EC 8023 • iast mapp­
ing and byte sea rche< • ii le link trace • speedcheck and ad­
just • block move • auto link pointer, file code change • 
toe bit map change or check • cross sector disassembler • 

fast/slow copy • 1 or 2 drives • hex-dec-asc conv. • com­
plete m,rnual • create "bad" sectors • fix deleted or open 
iile> • fix dup fi lename> • safely use non-forma!lable disks • 
easy, fa st, complete • ee review Analog 11 • more! 

All this for only $25 postpaid 
Do n't waste your mo ney on simple copiers o r more 
ex pe nsive prog ra ms that don' t de li ve r as mu ch. 

48 hr. shipping for ca~hier. che ks & money orders. Allow 
up to 3 weeks for perso nal checks, - C.0.0 . .idd $2.00. I >I 
class add $ 1.00. Club & dealer enquiry encou raged . 

Ask for it at your loca l dealer. 

ALLEN 
MACROWARE 

(213) 3 7 6-4 105 
1906 Carnegie Lane " E" 

Redondo Beach, CA 90278 

AlJri . Epson. NEC & f'pr com . .trl' tr.id mdri.." oi Atcm , Inc .. Ep .. on Amenca. Ntp· 
....._ pon Elec1tic Comp.my. Pt>rlon1 D.11.l rcspce1ivcly . _... 
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340 POKE 53248,X 
350 NEXT X 
360 FOR Y=10 TO 100 STEP N 

Beginners: see the 370 PM$<Y>=SHIP$ 
380 NEXT Y 
390 FOR X=190 TO 60 STEP -N special program 400 POKE 53248,X 
410 NEXT X 

typing instructions 420 FOR Y=100 TO 10, STEP -N 
430 PM$<Y>=SHIP$ 
440 NEXT Y on page144. 45.0 N=N+0.1 
460 I·F N>5 THEN N=l 
470 GOTO 330 © 

Slow List On The 
VIC-20 

Ken Bowd 

Watching a listing fl.y by faster than you can read it can 
be a frustrating experience. Here's a simple way to get 
control of your VI C's speed and slow down, stop, or 
speed up the LIST command. 

When you don't have a printer, editing a program 
can sometim~s require special techniques. As you 
LIST, the program flows past faster than you can 
follow it. Even under CTRL, it is sometimes diffi­
cult. There are machine language programs that 
allow you to slow LIST down, but there is an easier 
and shorter answer for the VIC owner. The key is 
memory location 37879. 

As complete as the VIC-20 Progra111 111er's Man­
ual is, it does not document thi s location. Whatever 
its exact function, there is a definite connection 
between its value and the rate at which the system 
clock keeps time . The clock can be caused to run 
faster or slower than realtime. For instance, you 
can increase or decrease the handicap on timed 
games with as few as seven keystrokes. 

To give you an idea of what can be done, a 
POKE of 0 here will cause the clock to run 60 times 
faster than realtime. Conversely, if you POKE 
37879,255, the clock will be keeping time at about 
25% of realtime. The normal va'lue of this location 
is 64. 
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Probably the most beneficial effect of this 
location is its influence on the LIST command. If a 
POKE 37879,0 is entered and a list is then re­
quested, you will have much better control. If 
you hold SHIFT down while listing, the VIC will 
list one line every one and one-half seconds. Hold­
ing CTRL down as well will cause the list to stop . 
You can still stop the list with RUN/STOP and 
edit as usual. Values greater than zero will gradu­
ally speed up the list. 

If you have a Super Expander cartridge 
plugged in and location 37879 POKEd to zero, the 
DRAW, COLOR, etc., commands will execute 
very slowly when CTRL is held down. This feature 
may be useful in gan1e programming. 

There are, however, side effects. The blink 
rate of the cursor increases as location 37879 is 
POKEd lower. Since the speed of the cursor move­
ment around the screen also is linked to this loca­
tion, putting the cursor where you want it can be 
tricky. 

By the way, it is interesting to note that if 
you PEEK 37879, a value of zero is often returned. 
This will often occur after a RUN/STOP RESTORE. 
The clock will be running at real time. If you enter 
POKE 37879,0, the cursor will begin flashing 
rapidly. We haven't changed location 37879, but 
the VIC responds by keeping time much faster. © 



Vic 20 
Commodore 64 
Atari 400/800 

K eep In Tou ch With MAILFILE 
An Information Retrieval System 

New MAILFILE software from AdVentures turns your com­
puter into a personal directory . Keep all of your fr iends at 
your fingertips for instant retrieval by name or zip code. 
MAILFILE provides immediate organization for the most 
forgetful person. Best of all , MAILFILE will print adhesive 
mailing labels at the touch of a key. Christmas cards , in­
vitations, or just occasional letters made easy - leaving 
you to concentrate on what's inside. 

For Vic 20 , Commodore 64 , and Atari 400/800 
MAILFILE software .......................... .... .... .......... .. $9.95 
Monitor Cables with audio .. .. .... ... ....... ..... .. ....... . .... $9.95 
Cable Wrapups .. ........ .... .. .. ......... .... ...... .... .. . 5 for $1.19 

Also Available: 
for Vic 20 and Commodore 64 
MY ABC'S software .... .... ... .... .. .. .............. .. ......... $8.95 
Also Available: 
for Atari 400/800 
MATH TUTOR software .... ........ .... ......... .... ....... .... $8.95 

Dealers/Distributors' inquiries welcome. 
ATTENTION PROGRAMMERS: Top dollar for original pro­
grams. We provide copyright assistance . 

I v154· J - bll Ask for our free catalog . 

In D.C. area call (703) 360-0301. 

Call Toll Free 1-800-835-2222 
~AdVentures • 8718A Richmond Highway• Alexandria, VA 22309 

VIC-20 and Commodore 6'1 are tradema1ks of Commodore Business Machines, Inc ATARI Is a lrademark ol A1a11, Inc C 1983 Venlure Mail. Inc. All righls reserved 



PROGRAMMING THE Tl 
C. Regena 

Translating Programs 
Into Tl BASIC 

I have had several requests to explain how to 
translate a BASIC program from another brand 
of microcomputer to TI BASIC. For exa mple, 
you may see a program that fits your needs, but 
it's written for the Apple, or Atari, or TRS 80. 
How can you rewrite it so that it works on your 
TI-99/4A? 

All the main microcomputers use a program­
ming language called BASIC. However, each brand 
of computer has its own form of BASIC which 
may not be compatible with other computers . 

To "convert" programs, you firs t need to be 
familiar with your Tl' s language idiosyncrasies: 
what syntax and spelling tc '..tse; where to put 
spaces, commas, colons, and semicolons; what 
type of numbers to put in parentheses; and what 
the limits of parameters are. 

The command module for TI Extended BASIC 
makes conversion easier because Extended BASIC 
increases programming power by allowing multi­
statement lines, PRINT AT or DISPLAY AT fea­
tures, and more versatile IF-THEN-ELSE logic. 
This column, however, concerns conversions to 
the built-in console TI BASIC. 

You cannot load a program from cassette or 
diskette from another brand of microcomputer to 
your own. In genera l, the baud mtes (the rates at 
which information is transferred from one place 
to another) are different, and each computer has 
special character codes which may not be recog­
nized by another computer. Graphics are espe­
cially machine-specific. 

Games With Graphics And Sound 
Action games are probably the most challenging 
programs to translate because they use graphics 
and sound. You could run the program on the 
computer for which it was written (to see what it 
looks like) and then write your own TI graphics. 
It's really easier to design your own graphics and 
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sound than to try to convert line by line. If you 
see a command in another program with the word 
SOUND or PLAY, the command is for noises or 
music; and TI BASIC will require a CALL SOUND 
statement. 

Typical gra phics s ta tements in other versions 
of BASIC contain PRINT with special characters 
in quotes, or such words as LINE, ORA WTO, 
HUN, VLIN, CIRCLE, PAINT, COLOR, SET­
COLOR, SET, PSET, RESET, PRESET, I VERSE, 
GRAPHICS, GR, PMODE, SCREEN, DRAW, or 
PLOT. Many POKE sta temen ts also display 
graphics or play sounds . Also numbers for 
graphics commands may be contained in DAT A 
and READ statements . 

Common Statements 
Many genera l-purpose progra ms can be easily 
converted from a printed lis ting for another brand 
of computer. Below are examples of common 
statements and the transla tions. The left column 
contains examples you may see in li stings for other 
computers. The right colum n gives the TI BASIC 
equivalent. 

Other computers that allow multi-statements 
often use a colon to separate commands. For the 
TI simply separate the statements with new line 
numbers. If there are any branching statements, 
be especially careful of proper logic and program 
flow . 
100X=l:Y=l:Z=2 lOOX=l 
110 PRINT Y:GOTO 400 102Y=1 

104Z =2 
110PRINTY 
112GOT0400 

Spaces which are required in TI BASIC may 
be omitted in other versions of BASIC: 
200FORX = lTOS:PRINTX: 200FORX=1TO5 

NEXTX 
202PRINTX 
204 NEXTX 



A NEXT statement requires the name of the 
loop variable, and NEXT statements may not be 
combined. 
200FORD=1TO500:NEXT 200FORD=1TO500 

202NEXTD 
300 FOR I =1 TOJO 300 FOR I =1 TOJO 
310 PRINT I 3JO PRINT I 
320 FORJ =1 TO JOO: NEXT J,l 320 FORJ =1 TO JOO 

322NEXT J 
324 NEXTI 

Some computers have special function keys 
to clear the screen, or they may use the command 
CLS. 

100 PRINT I CLEAR l 
JOO CLS 

100 CALL CLEAR 

CLS with a number following the command clears 
the screen with a certain color number. TI BASIC 
can use CALL CLEAR then CALL SCREEN(C) for 
the color C. 

INPUT statements in TI BASIC may have a 
prompt which is followed by a colon. Other com­
puters may use a semicolon or a comma. 

200 PRINT "NUMBER?"; 200 INPUT "NUMBER? ":N 
2JOINPUTN 
300 INPUT "ENTER 300 INPUT "ENTER 

COST";C COST":C 

Tl BASIC allows colons in the PRINT state­
ments to indicate blank lines or to start a new 
line. 

200 PRINT:PRINT:PRlNT X 200 PRINT ::X 
300 PRINT "JOHN":PRINT 300 PRJNT "JOHN":"JACK" 

"JACK" 
400FORL=1TO5 400 PRINT::::: 
4JOPRINT 
420NEXTL 

An IF statement mus t contain a line number 
rathe r than a command after THEN or ELSE. Some 
computers do not have the ELSE option, but in 
your translations you may notice it would be ap­
propriate to use an ELSE. 

200 IFX=20THEN X=1 
2JOPRINTX 

300 IF A= B THEN C=l: 
GOTO JOO 

3JOA=A+l 

400 IF N<lOTHEN N= 
N +1:GOT0100 

410GOT0600 

500 IF I> J THEN 250 
5JOGOT0700 

200 IF X < > io THEN 2JO 
202X=l 
2JOPRINTX 

300 IF A< >B THEN 3JO 

302C=l 
304GOTOJOO 
3JOA=A+l 

400IFN>=10 THEN 600 

402N=N+l 
404GOT0100 

500 IF I> J THEN 250 ELSE 700 

Random numbers may be generated in a va­
riety of ways . The TI BASIC command RND yields 
a decimal from 0 to 1 (which may then be multi­
plied by a nother number). The INT command is 
used to get random integer numbers (whole num­
bers). For example, INT(lO*RND) yields a random 

number from 0 to 9, so lNT(lO*RND) + 1 or 
INT(lO*RND + 1) will give a random number from 
1 to 10. INT(S*RND) + 10 will give a random 
integer from 10 to 14 - 10, 11, 12, 13, or 14. 

TI BASIC also has the command RANDOM­
IZE to mix up the random selection . Other com­
puters may not have this function or may use the 
words RANDOM or RAND. 

To get a random number from 1 to 6, the fol-
lowing statements are equiva lent. 

VIC-20 X = INT(6"RND(O)) + 1 
TRS-80 CC X = RN0(6) 
Apple X=RND(6)+1 
Atari X = LNTWRND(l)) + 1 
TI X=INT(6*RND)+1 

GET and LNKEY$ check to see which key has 
been pressed on the keyboard for a single key­
stroke answer. Some computers may "buffer" 
several keys . The equiva lent TI statement is CALL 
KEY. 

200 GET A$:IF A$='"' 200 CALL KEY (0,K,S) 
THEN200 

210 IF A$= "Y" THEN 300 210 IF K = 89 THEN 300 
220 IF A$= "N" THEN END 220 IF K < > 78 THEN 200 

ELSE200 
230END 

200 A$= IN KEY$: IF A$="" THEN 200 
210 IF A$= "Y" THEN 300 
220 IF A$= "N" THEN END 
230 GOTO 200 

How Variables Vary 
String variables are handled diffe rently in different 
computers, so it helps to know what the other 
computer is doing to be able to convert to the Tl. 
For example, the Atari requires a DIMension state­
ment for the string length . The TI uses a DIMen­
sion statement when the string is in an array . The 
TRS-80 Color Computer may have a statement 
such as PCLEAR 2000 to clea r more memory for 
s trings. 

LE (A$) returns the length of the string vari­
able A$. Some computers give the length of the 
null string,"", as 1, but the TI says the length is 
zero. 

To combine strings in Tl BASIC, use the 
ampersand symbol. 

200 0$ =A$ + B$ + "XYZ" 200 DS =A$& B$&" XYZ" 

LEFT$, MID$, and R1GHT$ are functions that 
refer to part of the string. The TI BASIC equivalent 
function is SEC$. 

200 B$ = LEFT$(A$,5) 200 B$ = SEG$(A$, 1,5) 
(Left five characters of A$ s tartin g with the first characte r) 
2JO C$ = MID$(A$,7,3) 2JO C$ = SEG$(A$,7,3) 
(Three cha racters of A$ s tarting with the 7th cha racter) 
220 0$= RIGHT$(A$,2) 220 D$=SEG$(A$,LEN(A$) 

-1,2) 
(Right or las t two characters of AS) 
230 E$= RIGHT$(A$,R) 230 E$=SEG$(A$, LEN(A$) 

(Rig ht R characte rs of AS) -R + 1,R) 
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The PRI T AT r PRI T @ t t m n t is 
anoth r sta t me nt you may w i h t con er t. The 
PRI TAT tatement is followed by n or two 
numbers w hich indicate a position n th creen 
to beg in p rintin o . There are two ma in way to 
write thi pr c dur in Tl BASI . 

200 PRI T TAB(COL);"HELLO"::::::: 
(w he r th co lons scro ll the prin ting up to the 
proper row .) 

To print w ith ut crollin o: 

200M$ = " M E S GE" 
210 FOR l =l TO LE (M$) 
220 CALL HCHAR(ROW,COL-1 + I,ASC(SEG$ 

(M$, I,1))) 
230 E Tr 

Lines 210-2 0 gra phica lly plac n I tter a t a tim 
for th e leng th f the m essage on th e creen. 

S v rat microcomputers di tingui sh between 
integer (' h I numbers) and floating point num­
ber (number w hich may c nta in a d e imal). 
Often th e ymb l % i u ed to d i na t an integer 
in a variabl e name (a in B% ). T hi is imilar to 
the way we u e $ to d esign.at a tring variable 
such a S . In TI BASIC a ll numb r a re able to 
contain ad cima l (they ar fl oating po int num­
bers) . TI BASl progra mm e r a l o d no t need to 
worry abo u t ing le precision and doubl e precision 
designation . 

A function y u ma y see in other Ii Lings 
i FIX. Fl ( ) i th e ame a I T( ) w hich re­
turn th int e r r \ hol numb r portion fa 
number · 

Two y mbols you may see in lis tin g are " to­
kens" o r abbr viation : ? (qu s ti n mark) is the 
abbrev iati n for th e word PRI T, a nd ' (apo -
trophe) i th e abbrev ia tion for REM o r REMARK. 

Youmay al o needtoadju tDATAa nd READ 
statem ents beca use TI BASIC contain the com­
mand RE T RE. Other computer might no t 
have it. R ST RE mea ns to s tart at th e b l!inning 
of th data Ii t w ith th e next RE D tate me n t. 
You ma y a l RE TORE data beginning with a 
certain line number. RESTORE 430 indicates that 
the n ex t READ tatern ent should tart with the 
first data item in line 430. © 
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SOFTWARE OUTLET for TI-99/4CA> 
CIHJERH GUEST -3 screen action 1,C,D,XB $19.95 
STRIKE FORCE 99 -Exci ting 3-D,l,C,D,XBSl9.95 
KOH& - 6 all diff. screens. 2,C or D,XB $15.00 
FR088Y - Action fast & s1ooth. 2,C or D,XB $9.95 

Each gaae pak only $26.95 
Pak/I - 5 ga1es,including Frogg y & Baseball , 2,C,D,XB 
Pak/3 - Kong, Bouncer, Ro1eo, 2,C,D,XB 

Intro Special ~.W.RUTH CO. ,Dept.C63 
I ite1s deduct 5Z 510 Rhode Island Ave. 
2 iteas deduct 107. Cherry Hill,N.J.08002 

Visa ,#aster (609)667-2526 
C=cass. , O=disk, XB=Extended basic 
l=#oonbean Software 2=E xtended Software Co. 

Dealers 
Welco1ed 
Free cat. 

Fast 
Delivery 

NlvJ~ • D/SK•O•MATE '" (Write for Price) 
A mu st for 2040 / 4040 d isk owners . Writ e protect ind icators/ 
sw itches , power indicator and error beeper. 

• rrReal World" SOFTWARE 1s11 - s2s1 
Word Processor, M aili ng List. C ata log , Ham Radio. Fr eq u ency Coun ter . 

r-"OLD" SK PETs---------------------1 

J •2114·T0·6550RAMADAPTER 1s12-s2s1 J 
J Replace 6550 RAM s with low cost 2 1 14 s . H undrod s So ld! I 

•

1 e 4K MEMORY EXPANSION 1s16-s621 : 
Low cos t memory expa n sio n u si ng 2 11 4s lor b igge r programs. I 

-----------------------------~ 

OPTIMIZED DATA SYSTEMS G.W._ 
Dept. C, P.O. Box 595 - Placentia , CA 92670 ~ 

DISK·O· MA TE tra demark O p timi:'.ed Dara Sys1oms •• PET/ CBM tradamark Commo dore 

TIMEWORKS. INC. 

405 Lake Cook Road Deerfield. IL 60015 



VIC, 64, And PET Supermon 
Questions And Answers 

Jim Butterfield. Associate Editor 

Several questions are frequently asked about Superman , 
the machine language monitor program published in 
various versions for Commodore computers in past 
COMPUTE! issues . Some are general, but a number 
of these questions refer specifically to Supermon64 
(COMPUTE!, ]anuan; 1983). 

Q How does Superman compare to other monitor sys­
tems: say, VICmon, Extramon, Micromon, etc.? 

A Many of the other monitor packages are more 
powerful than Superman, having extra com­
mands. Superman is particularly good for begin­
ners, because: 

•it self-relocates, making it easy to load into 
various configurations of machines; 
•it doesn't alter normal interrupt sequences 
(except, to a limited extent, where Single 
Step is implemented). 

But many experienced users move along to 
other packages which have features that they 
like. 

Q Where does Superman fit into memory? 

A The program called Superman on disk or tape 
is not Superman itself: it's a building program 
which constructs the "live" Superman at top-of­
memory. 

When you load Superman, you load the 
building program into the same area normally 
occupied by BASIC. When you say RUN, an 
operating version of Superman is constructed 
and sealed off so that it won't be disturbed. This 
version of Superman normally stays put until you 
turn off the power. 

If you return to BASIC (using the .X com­
mand), you should not go back to Superman by 
saying RUN - that would build a second working 
copy of Superman. In fact, it's best to say NEW 
the moment you return to BASIC to avoid the 
chance of this happening. 

Q How do I get back to Superman, then? 

A On VIC and Commodore 64, type: SYS 8. On 

CBM/PET computers, except for original ROM 
units, type: SYS 4. On original ROM PETs, type 
SYS 1024. 

Q If SYS 8 gets me to Superman, does that mean that 
Superman is located at address 8? 

A No. At the appropriate address (8, 4, or 1024), 
you'll find a zero. Now, zero corresponds to the 
command BRK (Break). And with Superman im­
planted, this command may be taken to read: 
"Go directly to Superman. Do not pass GO." 

Thus, the zero or Break command "finds" 
Superman and takes you there. This is a handy 
feature. When you are writing a machine language 
program, you can end a piece of coding with BRK; 
when you run the program, it will stop at that 
point and go to the monitor. 

QI tried to disassemble Superman, using its built-in 
disassembler, but it didn't look sensible. Am I missing 
something? 

A Don't try to disassemble the "builder" version 
of Su perm on -it's not a finished machine language 
program since it contains both program and "re­
location" information. Look instead at the com­
pleted version. In a normal Commodore 64, for 
example, the finished Superman will start at 
hexadecimal address 97ED. In other machines, 
it's usually easiest to find by looking at the BASIC 
top-of-memory pointer (hex 34 and 35 on PET/ 
CBM, hex 37 and 38 on VIC and 64) . Superman 
starts at the address indicated. 

Don't forget that, like any other machine 
language program, Superman contains both in­
structions and data, and you can't meaningfully 
disassemble data . It's especially difficult with 
things like mnemonics such as LOX where the 
three characters are packed into two bytes. For 
example, values lC and D8 contain, in packed 
form, the three letters of the mnemonic BRK - if 
you can figure it out. 

QI don 't like the screen colors of Supermon64. What 
can I do about them? 

A Sorry about that. For lecturing purposes, I 
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picked black and white so that students could see 
what I was typing and what the computer typed. 
It looks OK on my monitor, but several others 
have complained. 

An easy way to improve visibility is to change 
the background color to grey. POKE 53281,12 
produces a color combination that many users 
Like . Try values other than 12 if this doesn't suit 
you. 

If you want more control, you can go to where 
Supermon sets the colors and change the code as 
you like. You may find these locations with the 
Hunt command. Try searching the relocated 
Supermen for the color change to white with: 

.H 97EO 9FFF A9 05 20 02 FF 

You should find one occurrence. Change the 05 
(ASCII code for "white") to another color, or 
perhaps to 01 for no color change. 

There are a lot more changes to black. Hunt 
for them with : 

. H 97EO 9FFF A9 90 20 02 FF 

You'll find a dozen. You may change each 90 
("black") to the color of your choice or to no 
change. Each color change, by the way, is as­
sociated with a particular display function , so if 
you want memory displays in green and disas­
semblies in black, try various combinations. 

To make permanent changes, you'll need to 
change the Supermen builder program. In thi 
case, do your hunts in the BASIC area, e.g., 

.H 0800 llEA .... 

Q Command .P doesn't send to the printer. Why? 

A This command generates a format suitable for 
sending to the printer. You must hook in the 
printer with a BASIC command before calling in 
Supermon: 

OPEN 4,4:CMO 4:SYS 8 

(or SYS 4 as your system needs). The same tech­
nique can be used to send monitor output to disk. 
By the way, CBM BASIC 4.0 won't allow you to 
use SYS 4 if you want to hook in a printer or other 
output device: you mus t "Call" the monitor with 
SYS 54386 to keep the printer connected. 

When you're fini shed with the printer, type 
.X to return to BASIC, and then: 

PRINT#4:CLOSE 4 

QI wn11t to put Super111011 so111ewhere else, 11ot i11 the 
top of 111e111ory where it 11or11111lly goes . Hozv? 

A Just change the top-of-memory pointer (decimal 
52 and 53 in the PET, decimal 55 and 56 in the 
VIC or 64) to where you want the top-of-Su permon 
to go, and run the Supermen builder program. 
Then, if it' s necessary, put the top-of-memory 
pointer back to wherever you want it. 
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Q Why do11't you print nn assembly listing of S11per-
111on64 so we can see how it works? 

A The uncommented listing runs for 16 pages. 
With comments and explanations, it would go at 
least 30 or 40 pages. That's a lot of space, and it's 
not clear that there is sufficient interest in this 
rather specialized program to make publication 
desirable. 

Q When I do a .0 disassembly, why does the cursor 
end up 011 the last line instead of 011 the li11e below? 

A So that you can type 0, Return, and get a con­
tinuation of the disassembly. If you don't want to 
continue, give a cursor down before your next 
command. 

Q Super11101164 does11't have single step. Right ? 

A Right. Things get delicate when a user wants to 
play with the interrupt faci lity. It seemed to me 
that the system would be cleaner without the .I 
command used in previous versions of Superman . 
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VIC-20 and CBM 64 
EXPANDER BOARDS 

4 Slot for the 64. Toggle sw11ches ano 
reset switch 

PIN C64 '69.95 

6 Slot for the VIC. Toggle switches 
and resel swi tch . 

PIN V36 '79.95 

. 
4 Slolfor tho VIC. Toggle swi tches and 
reset swi tch 

P/N V24 '69.95 

PTI offers the f inest selection 
of expander boards available 
for the VIC-20 and CBM 64 . 
The design features . quality 
construction . and competitive 
prices make any of them an 
exceptional value . New pro­
ducts are being added monthly, 
so write for complete catalog . 

Slot for the VIC. No switches. resel. or 
tuse 

P/N V13 '49.95 

3 Slot tor the Vic. Slide switches no 
reset switch 

P/N V23 '59.95 

p, PRECISION TECHNOLOGY. INC. 
COMPUTER PRODUCTS DIVISION 

li P 0 BOX 154S4 • 

' SALT LAKE CITY UTAH 84115 

See your dealer. or place 
your order direct 

t801) 487·6266 VISA-MI C-CHECK-COD 



BUSICALC/BUSICALC II 
.. ······ ... . . . . . . . . . . . . . . . . . . . . . . . . 

BUSICALC A Honey of an Electronic Spreadsheet 
Why electronic spreadsheet programs? 
Electronic spreadsneet programs allow the user to create a gridsheet, 
spreadsheet, worksheet, or any other table of information, using the 
memory of the computer as pencil and paper. The computer display or 
terminal acts as a window through which the user views the information~ ~ 
as it is entered. Textual information (such as headings), numerical values, ~ 
and formulas can easily be entered into the spreadsheet. (J 

=e+',,H·'·M (.!9_ ~ 0 (}?\;,. 
ti! ~ C:J~ " <ot>J t:i ~ \o e 

o'-
o~ .~~ 
~ ~' For Commodore 64 ~ ~ "'- ~ 

For Commodore VIC 20 I" 0 • ~ ~ 
For Commodore PET/CBM 40 columnsV '\I"\: ,G ~ ~ 
For Commodore CBM 80 column/SuperPet '- ~ 

BUSICALC Your Computer Drone for Repetitive Calculations 
The outstanding advantage of using a computer is that it acts not only 
as a pencil and paper but as a perfect eraser and an automatic calculator. 
The user can quickly and easily make any number of alterations to the 
data within the table. The BUSICALC will evaluate any formula using the 
data that has been entered. Further, it retains the formulas and displays 
the resulting value. With BUSICALC controlling the entry of data, provid­
ing a comprehensive memory, and performing arithmetic, the preparation 
of a spreadsheet is faster and more accurate than if it were prepared 
by hand. 

BUSICALC With the Sting Removed from the Prices 

~~C:J" 
~ ~ C:J" 
~~ 

BUSICALC 20 .................................... only $49.00 for the VIC 20 
BUSICALC 64 .................................... only $69.00 for the CBM 64 
BUSICALC 40 . ................. . only $79.00 for the original 40 column PET/CBM 
BUSICALC 80 ......... only $89.00 for the original 80 column CBMs and SuperPets 

ot 
~ 0 0. BUSICALC AVAILABLE NOW FROM YOUR LOCAL DEALER 
a..~ ,. ,, (800) 227-9998 ::-, 

C v S \ c, ~ \.. v O () FOR THE NAME OF YOUR NEAREST DEALER ~. 
0\) ~ ~ ~ · California, Canada, Alaska and Hawaii please call (415) 965-1735 

(\\~ 
0 

Sk~· l es Electric Works 
231G South Whisman Road 
Mountain View, CA 94041 

Europe please contact Supersolt , Winchester House, Canning Road, Harrow Wealdstone, Middlesex, England HA3 7SJ, Tel. 01 8611166 



An Interesting 
Fragment Of Code 

Chris Crow ord 

This fascinating byte-folding idea has several potential 
uses for machine language programmers . If you find it 
obscure, however, try out the applica tions note on an 
Atari to see one of the effects it makes possible. 

Three years ago, a programmer showed me a 
fragment of code and challenged me to figure out 
what it did. After a great deal of head-scratching 
and paper-scribbling, I had to admit that I couldn't 
figure out what it did . The confu sing code was: 

LDA FIRST 
EORSECOND 
AND SELECT 
EOR SECOND 
STA RESULT 

Thi i a very tricky and ob cure piece of code. 
Loosely speaking, it takes the two by tes FIRST 
and SECOND and fold s parts of them together 
into a single by te, RESULT. Mor precisely, it 
takes the individual bits from the two bytes and 
puts them toge ther into a new byte. The bits in 
SELECT conh·ol this process. In general, bit DX of 
RESULT will be equal to bit DX of FIRST if bit DX 
of SELECT is equal to 1; if bit DX of SELECT is 
eq ual to 0, then bit DX of RESULT wi ll be equal to 
bit DX of SECOND. For example, if SELECT is 0, 
RESULT will be the same as SECOND; if SELECT 
is $FF, RESULT will be the same as FIRST. If 
SELECT is $FO, then the high nybble (highest 
four bits) of RESULT wi ll be the high nybble 
of FIRST, and the low nybble of RESULT w ill be 
the low nybble of SECO D. Let's work out an 
example: 

FIRST: 01010111 ($57) 
SECOND: 10101101 ($AD) 
SELECT: 11110000 ($FO) 

INSTRUCTION 

LDA FIRST 
EORSECOND 
AND SELECT 
EORSECOND 
STA RESULT 
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ACCUMULATOR 

01010111 ($57) 
11111010 ($FA) 
11110000 ($FO) 
01011101 ($50) 
01011101 ($5D) 

The output of thi s code makes more sense 
when the bits are grouped suggestively: 

FIRST: 0101 0111 ($57) 
SECOND: 1010 1101 (SAD) 
SELECT: 1111 0000 ($FO) 
RESULT: 0101 1101 ($5D) 

The pa ttern should be obvious. The upper four 
bits come from FIRST, the lower four bits come 
from SECO ND. 

Using A Byte Mixmaster 
This may all seem rathe r confusing and pointles 
to you. Why would anybody wa nt to mix together 
a bunch of bits? What good is a mixmaster fo r 
by tes? As it happen , thi s code fragment has a 
number of uses, and makes some very interesti ng 
graphics effects possible. 

The simplest application for thi s code is for 
nondestructive bit-packing. ln mo t asse mbl y 
language programs, each byte represents a single 
quantity. This makes it eas ier for us to keep things 
straight. For example, consider the idea of givi ng 
orders to an army in a ga me li ke Eastern Front 
1941. An army can move in only one of four di­
rection : up, down, right, and left. It therefore 
takes only two bits to represen t a single order. If 
we store one order in each byte, it will waste six 
bits . Now, if we are storing only one order, the 
waste of six bits is not ignifi cant. But Eastern Fron t 
1941 allows eight orders p r unit and up to 160 
uni ts . That amounts to 1280 possible orders. At 
one byte per order, it would cost 1280 bytes to 
store all that information, when only 2560 bits, o r 
320 bytes, are truly needed. Thu , 960 byte would 
have been wasted in a 16K program. Tsk, tsk, we 
can't have that. 

The solution is bit-packing. We pack four 
independent orders into a single byte. The trick 
to bit-packing lies in changi ng some of the bits 
w ithout disturbing the other bits. That's '"' here 
our magic code comes in. It can fold a pair of bits 
into a byte without disturbing the rest of the byte. 
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Here's an example: suppose that we have an 
order (only two bits) in the accumula tor. The order 
is right-jus tified; that is, the two critical bits are in 
the lowest order position in the byte. Another 
way of saying this is that the accumulator contains 
a number between zero and three. Suppose also 
that the X regis ter contains the order sequence 
number; that is, it tells whether thi s is the first 
order in the final byte, the second, the third, or 
the fourth. Thus, the X regis ter contains a number 
be tween one and four. Finally, suppose that the 
bit-packed by te is labell ed ORDER. The code to 
do the trick is: 
MASK DB 3,$C,$30,$CO 

LDY # 0 
LOOP DEX 

BEQ FOLDIN 
ASL A 
ASL A 
INY 
BNE LOOP 

FOLDIN EOR ORDER 
AND MASK,Y 
EOR ORDER 
STA ORDER 

Safe Graphics Animation 
You mav still wonder w hat makes thi s code so 
useful. After all, seldom do you need to work so 
hard to save bytes. There are still more uses of 
this code fragment. One of the most common 
uses of this code is for g raphics. Suppose you 
have a bit-mapped disp lay and desire to move a 
number of objects around the creen without dis­
turbing the background. If you had player/missile 
graphics, you would simply use them directly. 
However, let us say that fo r son1e reason you 
cannot use player/missile gra phics . Perhaps you 
a re s tuck with a primitive machine lacking such a 
facility. Perhaps you need to move so many objects 
that player/missile graphics a re insufficient. In 
uch a case, our magic code fragment is just the 

ticket for your problem. With it you ca n go into a 
bit map and modify on ly the bits you need to 
change without disturbing the other bits of the 
map . This is essential if yo u are to move objects 
around on the screen without di turbing the 
background. 

The basic idea behind this code ca n be ex­
tended to entire chunks of a bit map . Instead of 
merely mixing together the bits in single bytes, 
we can mix toge ther the bits in two different bit­
maps. Thus, if we ha ve two source bit maps, 
suggestively labeled FIRST and SECOND, we can 
write a loop that will perform this fragment of 
code on every single pair of bytes in the two source 
bit maps to produce a fi nal bit map that reflects 
both source maps. Th degree to which one or 
the other source map appears in our final map 
depends on the value of SELECT. If SELECT is 
equal o zero, then only the second map will ap­
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pear. If SELECT is $FF, then on ly the firs t map 
will appear. If SELECT is some other va lue, then 
we will see portions of both bit maps mixed to­
gether. If we use a random number for SELECT 
each time we process a byte, we will get a ra ndom 
mix of the two maps. If we then repea t the process 
of mixing the two many times in one second , the 
viewer will see a rather intriguing flickering dis­
play of the two bit maps enfolded together. 

We can extend the idea even furth er. If we 
now use a random number generating routine 
that a ll ows us to specify the average number of 
bits that wiJl be set in the random number used 
for SELECT, we can then control the degree to 
which we see e ither the first or the second bit 
map. For exa mple, if we use random numbers 
with an average of six bits set, we shall see mos tly 
the first bit map with only a faint image of the 
second superimposed. If we then create a routine 
tha t s ta rts off using an average of zero bits se t 
and then increases the average number of bits se t 
in sequence until finally a ll eight bits are set, we 
will see on the screen a dissolve from the second 
image to the first. 

This technique can be extended furth er by 
chaining toge ther enfolding fra gments in se­
quence. Thus, if we enfold FIRST with SECOND 
to ge t RESULT, we can then enfold RESULT with 
THIRD to get a new result. This allows us to mix 
three images together, an impressive trick that 
has little utility. It is of some value in impr ving 
the overall visual impact of the di ssolve algorithm. 
If the third image is a random bit map, the transi­
tion during the dissolve will look a little less 
mechanical. Unfortunately, it will run more 
slow ly. 

There is a more important conclusion we ca n 
draw from this littl e adventure with five lines of 
assembly code. The moral of the story is tha t 
imagination is often more important in progra m­
ming than technical prowess. l unders tood this 
code fragment at the technical level for a long 
time, but 1 did not realize its potential until re­
cently. I wonder how many more programming 
jewels like this one are out there, wa iting to be 
uncovered by imagination, wit, o r, as in my own 
case, dumb luck? 

Fragment For Atari 400/800 
100 REM l•l::i!:;uMiill:M?i:liil•l••lPl•l;!flJ 
110 REM 
120 DIM SDLIST<5> 
1 30 OPEN ottl,4,0," K:" 
140 P = PEE~: < 106 > 
150 FOR I=0 TO 2 
160 PO KE 106,P - I*B 
170 GRAPHICS 4+16 
180 SDLIST<I*2> = PEE K (560>: S DLIST<I*2 

+1J=PEEKC561J 
190 NEXT I:PO KE 106,P:GOSLJB 3 90:REM 

READ IN ML ROUTINE 
200 CURR=0:X=0:Y=0:COLOUR=l 
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J1.9S 21.95 
J9.95 27,9s 
U. 95 )1.1:15 
)'J.9!> 27.95 
)4 . 9S 24.49 
JC,9S 24.49 
14.95 16.50 
1'.9S 14 . 49 
29.95 11.95 
49.9~ ) f .49 
59.95 '2.95 

TELE.ATARI 

TELECOM 69.95 49 .95 
TELE'TAl..K f 9.95 16.95 
TEMPLE OP APSHA J 39.95 27.95 
TEXT WI ZARD I 99 . 95 68.95 
TKE ADVEHT\JRES OF OSWA.LD 2 ) . 95 17. 95 
THE GUARDI AN OF CORN ]4, 9 5 2f . 95 
THJ:: NEXT ST!P 39.95 27 . 9 5 
l - D SUPERCRAPHlCS J9,95 27.95 
T HRJ: SHOLD 19,95 27.95 
TIGERS IN THE SNOW 39 . 95 27. 9 5 
TJHE WI SE 29.95 21.95 
TRACK ATTACK 29.95 21.95 
TRIVIA TREK 29 . 9!. 21.95 
TYPE ATTACK l9 . 9 S 27 . 95 
nJH.BU: BUGS 29.9.S 21 . 95 
nJ RMOIL- ROM )4 , 95 26.95 
n.rrn FRU'M'I 24 . 9.S 17 .9S 
TWERPS 34,95 24.49 
ULYSESS ' GOLD~ FLEECE 39 . 9S 27 . 95 
UPPER REACHES 01" APSHA.I 99 , 95 U .95 
vc 1s.oo 11.49 
v1sICALC 250 . 00 179.95 
WA.LL WAR 29 . 9S 21.95 
WA RLOCK ' S REVCHCE )4. 95 24.49 
WAY OUT 19 . 95 27.95 
WIZARD ' PRINCESS J2 , 9S 22 .95 
WIZARD 01" WOR 39.95 27.95 
WORDRACE 2·1. 95 17.49 
WORM WAR I·ROtt l 4. 9S 26. 49 
YOUR ATARI CX>KPIJTER-BOOK 16.95 12 . 9S 
ZA.XXOH )9.95 27.95 
Z.ORX J 19.95 27.95 
ZORX 11 19 . 95 27 ,95 
ZORX II I 39,95 27 . 95 

HARDWARE 
AMOEJt COLOR 1 13• MOH. 

ATARI HOME COMPUTERS 

ATARJ NtDU:RlC lt£YPAD 

4 10 R.ECORDER 

B 10 DISK DRIVE 

850 J NTERTACE *X>UL.E 

C. ITOH PRDWRITER 1 
C. I TOH PAOWRITER 11 
C. ITOH STARWRITER 

ELEPHAHT SS/SO DI Sl 
IN HOtf.E 400 KEYBOARD 
IHTEC l211C RAM 

I NTEC 4H. RAM 

MOSAIC 6'K RAM SELECT 
AXLC»I 1281C RAMOI SX 

HAYES SMARTMODDI JOO 8D 

HAYES SMARTMOO D1' 1200 80 

it-BYTE STIC~ STAND 

LE STIC~ 

NEC 8021 P RI NTER 
NEC 12 • HJRES

0

GREDI SCAN 

l'IEC 12 • !COHO CREEH SCAN 

HOVATIOH J · CAT MOOO. 

NOVAT10H SMART-CAT 103 
HOVATION S H.ART-CAT l 12 
PERC'OM SS/S0/10~ (8BKI 

PERCOM SS/DD/10R f 176J::) 
PEACOM SS/D0/2DRS ( l52K) 
PERC<»t DS/OD/ 10R ( 352K) 
PERCOM OS/D0/20RS I 704lJ 
S IQIALMAN MJt II MODEM 

USI 12• AJ\HR: MOHITOR 
VIRltATllll SS/DO DISJC 

VERSAWRJTU CR.APH TABLET 
VI OO JOYSTICI. 

Vl CO UDllALJ.. J OYST ICl 

WIOO DELUXE JOYSTICl 

WI CO TltACK!iA.U. 
WlCO 12 l"T EXTDISlC* CORD 

)39.95 
$ CALL 
94.95 
72,95 

424.95 
169.9S 
J94.9S 
649.95 

1)25 .00 
10/ 18.95 

94.95 
69.95 

119.95 
149.9!. 
464 . 95 
194.95 
499 . 9S 

5. 95 
29.95 

459.95 
149.9S 
109.95 
109 , 9S 
179 , 95 
429.9S 
419.95 
S.19.95 
859.9".> 
649.95 
9l9.9S 

79.95 
159.95 

1012s.oo 
2l9.9S 

21.95 
24 .95 
29.95 
49.95 

6 . 9'} 

Call us ... we can help! (619) 765-0239 )1\.. 
P. 0. Box 1099, 2225 Main Street Julian. Calif. 92036 ATARI 

TERMS: WE ACCEPT VISA/ MASTERCARD ( plun include n•mt add•m phone numbet c"d numbff & upualJOn dal~ , cashitl s check "'pffson•I check( •llow 10 wook1ng d•ys ta c lu~ Unless othtrWISe 
requtsted. we ship UP. S surt1ctf stiett addrtss rrqui11" . Plun include SS 015% ( w·h1chenr 11 gru1eq far sh1pp1ng& h1ndlin; U P.S blUI l1b1I shghlly h1Qht1. pl1111 cell PltHt 1ddS10 015% I wh1chev1r 1s g1111eq lor 
shippW1g and handkng of mo nitors duoto tha1111mm1 w1111ht Foreign ord"' ptm1includes 10 or10% I whoehrv111s g1utllj lorsh1111>11111nd handling Plom INCLUDE PHONE NUMBER WITH All ORDERS. 
A• rt1ms 1t1 ntw ind c11ry m1nuf1cture( s w1n1nty. App'9 Counirt ltd c1nnot guaranlee the m1tchin11blluy of any product Puces'" subiect lo 1v11l1bihty ud chlfliliJI w11hou1 no11ce. Call bt lDft returning goods lor 11piir or 
rl1Jl>cemont RMA "'mb1111q uirod C•l~orn1• 1uod1nts add6% salts tu Pleau send SAS l loo tr" cotilog WE CAR RY A FULL LINE OF SORWAREfOR APPLE. ATARl IB M. Tl TRS-80. ANO VIC 

Apple Country, Ltd is a DISCOUNT MAIL ORDER HOUSE tor the micro computer industry 
and is a California corporation not affiliated with Apple Computer Inc Apple is a trademark of Apple Computer Inc 



210 POKE 560,SDLISTCCURRi2>:POKE 561 
,SDLISTCCURRi2+1l 

220 DL=PEEKC560>+256iPEEKC561}+4:POK 
E 88,PEEK<DLl:POKE 89,PEEKCDL+l> 

230 IF PEEKC53279l=5 THEN CURR=l-CUR 
R:GOTO 210 

240 IF PEEKC53279l=3 THEN 310 
250 IF PEEKC764l < 255 THEN GET #1,A:C 

OLOUR=A -48 *<A >48) 
260 S=STICKC0l :LOCATE X,Y,Z:COL OR 1+ 

<Z=1> : PLOT X,Y:COLOR COLOUR:PLOT 
X,Y 

270 NX=X+<S >4 AND S <8>*<X < 79>-<S >8 A 
ND S < 12>i<X >0> 

280 NY=Y+CS=5 OR 5=13 OR S=9>*<Y<23l 
- <S=6 OR 5=10 OR 5=14>i<Y >0> 

290 IF STRIGC0) THEN COLOR Z:PLOT X,Y 

Atari Applications 
Note 

The program above illustrates the binary 
manipulation discussed in Chris Crawford's 
article. It lets you draw pictures on one of 
two screens with a joystick. Press FIRE to lay 
down points. To switch between the two 
screens, press SELECT (hold down SELECT 
for an interesting effect). You can change 
colors by pressing "O" (to erase) or "1" (to 
draw). For the purposes of the illustration, 
you are limited to one color and only half the 
normal height of GRAPHICS 4. 

A Fascinating OPTION 
The page flipping and joystick doodling are 
only a means to an end. The interesting effect 
happens when you press OPTION. A 
machine language routine in page six com­
bines screens one and two in various ways, 
displaying them on a third page which you 
can see. 

This is not page flipping. The data 
(points, pixels) on one screen are combined 
with the data on the other by "enfolding" 
pairs of bytes as described by Crawford. You 
can pass the SELECT byte to the machine 
language routine. Our demonstration uses 
the numbers 0-255 as SELECT to roughly 
transform the second screen into the first. 

You could change the FOR/NEXT loop 
to "255 to 0 STEP-1" to reverse the process. 
Try changing the last parameter in the USR 
statement for different effects. You can use 
random numbers, for example. Trying 
different numbers may help you to better 
understand the powerful potential of 
Crawford's bit enfolding technique. 
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300 X=NX:Y=NY:GOTO 230 
310 FIRST=SDLISTC0l+SDLISTC1>*256:FI 

RST=PEEK<FIRST+4l+256iPEEKCFIRST 
+5) 

320 SECOND=SDLISTC2l+SDLIST<3>i256:S 
ECOND=PEEKCSECOND+4)+256iPEEKCSE 
COND+5) 

330 RESULT=SDLI5TC4l+SDLISTC5li256:R 
E5ULT=PEEKCRE5ULT+4>+256iPEEKCRE 
SULT+5 l 

340 POKE 560 , SDLISTC4l:POKE 561,SDLI 
STC5l 

350 FOR 1=0 TD 255 
3 60 A=USRC15 3 6,FIRST,SECOND,RESULT,I 

) 

370 NEXT I 
380 GET #1,A:GOTO 210 
390 FOR 1=0 TO 40:READ A:~OKE 1536+1 

,A:NEXT !:RETURN 
400 DATA 104,104,1 33,20 4 , 104,133 
410 DATA 203,104,133,206,104,133 
4 20 DATA 205,104,133,208,104,133 
430 DATA 207,104,104,133,209,160 
440 DATA 0,177,203,81,205,37 
450 DATA 209,81,205,145,207,200 
460 DATA 192,240,208,241,96 

COMPUTE! 
The Resource. 

ENHANCE YOUR ATARI" 810 
HAPPY BIO ENHANCEMENT 

Speed up program development, load ing, execution, and copying time by reading 
disks up to 3 times faster. Complete compat ibi li ty with existing software, with 
faster disk initialization, and reduced ;war on the disk drive mechanism. No 
soldering or trace cutting required, complete installation instructions incl uded, 
or contact your dealer. Diagnostic program included . 

SOFTWARE ENHANCEMENTS (require HAPPY BlO ENHANCEMENT) 

HAPPY BACKUP PROGRAM 

Guaranteed to produce executab le backup copies of any disk which can be read 
with a standa rd ATARI Blo· disk drive. Backup those important disks in your 
library or use HAPPY BACKUP for small scale software production . Com· 
plet~ly automatic duplication of format and data content of the sou rce disk. 
Single and multiple drive versions available. Backup cop ies will work on a drive 
wit hout the enhancement. 

HAPPY COMPACTOR PROGRAM 

Combines self booting programs wh ich reside one per disk in to one disk with 
many self booting programs using the HAPPY COMPACTOR file structure. 
Programs are then executed from the self boot ing HAPPY COMPACTOR 
menu, and may later be extrac ted back onto a single disk . Compacted programs 
disk will execute only on a drive which has the HAPPY BlO ENHANCEMENT. 
Pays for itself by reducing the number of backup disks you need, in add ition 
to the added convenience. 

HAPPY CUSTOMIZER PROGRAM 

User friendly program to generate source disks with custom track format. 
Format is specified on a per track basis. Examples of usage and in terpretation 
of resu lts are included. This system requires a more advanced level user. 

HAPPY B10 ENHANCEMENT WITH SINGLE DRIVE HAPPY BACKUP S249 .95 
MULTIPLE DRIVE HAPPY BACKUP PROGRAM .................. S 49.95 
HAPPY COMPACTOR PROGRAM ......... . ... . .... ............ S 49 .95 
HAPPY CUSTOMIZER PROGRAM .......... .. . .. ... .. .. .. .. ... . $ 99 .95 
CAll QA WAITE FOR OROER1NG iNf ORMATION Scm y, nu COO v• 

tlfd 11 wdim11-1ta ou1•nn~;;;~lt~d~t~t~~~ING ~- · 
P.O. Bo x 32331 
San Jose, CA 95152 
(40BI 251 -6603 ~.. . 

•AT ARI Slll 1 ~ ~ tritlt rn.,i o t AT t. RI Inc. 



ATARI BASIC- Learning by U s.i ng 
An excellen t ooolc fo r the beg inner. Many short programs 
ond learning exercises. All important feat ures of tht! ATAR I 
compu1ors ore dt.>scribcd hereon drawings. soecial sounds. 
kevs. oodd1es. Jovs tte lc s. weciul•led screen rout ines. graph ics, 
sound llPDllClttions, oooks, oa k.es, tmd special s1ulfl Also 
sugges11ons 01e rnndo !hat challungl! vou to change nnd wn tu 
orograrn rou tme3 
Order # 164 

Games for the ATARI Computer 
This boolc di?Satbes adva nced programming techniques like 
olavcr·m1ss1!eij raph1cs and use of the hardware-registers 
Con tains manv ready 10 run programs in BASIC and one 
callod GUNF IGHT '" machine language. 
Orc:hr # 162 

How to program your ATARI in 6502 Mach.Lang. 
ln1toduc11on to machine language for the BASIC programmer 
Order # 169 S9.95 

FORTH on the ATARI - Learning by Using 
lnHoducuon, programs, appllcat1ons, learn ing exercises 
Order # 170 S7.95 

A Look into the Future - ASTROLOGY 
on you r ATARI 80() , 

How to calcul o10 your own horoscope, 
Order # 171 

Our ca talog is free with every order. Send S1.00 and 
SASE for cata log only . 

SUPERMAIL ATAMEMO 
(500 add r on 1 d islcl 
Cornclctely w1 iuon in 
FORTH Come~ on outobo01 
d isk. o canddge, no DOS, 
no FORTH Lan9uaoe tB· 
Qu lr d i 
Order# 7312 S49.00 

SUPER INVENTORY 
(1000 1erms oer a islcl 
Compleu:!l v vvrinen 1n 
FORTH . Sarne a~ above. 
(Oislr:: on tyl 
Order# 7320 S49.00 

BUSIPACK·1 
(written 1n FORTH) Com· 
pletc order en·rv. i nven1orv. 
m ling ana invoicing. 
(Dis._ only) 
Order # 7313 

Oatabtoc k 10 lteec track of 
vour eppoin1men ts. ID•C1 
Order # 7310 S29.95 

ATCASH 

into a powerful cas reg mer. 
( D i~~ only) 
Order # 7307 

Invoicing progr. i. BASIC 
Order:: 7201 IC) S29.95 
Order # 7200 (D) S39.95 

Mailing Lin in BASIC 
Order !: 7212 (C) S19.95 
Order # 7213 (D)S24.95 

control 

Payment: check , money order. VISA, MASTER­
CHARGE, Euroscheck . 
Orders from outside USA: add 15% shipping. CA 
residents add 6 .5% tax 
•ATARI is a registered trademark of ATARI Inc. 
·v1c-20 is a registered trademark of Commodore 

SOFTWARE IN MACHINE LANGUAGE for ATARI 

ATMONA·1 
This is a machine language monitor that provides you 
with the most important commands for programming 
in machine·language . Disassemb le, dump lhex and 
ASCII) , change memory location, block transfer, fill 
memory block , save and load mach ine-language pro · 
grams, srart programs. Printer option via three 
d ifferen t interfaces. 
Order # 7022 
Order # 7023 
Order :':! 7024 

cassette version 
d isk version 

cartridge version 

Th is is a trace r (debugger) tha t lets you explore the 
ATARI RAM/ ROM area. You can stop at previously 
selected address, opcode , or operand. Also very 
valuable in understanding the microprocessor. At 
each stop, all registers of the CPU may be changed. 
lnclud01 ATMONA ·1. 
Order # 7049 uuette version 
Order I; 705.f! d isk venion 

Macro·Assembler for ATARl-800/48k . One of the 
most powerful editor assemblers on the market. 
Versatile editor with scrolling. Up to 17k of source· 
Code. Very fast, translates Sk source<ade in about S 
seco nds. Source code can be saved on disk or cas.sene. 
(Includes ATMONA·l ) 
Order # 7099 disk venion 

cartridge version Order # 7999 

ATAS 
Same as ATMAS but wi thout 
Cassette-based . 
Order # 7098 32k RAM 
Order # 7998 48k RAM 

ATEXT·1 
Th is wordprocessor is an excellent buy for your 
money . It features screen oriented edi ting, scrolling , 
string search (even nested), left and righ t margin 
just ification . Over 30 commands. Text can be saved 
on disk or cassene. 
Order # 7210 cassette version 
Order # 7216 disk version 
Order # 7217 cartridge version 

GUNFIGHT 
This game (Bk machine·language) needs two joysticks. 
Animation and sound . Two cowboys fight against 
each other. Comes on a bootable cassette . 
Order # 7207 

lm!ml!ml'm 
FORTH from Elcomp Publishing, Inc. is an extended 
Fig-Forth-version , Ed ito r and 1/0 package included . 
Utility package includes decompiler, sector copy ,Hex· 
dump !ASCII), ATARI Filehandling, 101al graphic 
and sound, joyst ick program and player missile. 
Ext remely powerful ! 
Order # 7055 disk 
Floating poin t package with tr igonometric funct ions 
(0 - 90°). 
Order # 7230 disk 
Learn-FORTH from Elcomp Publ ishing, Inc. 
A subset of Fig-Forth for t he beginner . 
(32k RAM ) or on cassette (16k RAM ). 
Order #7053 --

Ne abo stoc: ., me ooaras wt'llch ere 
.J~d 1n the l>OO\ ·The Custom 
,),pple " (t;.are rosl 
6522 1/ 0 Board No. 605 
EPROM Burn.r No. 607 
BK EPROMI AAM Board 

No. 609 

ELCOMP PUBLISHING, INC 
53 Redrock Lane 

Pomona, CA 91766 
Phone: (714) 623 8314 

for 
ATARI 
VIC·20 

OSI 
SINCLAIR 

TIMEX 

Th is consuuction art icle comes with p rin ted circuit 
board and software . You can use the EPSON printer 
without the ATARI printer interface . (Works with 
gameports 3 and 4). 
Order#7211 

RS·232 Interface for your ATARI 400/800 
Software with connector and construction article . 
Order# 7291 S19.95 

EPROM BURNER for ATAR I 400/800 
Works w ith gameports. No addit ional power supply 
needed . Comes compl. assembled wit h software 
(27 16, 2732, 2532) . 
Order # 7042 
EPROM BURNER for ATARI 400/800 KIT 
Printed ci rcuit board incl. Software and 
construction article . 
Order #7292 

EPROM BOARD (CARTRIDGE) 
Holds two 4k EPROMs 12532). EPROMs not included. 
Order # 7043 S29.95 

EPROM BOARD KIT 
Same as above but bare board only with description . 
Order # 7224 114.95 

NEW - for your ATARI 400/800 
Astrology and Biorhythm lor ATAR I kass. or disk) . 
Ordtr·No. 7223 
Birth control with 1110 ATARI (Knous Ogino) 
Order-No. 7222 cass. o r disk 529.95 
Books + Software for VIC·20 (requires 3KRAM Exp.) 
No. 4870 Wordprocessor for VIC·20. 8KAAM 5 19.95 
No. 4883 Mailing Lisi fo r V IC·20. 16K RAM 514.95 
No. 176 Tricks for VI Cs (book. 115 pages) S 9.95 
INPUT/OUTPUT Programming 
with your VIC, No. 4886 S9.95 
Mlnlunmbler for VIC·20 
No. 4896 519.95 

Runfill for VIC, No. 4894 
TIC TAC VIC, No. 4880 
GAMPEPACK I (3 G1mesl 

59.95 
59.95 
59.95 

No. 4881 S 14.95 
Oo 91 Joystick Ins.tr. No.4885 &9.95 
Progr. in 6502 Mochino Language on your PET+CBM 
2 complete Edi tor/Assemblers (Source code 3 hex· 
dump + descript ion plus a powerful machine language 
moni ior (Hexdump1. Order·No. 166 S 19.95 
Universal Experimenter Board for the VI C·20 
(Sa\'e money with this grea t board). This board plugs 
right in to the expansion slot of the VIC·20. 
Order =' 4844 S18.95 
Software for SINCLAIR ZX·81 and TIMEX 1000 
#2399 Machine Language Monitor S9.95 
#2398 Mailing List S19.95 
Programming in BASIC and machine language with 
the ZX·Bl (82) or TIMEX 1000. 
Order·No. 174 (book) S 9.95 

BOO KS FOR OSI 
No. 157 1. Book of Ohio 
No. 158 2. Book of Ohio 
No. 159 3. Book of Ohio 
No. 160 4. Book of Ohio 
No. 161 5. Book of Ohio 

S7 .95 
S7 .95 
S7 .95 
S7 .95 
S7 .95 

:; 1 I BK Microsolt BASIC Ref. Man. 
:; 152 Expansion Handbook for 6502 and 6802 
= 153 Microcomputer Appl. Notes 

Complex Sound Genera tion 
New revised appl ica tions manual for the 
Instruments SN 764 77 Complex Sound 
Order # 154 

Small Business Programs Order :: 156 
Complete listings fo r the busi ness user . Inventory, 
Invoice Writing , Mailing List and much more . Intro· 
duct ion to Business Appl ica t ions . S14.90 



PartV 

Commodore 64 Video­
A Guided Tour 

Jim Butterfield. Associate Editor 

This is the fifth installment of n seven-pnrt series 
exploring the phe110111enal 64 video chip nnd how to 
hnrness its power for your own progra111s. For practice, 
here's a step-by-step illustration of how to build n moon 
lander game. 

The story so far: we' re touring the 6566 chip, which 
gives the Commodore 64 its video. We have noted 
that the chip goes to memory for its video infor­
mation, but can only reach 16K; the computer 
controls which 16K bank via control lines in 56576 
(hex DDOO). We looked through the video control 
words at 53248 to 53286 (hex DOOO to 0026), and 
then discussed video memory planning. 

First, The Craft 
Here's a short program to demonstrate some of 
the features of the 64's video chi p. We'll write a 
small lunar lander program. 

First, let's draw the sprites for the rocket: 

100 DATA 0,24,0,0,60,0,0,l98,0,l,131,0,l,131,0,3,1, 
128,3, 1, 128,3,1, 128 

110 DAT A 3,1,128,3,1, 128,3,1,128,3,1,128,l,131,0,l, 
131,0,1,131,0 

120 DATA 0,102,0,0,126,0,0,0,0,0,0,0,0,0,0,0,0,0 

A fairly crude craft - you can improve it if 
you like . We have drawn the sprite into 63 by tes 
of memory; one more and we can continue to the 
next sprite. 

130 D AT A 0 :REM gap between sprites 

Then The Flame 
Now we're going to draw the rocket flame as a 
separate sprite. Why? Because later, when we 
look for collisions, we don' t care what the flame 
hits, just what the rocket hits. There's another 
reason: w hen we're not thrusting, we can simply 
turn this sprite off, and the flame disappears. 

140 DAT A 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
o,o,o,o,o,o,o,o,o,o,o 

150 DATA o,o,o,o,o,o,o,o,o,o,o,o,o,o,o,o,o,o,o,66,o,o, 
36,0,0,24,0,0,24,0 

Mostly zeros. The flame is on ly a t the bottom of 
the sprite. OK, we're ready to go. Let's clear the 
screen and print instructions: 
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160 PRINT CHR$(147) 
170 PRINT "LUNAR LANDER JIM BUTIERFIELD" 
180 PRINT 
190 PRINT "PRESS 'SP ACE' FOR MAIN THRUST" 
200 PRINT "PRESS 'Fl' FOR LEFT THRUST" 
210 PRINT "PRESS 'F7' FOR RIGHT THRUST" 
220 PRINT 
230 PRINT "WATCH OUT FOR THE MINES." 
240 PRINT 
250 PRINT "LAND GENTLY OR YOU'LL BOUNCE!" 

While the user is reading the instructions, we 
can read in the sprites and pu t them into slots 13 
and 14. We can also set our sprite "position" ad­
dresses as variables, and identify sprites 0 and 1 
as using pictures 13 and 14. 

260 REM SET UP 
270 FOR J = 0 TO 126:READ X:POKE 832 + J,X:NEXT J 
280 XO= 53248: YO= 53249:CO = 53279 
290 Xl =53250:Yl = 53251:E=53269 
300 POKE 2040,13:POKE 2041,14 

We'll make the rocket exhaust go "behind" 
the main screen. This way, as we land, the exhaust 
will go behind the background. We'll also give it 
color to distinguish it from the rocket ship itself 
(you can pick your own). 

310 POKE 53275,2 
320 POKE 53288,3 : REM THRUST COLOR 
330 PRINT "READY TO START"; 
340 X$ = " Y":INPUT X$ 

Variable Eis used to enable the spri tes. When 
we're ready, we'll turn them on; for now they can 
stay off. 

350 POKE E,O 
360 IF X$< >"Y" AND X$< >"YES" THEN END 

We're ready to fly. Let's put the sprite high 
on the left part of the screen. Then we'll draw a 
screen with "mines" for the player to avoid. 

370 V=lOO:H=lOO:VO=O:HO=O 
380 POKE 54296,15:POKE 54278,240 
390 REM DRAW SCREEN 
400 PRINTCHR$(147) 
410FORJ=1TO18:PRINT:NEXT J 
420FORJ= l T04:FORK=l T030 
430 C$ ="":IF RND(l) < .1 and (K <20 OR K >25) THEN 

C$="#" 
440 PRINT C$;:NEXT K:PRINT:NEXT J 
450FORJ=1 TO 30:PRINT" = ";:NEXT J 



COMPLETE INTEGRATED 
DOUBLE ENTRY 
ACCOUNTING SOFTWARE 
FOR COIVllVIODORE 64 

OHIO SCIENTIFIC 
MORRO\N DESIGNS 

JONES APPAREL SHOPPE 
OIGBURSEM ENTB 
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JOURNAL PROGRAM 
RECEIPTS JOURNAL 
DISBURSEMENTS JOURNAL !CHECK WRITER! 
GENERAL JOURNAL 
THREE JOURNAL REPORTS 

[WITH SUBTOTALS BY ACCOUNT NO.I 
JOURNAL TO LEDGER POSTING 

Note: Floppy Disk & Pr inter Required 

D C64 OOS65U 0 MORROW 
ENCLOSE CHECK or MONEY ORDER 
0 $179.00 SOFTWARE and MANUAL 
0 $15.00 MANUAL WITH SAMPLE 
P• Add 
6% 
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548 N. DERR DR., LEWISBURG. PA . 17837 

JONES ~PPAREL SHOPPE 
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LEDGER PROGRAM 
CHART OF ACCOUNTS !USER NUMBERED! 
FINANCIAL REPORTS !FULL OR BY DEPT.I 

TRIAL BALANCE 
BALANCE SHEET 
INCOME REPORT 
PURCHASE REPORT 
EXPENSE REPORT 
PROFIT/ LOSS STATEMENT 
AUDIT TRAIL & POSTING REPORT 

ATTENTION: OS65U & MORROW USERS ALSO AVAI LABLC 
A/ P. IJR. PAYROLL. & INVENTORY 

!HARD DIS~ RECOMMENDED FOR INY. 1 

FULLY INTEGRATED WITH llDGER 
COMPLETE SYSTEM S499. oo 

BROADT COMPUTERS 
SOFTWARE 

548 N. DERR OR., LEWISBURG. PA. 11831 
171 71 ~H · 0638 
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0011 

0012 

0013 
-

0014 

0016 

0018 

0019 

001A 

0020 

0021 

0022 

0023 

0024 

0025 

0026 

Table 1: 

x 

VMIJ 

IRQ 

6566 Video Chip 
C64 Control and Miscellaneous Registers 

Y-Scroll I Extended I Bit l DisP.lay I Row 
Si:!~~ Map I Enable Select A 

I I 

Raster Register 

Light Pen Input 

x Reset 

Screen 

I VM12 1 VMll I 

I Interrupt 
-sense-

Interrupt 
Enable-

x 

x 

x 

x 

x 

x 

x 

Multi 
Color 

VMIO 

I 

Col 
Select 

X-ScroU 

Character 
Base 

CBJJ 1 CB12 1 CBll 

LP SSC SBC 
I I 
I 

Sf.rile 
Light Co lision 
Pen I with 

Sprile 1 Back 

Color Registers 

Exterior 
I 

I 
Background #0 

I 
Background #1 

I 
Background #2 

I 
Background #3 

Sprite 
I Multicolor #0 

Sprite 
I Multicolor #1 

I 
I 

I 

x 
y 

x 

RST 

-

Raster 

53266 

53267 

53268 

53270 

53272 

53273 

53274 

53280 

53281 

53282 

53283 

53284 

53285 

53286 

Sprite 
0 

l 
0000 

0001 

Table 2: 
6566 Video Chip 

C64 Sprite Registers 

Sprite Sprite Sprite 
7 0 7 

l l l 
OOOE~· · X 4 53248 53262 

Position 
OOOF Y 53249 53263 

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

0021 DOZE ~I _____ x ____ ~ ____ c_o_lo_r ___ __.l 53287 53294 

~~~?'\")~~ 
7 6 5 4 3 2 1 0 

~ • * * ~ * *· • 
153264 0010 X-Position High 

0015 Sprite Enable 153269 

0017 Y-Expand 153271 

DOlB Background Priority 53275 

DOlC Multicolor 53276 

X-Expand 53277 

Interrupt: Sprite Collision 53278 

Interrupt: Background Collision 53279 



WHAT! 
NO SOFTWARE FOR 
YOUR 64 COMPUTER 

175 PLUS 
SOFTWARE PROGRAMS 

$ 7 9 e 9 5UPS PRE PAID 

80% Covers First Grade thru High School 

20% Balance are Utilities e.g . 
• Biorhythms • Hangman • Etc . 

COMPUTER STRATEGIES, INC. 
33 Murray Hill Dr. • Spring Valley, N.Y. 10977 

(914) 425-2800 

COMMODORE64:: 
•HARDWARE• 

FROM COMMODORE 
COMMODORE 64 COMPUTER CALL 

FROM QUALITY COMPUTER 
TEN KEY PAD $69.95 
O thru 9 keys, plus?,/, •• +, - . .. and ENTER keys. Easy installat ion. 

AUDIO/VIDEO CABLE $9.95 
Hook your monitor & stereo up to your 64. Instructions included on 

how to run external sound into the sound chip for processing. 

Special program, delivery (UPS, UPS AIR), and extended one 
yea r warranty tree with compu ter purchase. 

•SOFTWARE• 
ADD $i.OO FOR DISK VERSIONS 

SPRITE SHAPERTM $i4.95 
See the Sprite take form as you design il Use several diflerenl 
shapes In a program. Choose color. size and more. Forms the 

Data & Poke Statements for you. Use up to 3 colors per Sprite. 

SOUND SHAPERTM 
REGULAR VERSION $9.95 

Try different sett ings of ADSR, waveforms, and fil ters for one 
voice by simply pressing fu nction-keys. 

DELUXE VERSION $14.95 
Same as above except different settings can be made for each 

of the three voices. Interaction between the voices can be 
selected using sync and ring modulat ion. 

QUALITY COMPUTER 
80 1 S. VICTORIA SUITE 105 

VENTURA, CA 93003 
(805) 656-1330 

MASTERCARD • VISA 
Send 25¢ for our VIC or 64 Catalog • Dea ler Inquiries Invited 

A10vt 50nWARE ALSO AVAILAILE FOR THE COMMODOllE C1U/40 

PLAYFUL MADE USEFUL 
Stop playing games and start programming your 

Commodore® with PC-DocuMate™, the keyboard 
template designed with the new programmer in 
mind. PC-DocuMate1

M surrounds the keyboard 
with logically formatted, comprehensive reference 
data. The essential information you need is at your 
fingertips. Programming your VIC-20® or Commo­
dore 64® has never been easier. Order your PC­
DocuMate™ today for only $12.95! 

BASIC statements and 
options are documented 

FEATURES 
• Control keys defined 
• BASIC language reference 

(Commands/Statements/ 
Functions) 

• Music programming guide 
• Screen memory map 
• Color graphics reference 
• VIC-20® and CBM-64® 

versions 

Complete reference for 
MUSIC programming 

Color and character 
SCREEN map defined 

PC-DOCUMATE TM IS ONLY 512.95 (inck.tdesShlppingl 

Please send personal check, money order, or credit card 
information. Specify VIC-20® or Commodore-64® version. 
Foreign orders add $5.00 (except Canada). No COD's please. 
Telephone orders: Call 919/787-7703. NC residen1sadd 4%sales 1ax. 

No-Risk, Moneyback Offer: If you are not completely 
satisfied, return your PC-DocuMate™ to us (undamaged) within 
1 O days for a full refund. CEJ [ffiJ 



Keyboard Checks 
Let's place the sprite, and start the main play by 
checking the keyboard. We check for two different 
things: a new key (K$), or an old key still being 
held down (K): 

460 POKE XO,H:POKE YO,V:POKE Xl,H:POKE Yl,V 
470 K = PEEK(203):GET K$ 
480 REM MAIN FLIGHT LOOP - TEST KEYS 
490 ff K$ = "" GOTO 550 
500 KO= ASC(K$):Vl = .l:Hl =O 

Let's check for the space bar. If it's on, we 
want to energize the rocket, and the rocket flame. 
Our vertical thrust will be upwards (-.5), and we'll 
note that we want to enable the flame video with 
a note that EO = 3. We'll spot lateral thrust as keys 
Fl and F7, and set value HI accordingly. 

510 EO=l:IF K0=32 THEN Vl =-.5:E0=3 
520 IF KO= 133 THEN HI= -.2 
530 IF K0=136 THEN HI= .2 
540 GOTO 560 
550 IF K=64 THEN Vl=.l:Hl=O:EO=l 

Here's where we turn on our sprites - either 
rocket only (EO= 1) or both rocket and flame 
(EO = 3). As long as we're turning rockets on and 
off, we might as well add sound effects, too: 

560 IF PEEK(E) = EO GOTO 600 
570 REM THRUST SOUND 
580 POKE E,EO:IF EO = 1 THEN POKE 54276,0: 

GOT0600 
590 POKE 54273,8:POKE 54276, 129 
600 IF Hl = H9 GOTO 630 
610 H9 = Hl:K = SGN(ABS(H9))*129:POKE 54273,99: 

POKE 54276,K 

Gravity, thrust, or lateral thrust - they all 
involve acceleration. We add acceleration to our 
speed to get new speed; then we add speed to 
position to get new position. 

620 REM LET'S MOVE IT! 
630 VO=VO+Vl:HO=HO+Hl 

To prevent the player going off screen, we'll 
invent a "field.force" around the screen boundary. 
If you hit it, you'll bounce; that is, your speed will 
flip to the opposite direction. We'll fudge a bit. 
The "high bit" of the X position is tricky to set in 
BASIC; there's often a flicker dming the moment 
that we set the low and high values. So let's limit 
the player's travel to the left-hand three quarters 
of the screen and avoid the problem. 

640 REM FIELD FORCE BOUNDARIES 
650 IF v <so THEN VO= ABS(VO) 
660 IF H<20 THEN HO=ABS(HO) 
670 IF H>240THEN HO=-ABS(HO) 
680 V=V+ VO:H=H +HO 

We move the craft simply by changing its 
coordinates. Then we check the collision register 
to see if we've hit anything. 

There's a problem here. Jt seems that collision 
is noted when the screen is drawn, not when you 
set the coordinates. BASIC isn't -super fast, but it 
could be fast enough to miss that collision. If you 
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watch the program closely, you will see that the 
rocket sometimes "bounces" after it goes below 
ground level. 

There's an additional contributing factor. 
BASIC, being slow, may need to move the rocket 
several pixels in distance at a time. So, rather than 
just touching the ground and stopping, the rocket 
may leap from just above the ground to well into 
it, if it's going quite fast . 

690 REM MOVE CRAFT, CHECK COLLISION 
700 POKE XO,H:POKE YO, V:POKE Xl,H:POKE Yl,V 
710 C = PEEK(CO):IF(C AND 1) = 0 GOTO 470 

Collision says we've hit something. We can 
look at our height (Y position) to see if it' s the 
ground. If not, it must be a mine. 

720 IF V>218 GOTO 780 
730 IF V + V0<218 GOTO 470 

We could do a sensational explosion here, 
but we'd need to define more sprites, or modify 
the ones we've got. Try your hand at it if you like . 
For the moment, hitting a mine will cause the 
rocket to disappear. 

740 REM WE SEEM TO HA VE HIT A MINE 
750 PRINT CHR$(19);"CRASHED!":POKE E,O 
760 GOTO 820 

Bounce And Overshoot 
1 arbitrarily decided to make the craft bounce 
if it hits too fast. If you'd rather crash , go 
ahead. See the previous note. 

770 REM HIT THE DECK ... TOO FAST? 
780 IF VO>l OR VO<O THEN VO=-ABS(VO):GOTO 470 
790 PRINT CHR$(19);"LANDED!":POKE E,1 

Because we may "overshoot" the ground 
and dig a little hole, we' ll reset the vertical position 
of a successfully landed rocket to look neat. Then 
we wind up the game, or play another one. 

800 POKE Y0,219 
810 REM ALL DONE - SHUT DOWN 
820 POKE 54276,0:POKE 54296,0 
830 PRINT "WANT TO TRY AGAIN"; 
840 GOTO 340 

There are many features you can add - such as a 
fuel supply. 

We could have done a pretty background in 
high resolution graphics, but this would make it 
difficult to add features (if you wish) like meter 
readouts. In fact, I've used very dull graphics, but 
you may consider that a challenge. 

That's it. We've done a simple sprite exercise. 
It's really not hard, even in BASIC. In machine 
language, it's almost too easy; you'll find that you 
need to slow your program down, or everything 
will happen too fast. 

The graphics capability is there, and it's not 
hard to use. A little experimentation and practice, 
and you too can animate a picture that's worth a 
thousand words. 

Copyright © 1982 fi111 Butterfield 



DADs &GRADS 
~_....-::::::::~, SPECIAlS 

Price Quotes, Order Inquires, 
Information & CA Residents 

(714) 824-5555 

TOLL FREE ORDERS ONLY 
(800) 652-8391 

PACKAGE DEALS! 
No. 1 400/ 800 PRINTER SPECIAL 

NEC 8023-AC Printer 
Microbits MPP 1100 Printer 
Interface with Cable 

$539.95 
Sorry, No Substitut ion On Package Dea ls. 

INTEC RAM BOARDS 
Lifetime Warranty 
16K 800 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S 49.95 
32K 400/ 800 . . . . . . . . . . . . . . . . . . . . . . . . . . S 59.95 
48K 400 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S 84.95 
64K 400 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $109.95 

ATARI 
800 48K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S489.95 
1200 64K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S649.95 

MONITORS 
Amdek Color I . . . . . . . . . . . . . . . . . . . . . . . . . . . S299.95 
NEC 12 " Hi-Res Green . . . . . . . . . . . . . . . . . . . . S164.95 
Cable 800/ 1200 to monitor . . . . . . . . . . . . . . . . . s 29.95 

DUST COVERS 
800 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S9.95 
810 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S5.95 
NEC 8023, C. ITOH, Epson MX/ FX . . . . . . . . . . . . . S9.95 

No. 2 400 Upgrade Package 
lnhome B Keyboard 
lntec 48K RAM 

$164.95 
Sorry. No Substitutions On Package Deals. 

PRINTERS 
Epson FX80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . $549.95 
NEC 8023-AC . . . .. .. .. .. . .. .. . .. .. .. . .. . $459.95 
C.ITOH 8510 P . . . . . . . . . .. . . . . . . . . . . . . . . . $399.95 
Okidata 92 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $529.95 
Gemini 1 O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $329.95 

MODEMS 
Microbits M.P.P. 1000 Includes Terminal Software $169.95 
Hayes Smart 300 Baud . . . . . . . . . . . . . . . . . . . . $199.95 

BLANK MEDIA 
Elephant Disks 5%" . . . . . . . . . . . . . . . . . . . . S21.95/10 
Maxel l Disks 5%" .. .. .. .. .. .. .. .. . . .. . $25.95/10 

PRINTER RIBBONS 
NEC 8023, C. ITOH 8510 . . . . . . . . . . . S12.95 3/29.95 
Epson MX/ FX . . . . . . . . . . . . . . . . . . . . $9.95 3/24.95 

MICRO MERCHANT • 290 North 10th Street, P.O. Box 1516, Colton, CA 92324 
CA Residents add 6% Sales Tax. Credit Card orders add 3%. 
UPS Shipping: 3% Hardware, S3 for Software. Shipping Minimum $3.00. 
APO/ FPO add 5% Shipping, Minimum S5.00. 
International orders add 10% Shipping, Minimum $10.00. Sorry, No C.O.D. Orders. 



Easy VIC Machine 
Language Saves 

Poul Chris ensen 

The VIC and other Commodore machines allow you to 
place machine language routines next to your BASIC 
program . Once you know how, the method is simple 
and makes your program shorter and easier to load. 
This method is demonstrated with a simple example 
and a step-by-step description . 

When you write in BASIC on your VIC, you will 
sometimes find that the resulting program isn't 
fast enough . With imagination and rewriting you 
can often make it faster, but sooner or later you 
may reach the point when onJy machine language 
will help . 

Where do you place the machine code, and 
how do you load it in with its BASIC program as 
a single entity? 

Placing And Loading 
The most common method is to choose some un­
used area such as the tape buffers or the memory 
below the screen image. Of course, you cannot 
put your coding there direc;tly, so you must write 
your machine code in DATA statements and in­
clude a routine to read your data and POKE the 
values in place during the program RUN. 

If your only problem is speed, this method 
may work fine. It takes a little longer to load the 
program, and it takes time to POKE the machine 
code into the computer, but the main part of your 
program will run fa ster. But what if you also have 
memory constraints? You have extra DATA state­
ments and ex tra code, so you are using up even 
more memory than before . 

Fortunately, there is an easier and better way. 
If you look in memory locations 45 and 46, 

you will find the " start of data" register. This is 
also the "end of the BASIC program" address. 
It's the address right after the las t BASIC state­
ment. (You can get the decimal number of the 
address in RAM where your program ends by: 
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?PEEK(45) + PEEK(46)*256.) When you save your 
program on tape or disk, this "register" determines 
how much you nre saving and, therefore, how much 
you wi!J load when you read your program in 
again. 

Tricking The VIC 
We can ma.ke VIC believe that the program extends 
past the last BASIC statemenl, and w e can use 
the extra space for a machine program . Although 
we still have the problem of getting the machine 
language there in the first place, once it is there it 
will be saved with the program, so it becomes a 
permanent part of the program. If we add, delete, 
and change lines, we will change the length of 
the BASIC program, but our machine code will stay 
right where it belongs, next to the last statement . 

A Practice Program 
Let's put the theory into practice. This program 
has no serious purpose, but it serves well as a 
demonstration. The program simply shows three 
eight-letter words on the screen and , every three 
seconds, moves the words around . You' ll see 
why we want to use machine language, and how 
we go about it. 

10 PRINT" {CLEAR } { 06 DOWN }"; TAB ( 7); "ROTATI 
ON" 

20 PRINT TAB(7) ;"CONFUSES" 
30 PRINT TAB(7) ;"THE MIND" 
40 PRINT"{WHT}";TAB(7) ;"XXXXXXXX{BLK}" 
SO TI$="000000" 
60 IF TI$<>"000003" THEN 60 
70 GOSUB 100 
80 GOTO SO 
100 FOR I=B TO 1 STEP -1 
110 POKE 7818+66 +I,PEEK(7818+I) 
120 POKE 7818+I,PEEK(7818+22+I) 
130 POKE 7818+22 + I,PEEK(7818+44+I) 
140 POKE 7818+44 +I,PEEK(7818+66+I) 
lSO NEXT 
160 RETURN 
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When you run the program, you see the 
characters move. Let's speed up the program by 
programming the subroutine in machine language: 

Hex Decimal 

LOX #B A2 OB I62 B 
LOA 7B1B,X BO BA IE IB9 13B 30 
STA 7BB4,X 90 cc lE I57 204 30 
LOA 7840,X BO AO IE IB9 I60 30 
STA 7BIB,X 90 BA IE I57 13B 30 
LOA 7862,X BO 86 IE 1B9 ·I82 30 
STA 7B40,X 90 AO IE 157 I60 30 
LOA 7BB4,X BO cc IE IB9 204 30 
STA 7862,X 90 86 IE I57 I82 30 
DEX CA 202 
BNE *-25 10 ES I6 229 
RTS 60 96 

We will first see where the program ends, so 
we PRINT PEEK(45) and PRl T PEEK(46); we 
should have 44 and 17, which means that the pro­
gram ends at 17 x 256+44 or address 4396 (or hex 
address 112C). We will add 30 characters to the 
program, so we POKE 45, 74. 

We now have 30 bytes available for the pro­
gram, so we could s tart POKEing: POKE 4396, 162; 
POKE 4397,8, etc. 

This is not a very easy method, so let' add 
som lines to the program to read and POKE. But 
w hen we add lines, we change the loca tion, so 
we must recompute the address. 

l OC=PEEK(46)*256+PEEK(45)-30 
2 FOR I=O TO 29 
4 INPUT Q% 
6 POKE OC+I , Q% 
8 NEXT 
9 STOP 

ow we run the program, and input the 30 
bytes as they are prompted. This little routine is 
good enough for our purpose, since we want to 
write only a small program. If you make an error, 
just start over. But if you have longer programs, 
yo u will probably want to add embellishments to 
your program so you can verify and correct your 

input. · h "b k · 9 " When the program stops wit a rea m , 
your program is in a nd , yo u hope, cor.rect (othe.r­
wise, you would run the program agam). Now 1s 
the time to delete all superfluous sta tements . We 
must leave line 1, but delete lines 2, 4, 6, 8, 9, and 
line 100 and on. Finally, change line 70 to: 

70 SYS QC 

Instant Changes 
Now run the program, and you will see the differ­
ence in speed; the screen changes instantaneously. 

Stop the progra m and PRINT OC; you should 
ge t 4284, so your program ends a t 4314. Not only 
did we make the program faster, but we also saved 
82 bytes . 
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You can now save the program, and when 
you load it aga in you will see that everything, 
machine language subroutine included, is s till 
intact. 

You can, of course, use the sa me method to 
place constants at the end of your program. That's 
useful if you want to write a melody or generate 
your own character set. 

Two Hints 
When you expand the program, b sure to allocate 
enough space - a few extra byt sa t the end won't 
hurt you, and they'll make it much easier for you 
to change the machine language without having 
to make more changes in your program. In this 
example, I would normally expand the program 
by a t leas t 40 bytes . 

Make sure your program is re/ocntnble. That 
means that you should make the program less 
than 128 bytes long and use branch commands 
only, not jumps. 

If you have more than one machine language 
routine, you should create a branch table at the 
start of it and call your routines by SYS OC; SYS 
OC+ 2; SYSOC+ 4; e tc. This also makes it easier 
to cha nge your code. 

It is easier to place your input routine at the 
end of your program and use a command like 
RUN900 to call it. That way you won't inadver­
tently end up in your input routine w hen you tes t 
your program, and you can leave the routine until 
the progra m is correct. Be sure to place a STOP 
between your program and the input routine. 

Finally, le t's recapitula te the steps. 

1. Write your machine code, and determine 
how much expansion you need. 
2. Print the contents of memory location 45. 
3. Add the length of your routine (plus a little 
bit ex tra) to the contents of 45, and POKE 
this value into 45, provided the sum is less 
than 256. 
4. If the sum is 256 or more, subtract 256 from 
the sum and POKE it into 45; read 46 and 
POKE a new value (1 higher) into 46 . 
5. Write a n input routine a t the end of yo ur 
program. Make sure you precede the input 
routine by a STOP command, and that the 
first ins truction computes the loca tion of you r 
expan ion area. Also, compute the loca tion 
of the expa nsion area in your main program. 
6. Input and veri fy your code. 
7. Change your program to call machine code, 
tes t the program, and change the machine 
code if necessa ry. 
8. Dele te yo ur input routine and all unneces­
sa ry instructions. 
9. Save your program on tape or disk . © 



VIC·64 
Call for our package price on the VIC-64 System 

VIC·20 
VIC 1530 Datasette .. . ... . 60.00 VIC 1212 Programmers 
VIC t 541 Disk Drive ... . . . ... Call Aid Cart ............ . ....... 45.00 
VIC t 525 VIC Graphic VIC 1213 VICMON Machine 
Prin ter ..... . .. .. . . ........ 324 .00 Language M onitor .......... 45.0 0 
VIC 1111 16K Expa nder ... 94.00 VL 102 lntrodution 
VIC 1011 RS232 Terminal To Basic .... . ...... ........ 21.00 
Interlace ................ . ... 43.00 VIC t 600 VIC Modem ..... 92.00 
VIC 1211 Super Expander ... 53.00 Kids & The VIC ... 17.95 

JOYSTICKS 
S1arf1ghte1 .................. t 2.95 Slik Stik ... .. ................. 9.95 

Software for VIC 20 
We carry a complete line of Hardware and Software for the 

VIC-20, VIC-64 and ATARI. Call fo r our free catalog. 
VIC-20 Cloud Burst·C ... . .... 28.95 

Avenger . . ..... ....•..... . .. 23.95 
Super Slol ... . ......... . . . . . 23.95 
Super Alien ........ 23.95 
Jupiter Lander ........ .. . . .. 23.95 
Midnight Drive ..... 23.95 
Radar Rat Race ............. 23.95 
Raid on Fort Knox ...... .... 23.95 
Sargon II ................... 28.95 
Super Smash .... . ...... 23.95 
Cosmic Cruncher .... .... 23.95 
Gorl ... 28.95 
Omega Race . . . . 28.95 
Money Wars ....... . ..... 23.95 
Menagerie . . . . . 23.95 
Cosmic Jailbreak . . . 23.95 
Clowns....... . .. ... . .... 23.95 
Sea Woll ............ .. ..... 23.95 
Adventureland ........... . . 28.95 
Pirate Cove . . . . . . ... ..... 28.95 
Mission Impossible . . ..... . 28.95 
The Count . . . . . . . . 28.95 
Vodoo Castle .. 28.95 
The Sky Is Fa lling .......... 23.95 
Bog Speed Math . . . . . . 23.95 
Home Babysitter ........... 23.95 
Visible Solar System ........ 23.95 
Personal Finance . . ... . ..... 26.95 
Tooth Invaders . ..... . ....... 23.95 
Star Post. . .. . 23.95 

UMI 
Side rs of Mars-C ........... 34.95 
Meteor Run-C .. . ........... 34.95 
Amok·T ........ . ..... . .... t8.95 
Alien Bli lz-T ............... t 8.95 
Sky Math·T ................. t 2.95 
Space 01v1s1on-T ..•.•..... _. 12.95 
Super Hangman·T ... ...... t 5.95 
Ailen·T .......... .. .......... t8.95 
3·D Maze-T . . .... t 2.95 
Kosmic Kamikaze· T ...... .. . 18.95 
Sub Chase·T ... . ..... . ...... t 8.95 
Amok-C ... . ................. 28.95 
Alien Bli tz. . . ........ 28.95 

. .. . 34 .95 

Satellites & Me leorltes·C .•. 34 .95 
Ou tworld·C . ....... . . ..... 34 .95 
Video Ve rmin-C ........... 34.95 
Sklbbereen·C .............. 28.95 
Grand Master·C ........... 28.95 

TRON IX 
Galactic Blitz-T .... . 
Swarm-T ......... . 
Sidewinder. 

HES 
VIC Trek·T 

.. . 18.95 
. 20.95 

... 20.95 

14.95 
Simon·T 12.95 
Fuel Pirate s·T. 12.95 
Concentration·T . . .... . 12.95 
Torg·T.. ... . .. . . . .... t4 .95 
Raid on lslam·T .... . .... 16.95 
HES Games·T ............. 16.95 
VIC Forth·C ................ 45.95 
Hesmon-C ... . ..... 28.95 
Turtle Graphics-C ........... 28.95 
Heswriter-C .. .. ..... ...... .. 28.95 
Aggressor-C .. .. ............ 28.95 
Synlhesound-C .......... .. 48.95 
Shamus·C.......... . . . 28.95 
Proleclor-C ................ 32.95 
Robot Panic-C .... ........ 28.95 
Grid Runner-C .. .. . .. .... ... 28.95 

MISCELLANEOUS 
Martian Raide r·O .. . 15.95 
Shark Trap-D . . ....... . .... . 15.95 
Mu lti-Sound 
Synthesizer·D ... ...... . ... 15.95 
Resuce at Rigel·T .......... 21.95 
Ricoche1· T .. . ............. 15.95 
Sword of Fa rgo~T ........ . . 21.95 
Monster Maze·C ............ 28.95 
Demon Attack-C ............ 28.95 
River Rescue-C ........... .. 29.95 
VIC Music Composer-C . . ... 29.95 
Crossfire-T . ........ .... ..... 21.95 
Fast Eddy·C . ................ 29.95 
Turmoll·C ......... . . . . 29.95 
Deadly Duck·C .............. 29.95 

~ ~ No Surcharge for Credit Cards 

~ miiiimJ ORDER HOURS 

MASTERCARD/ Mon-Fri 12-9PM (Csn 
VISA sat 12-s PM (csn 

ORDERING INFORMATION 
To order by mail, send money 
order. certified check, or person· 
al check (allow 14 days to clear) 
to COMPUTABILITY. Include 
$2.DO shipping on all sof tware 
orde rs. Include 3% shipping on 
all hardware orders, minimum 
S2.50. Mastercard and Visa 
please include card number and 

expiration date. WI residents 
please add 5% sa les tax. Out· 
side of Cont ine ntal USA, plea se 
add 15% ship ping. minimum 
SS.DO (US Funds o n ly). Prices 
subject to change without notice. 

COMPUTABILITY 
P.O . Box 17662 
Milwaukee, WI 532 17 

"Sensational!" 
"Magnificent!" 
"Unbelievable!'' 

PRACTICALC 
A comparative ---------

newcome r to the software market, PractiCalc has al-
ready elicited an overwhelming response . . With 
PractiCalc, features that were once only associated 
with much larger computers are now available on the 
VIC-20 (wilh 16K Ram) and 64. PractiCalc's simple 
screen format allows easy entry and viewing of data, 
and its numerous mathematical functions allow for 
efficient solutions to the most advanced user problems. 
Easy to operate, PractiCalc offers an affordable alter­
native to large costly home computers . 

• Over 20 Mcrlhematical 
Functions 

• Alpha/Numeric Sorting 

• Saves & Stores Spreadsheet 

• Available in both disc & 
cassette versions 

$39.95 
Order direct by calling 1·800-343·1078 



Tl Structured BASIC 
Steven M Ruhl 

There has been a debate for years abo11t the merits of 
"stmctured pro~ra111111ing." Jn essence, this approach 
stresses certai11 rules and conventions which (according 
to its supporters) result in better, more easily u11derstood 
program listings and more efficient progrmmning in 
general . This discussio11 of structured progrn111111ing, as 
applied to the Tl-99/4A, should let you decide this issue 
for yourself. 

Structured programming can help some program­
mers make fewer errors, and can make complex 
programs easier to modify . Structured program­
ming involves planning and organization so that 
a program flows logically from one step to another . 
Some structured programming enthusiasts even 
outlaw the use of the GOTO statement, since 
GOTO interrupts the straightforward flow of a 
program, and may lead to confusing design . 

Structured programming also makes liberal 
use of REM statements, so someone reading a 
program listing can understand the program's 
logic easily. 

Structured programmers often employ modu­
lar progmmming - breaking a program into a series 
of problems, and solving each separately. Most 
programs, for example, can be broken down into 
four parts: initialization, input, processing, and 
output. Let's look at each of these parts in turn . 
The highest-level module in a program is the most 
genera l, and it controls the modules below it; as 
the program progresses, each succeeding module 
performs more specific tasks . 

We can use a simple example to illustrate 
structured programming. Program 1 asks for 
seven numbers and prints their sum. Program 2 
accomplishes the sa me task, but it does it ac~ 
cording to the rules of structured programming. 
Let's see how it works . 

Initialization 
In the initialization module, the variables to be 
used in the program are defined in ~EM st~te­
ments, and are initialized or dimensioned 1f nec­
essary. The REM statements are indented to dis­
tinguish them from normal program sta tements . 
The blank REM lines separate program modules. 

On some computers, variables must be set to 
zero at the beginning of a program - SUM = 0, for 
example. The TI-99/4A, however, clears all vari-
204 COMPUTE! June 1983 

ables each time a RUN command is entered, so 
we needn't worry about that phase of 
ini tializa ti on . 

If you are using array variables, they may 
need to be DIMed, and the initialization module 
is the place to do it. DIM sta tements, which tell 
the computer how much space to reserve for your 
array, can be executed only once for each array 
variable, and must be executed before any other 
reference is made to the array. 

Since we are adding seven rn.;1mbers, we di­
mension a seven-element array in lines 180 and 
190. When an array is DIMed, the computer sets 
the lower limit of the array subscript to zero. In 
other words, DIM N(7) is really an eight-element 
array composed of the variables N(O), N(l), (2), 
N(3), N(4), N(S), N(6), and N(7). 

The OPTION BASE 1 sta tement in line 180 is 
a feature of TI BASIC that tells the computer to 
make the lower limit of the array subscript one 
rather than zero. So, by using OPTION BASE 1, 
we eliminate the variable (0) from our list and 
end up with a seven-elemen t array. 

Note that in Program 1, the variable was 
not DIMed. In such cases, the TI automatically 
sets the upper limit of the array subscript to 10. 
Program 2 would have worked just as well without 
Jines 180 and 190, but we include them to provide 
the documentation structured programming 
requires . 

Input 
Data can be passed to a program in a number of 
ways, including the INPUT, READ, DATA, and 
RESTORE statements. TI Extended BASIC offers 
a few other input possibili ties: ACCEPT, SIZE, 
ERASE ALL, and VALIDATE. 

In our example, a simple FOR/ EXT loop of 
INPUT statements is used to enter the seven num­
bers to be added . Structured programmers indent 
the lines within a FOR/NEXT loop to indicate 
(visually) what is being accomplished within the 
loop. 

Once the INPUT is completed, control passes 
to the processing module. 

Processing 
Here again , a simple FOR/NEXT loop is used to 
add the values of the seven variables. Program 1 
includes the processing statement in its INPUT 



loop, a perfectly valid way of handling the prob­
lem. The s tructured program separates the input 
and processing functions so that the tasks per­
formed by each can be more easily understood. 

Output 
The output module takes the resu lt of the pro­
cessing module and, in this case, prints it on the 
screen. Output also can be sent to printers, tape, 
or disk. 

Since the purpose of most programs is to 
provide some kind of computed information, or 
output, many programmers begin their program 
design with a definition of how that output w ill 
appear on the screen or the printer. After the form 
of the output has been determined, the input 
module can be tailored to produce the kind of 
information needed. 

In TI BASIC, for example, the colon print 
separator can be helpful in format ting ou tput. 

PRINT "HELLO":"THERE" 

will cause the two words to be printed on separate 
lines: 

HELLO 
THERE 

Multiple colons ca n be used to print blank 
lines between output. For example, 

PRINT "HELLO": :"THERE" 

wou ld insert a line of space be tween the words 
w hen they are printed. The same process ca n be 
used in TI Extended BASIC, but spaces must be 
left between the colons, because Extended BASIC 
interprets a double colon as a multis tatement 
line. 

Easy Modifications 
One main purpose of following the rules of s truc­
tured programming is to achieve clari ty and un­
derstanding. It may take some rewriting to clear 
up any rough spot and make the documentation 
complete. A few months from now, you may want 
to use a modified version of your program to han­
dle another task. 

A clearly documented lis ting can save yo u 
the trouble of relying on yo ur memory when yo u 
begin making changes. A program written in mod­
ules can also allow you to transfer these " sub­
programs" to your new program without much 
modification. 

The rules are ther for you to fo llow if you 
wish. The choice is yours. 

Program 1: 
Demonstration Program 
100 REM 
110 REM 
120 
130 

ADD SEVEN NUMBERS 

FOR I = 1 TO 7 
PRINT "ENTER NUMBER ";I 

140 INPUT N{I) 
150 SUM = SUM + N(I) 
160 NEXT I 
170 PRINT "SUM OF SEVEN NUMBERS ";SUM 

Program 2: 
Structured Demonstration Program 
100 REM 
110 REM 
120 REM 
130 REM 
140 REM 
150 REM 
160 REM 
170 REM 
180 
190 
200 REM 
210 REM 
220 REM 
230 
240 
2 50 
260 
270 REM 
280 REM 
290 REM 
300 
310 
320 
330 REM 
340 REM 
350 REM 
360 
370 END 

INITIALIZATION MODULE 

N{l .. . 7) LIST OF SEVEN NUMBERS 
TO BE INPUT IN LOOP. 

SUM IS THE SUM OF THE SEVEN 
NUMBERS N{l) ... N(7) . 

INDEX IS USEDT01CONTROL LOOPING 

OPTION BASE 1 
DIM N{7) 

INPUT MODULE 

FOR INDEX = 1 TO 7 
PRINT "ENTER NUMBER ";INDEX; 
INPUT N{INDEX ) 

NEXT INDEX 

PROCESSING MODULE 

FOR INDEX = 1 TO 7 
SUM = SUM+N ( INDEX) 

NEXT INDEX 

OUTPUT MODULE 

PRINT "SUM= "; SUM 

PROGRAMMER'S 
REFERENCE 
GUIDE 

© 

FOR THE Tl-99/4A™ 

Contains over 40 programs! An indispensable guid e to 
understanding your TI·99/4A. Everything you need to know 
about: learning BASIC, editing, variables, graphics, music, 
speech. mathematical functions, using files and arrays, 
sortmg, conservtng memory, and much more. Useful for 
everyone from beginners to experienced programmers. 

RESERVE YOUR FIRST EDITION TODAY! 
~----------------------------------------------- - - ---- - ---, 

YES! Send me a copy of Lhe Programmer's Reference Guide for • 
the TI ·99 °4.A. : 
__ $12.95 ( plus $2 s h1pplng/handllng ) check o r money order 

enclosed. 
-- Charge my D VISA C MasterCard D American Express 
Acct. # Exp. 
Prepaid orders only. All orde rs musL incl-u-de-S,.-2_S_fH_. - - --
Name _ _______________ ~ 

Address----------------­

CltylStatelZlp --------------­
COMPUTE! Books• P.O. Box 5406 • Greensbor o. NC 27403 
Please allow 4 -6 weeks for dehvery. 

--------- --- - -- - - - --- - ------------------ - ---- - -----------~ 
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Atari Formats 
Sheldon Leemon 

These programs are a11 excelle11t rle111onstrntio11 of Ata ri's 
deferred edit i11g capabilities. They de //1011strnte 11 11 u111ber 
of features which support neatly for //latted 011tp11t i11 
Atari BASIC. 

By this time, Atari owners probably know how 
easy and convenient Atari's uperb editing fea­
tures are. You can position the cursor anyw here 
on the screen, insert spaces and lines, or delete 
spaces and lines at will. But some people may not 
be familiar with the use of these sa me functions 
when they are to be executed within the course of 
the program itself. 

Deferred Edit 
A number of interes ting effects ca n be achieved if 
yo u remember that a ny ed it function that ca n be 
used in direct mode could also be used in de ferred 
mode, with the aid of the E cape key. When the 
Escape key is pressed and then an edit com mand 
entered, the command is not immediately executed . 
Ins tead, an edit character, usua lly an arrow or 
a wedge, appears on the screen . Like any other 
AT ASCII character, it can be put into a s tring, or 
used in a PRI T sta tem ent. When used in a PRI T 
statement, however, the edi t characte r w ill not 
appea r on the screen. Instead, the edit function 
re presented by the character will be executed. For 
exa mple, when you press Escape and then the 
Control and Clea r keys, a crooked arrow(~) ap­
pears. Whenever that symbol appea rs in a PRI T 
s tatement (e.g ., 10 PRINT " " Where did they 
go?"), it clears the screen . 

This fea ture gives us an easy means of fo r­
matting output. Program 1 shows how thi ap­
proach may be app lied. The example involve the 
creation of a table containing three columns. In 
the first column, there is a number from 0 to 15 
(X), that number divided by 32 (X/32), and the sin 
of the quantity Pi times the number divided by 8 
(SIN(PI*X/8)). egative numbe rs are accommo­
d ated , and trailing zeros inserted to produce a 
uniform appearance. (This all builds on an earli ~r 
COMPUTE! articl e, "Formatted Output For Atan 
BASIC," March 1981.) 

The Quick Way 
Program 1 takes a direct approach to solving t~i s 
problem. Beca use this prog ram uses man y edit 
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cha racters, REMarks remind you of the seque nce 
of keystrokes need ed to produce these charac ters. 
But you should still reread Chapter 3 and Appen­
dix F of the Atari BASIC Reference Manual to com­
pletely familiarize yourself with Atari editing . 

Li11e 10 uses the symbols to clea r the screen 
and move the cursor dow 11' one line. Notice how 
much easier it is to skip several Hnes of print by 
using dow n-a rrows than to keep typing in 
PRINT:PRI T. 

Line 20 se ts up a string (TC$) that when 
printed will clea r the tab. While not strictly neces­
sa ry, this is d one to show how several ed it char­
acters can be repea tedly executed by first putting 
them into a s tring, and the n printing the tring. 
Here, the tab has five defa ult settings, so we 
Tab(CHR$(127)) a nd then Clea r Tab(CHR$(158)) 
five times . This way, if the tab has to be cha nged 
later in the program, all we have to d o to clear the 
tab is print TC$ and set the new tab s tops. 

Li11e 30 prints TC$, which clea rs the tC1b s tops, 
and th en prints the Set Tab Character (CHR$(159)) 
at columns 7, 13, and 22 . 

Line 40 prints the head ing . Note th C1t we can 
use the tab characters to print a ll of the column 
headings us ing only one PRINT s tatement. 

Line 50 se ts up the FOR/NEXT loop a nd tabs 
to column 7. 

Line 60 inserts a space if Xis less than 10, so 
that the single-digit number line up at the right 
of the column . 

Line 70 prints X and then tabs to co lumn 13. 
Line 80 rounds X/32 to three decimal plC1ces 

and prints the result . 
Line 90 PEEK memory location 85, w hich 

contains the column number of the present cursor 
loca tion. This tells us where the cursor is loca ted 
after print X/32. If it stops at column 14, we know 
tha t X/32 is an integer, and a decimal point is 
printed. 

Li11e 100 uses the sam technique to p rint 
trailing zeros until the cur or ge ts to colu mn 18. 

Line 110 tabs to column 22. 
Linc 120 moves the cursor le ft one spC1ce 

to accomm d ate a minu s s ign if the output is 
negative . 

Line 130 prints SIN(Pl*X/ ) rounded to seven 
d ecimal p laces. To enter thi s line more eC1s il y, 



eom.p~t<flt~ififJJ.rM )ll 
p-Le~e11 ~ ' 

tlie r}lewe!lt in 6oftwa/c.e cJ''t.orlu.ct!I fo't. ATARI 
ATARI 800 48K ............ CALL 
ATARI 810 DISK DRIVE ............. .. CALL 
ATARI 850 INTERFACE ............. 169.00 
ATARI 410 PROGRAM RECORDER .. 77.00 

ENTERTAINER KIT . .. . . . ......•... . .. 75.00 
COMMUNICATOR KIT . . .. . ........ . .. CALL 
HOME MANAGER"S KIT ...•......... . CALL 
EPSON FX·80 .. ... ............. . .. .. . CALL 

ATARI 1010PROGRAM RECORDER . . . 77.00 
EDUCATOR KIT ....... . ... ... .... . .. 117.00 MOSAIC 
BOOKKEE PER KIT . . . . . .... . ... . . .. . 179.00 64K RAM .. . .. .. .... . . . ... . . . .. . ..... 149.00 
PROGRAMMER KIT ......... ........ . 55.00 32K RAM .. . . . . . . ...• . . ...... . .. ...... 87.95 

We Carry The Complete PERCOM Line. 
Call For Items and Prices. SUPER SPECIALS 

Miner Temple 
2049'er of Apshai 
$33.95 $26.95 
Cartridge Disk/Tape 

Prices Effec tive June 1. Through June 30. 1963 

Ali Baba 
$21.95 

Disk 

Preppie 
$19.95 
Disk/Tape 

48K RAM . .. . ... . .. . ...... . .... .... . .. CALL 
16/32 EXPANDER ... . . . . . .. .. ....... . 74.95 

B-KEY 400 . . ........ . .. 84.95 
SUNCOM JOYSENSOR 
..... ........ . .. ... ...... 34.95 

Touch Sensitive Joystick 

Call For Our Special EPSON 
Printer Package 

Castle 
Wolfenstein 

$19.95 
Disk 

Upper 
Reaches 

Of Apshai 
$14.95 

FREE* SOFTWARE AND ACCESSORIES 
Disk/Tape 

* COUPON PROGRAM 
The purchase of each program (with the exception of Super Specials. Atari. and APX) will earn you 1 COMPUTABILITY DIVIDEND 
COUPON (CDC). Save 1 o coupons and redeem them for your choice of any program we sell for 524.00 or less. Less than 1 O 
coupons may be redeemed for premium items as ind ica ted. You pay only a $2.50 shipping & handl ing charge. 

ATARI 
Conversationa l Languages· T ... 43.95 
Programming 2 & 3 · T ... . . 2 1 .95 
Music Composer - C .... 32.95 
My First Alphabet - D . . .... 26.95 
Touch Typing - T .. .. . .. 19.95 
Home Filing Manager - D .... . . 37 .95 
Mailing List· T ........ ...... ... 19.95 
Asteroids · C ........... . . . .... . 26.95 
Caverns Of Mars· D ......•..... 26.95 
Computer Chess - C . .. ... •.. ... 26.95 
Missie Command · C . . .. 26.95 
Super Breakout - C . . ... 26.95 
Star Raiders - C . . . 32.95 
Assembly Editor - C . . 44.95 
Basic - C . . .. 44.95 
Macroassembler • D . ... . .. ..... 65.95 
Microsoft Basic· D ..... . ....... 65.95 
Pi lot (Home Package) · C ... .. .. 56.95 
lnvitationToProgrammingl-T .. . 16.95 
Speed Reading • T ... ... ....... 55.95 
Basketball · C . . . . . . . . 26.95 
Graph-It· T.. . . . . . . . 15.95 
Juggles House· DfT . 22.95 
Pilot (Educator) - C ... . ..... 97.95 
Video Easel · C. . . ... ........ 26.95 
Defender· C . .... .. .• ••. ... .... 32.95 
Galax1an • C ...... ... ...... . .... 32.95 
Oix • C . . . . .. . . . .. . • . • . . . . . . . . 32.95 
Dig Dug · C .. . . . 32.95 
ET - C .. . . . . . . . . . . . . . . .. . . 36.95 
Timewise · D . 23.95 
Atariwriter - C .... 61.95 

ADVENTURE 
INTERNATIONAL 
Preppie · DfT. . . .. 
SAG.A Adventures · D . 
Sea Dragon • DfT . 
Stratos· DfT . . 
Bugoff · DfT . . 
Preppie II· DIC ..... 
Stone of Sisyphus · D 
Eliminator • DfT . 

23.95 
' 31.95 
' 27 .95 

.. ' 27.95 
23.95 

... 27.95 

... 27.95 
'.'' .. ' 20.95 

COMPUTABILITY DIVIDEND COUPON PREMIUMS 
3M Blank Disk· Box of 10 27 00 or 10 CDC 
Wabash Blank Disks · Box of 10. 21 .00 or B CDC 
Fhp 'n File Disk Holder 20.95 or 6 CDC 
Fhp 'n File Cartndge Holder . . 20.95 or 6 CDC 
Monitor Sland .. 27 95 or 10 CDC 
VU · Case Disk Holder W/Lock . . . 24.00 or 10 CDC 
Heavy Plasttc Dust Cover BOO or 610 12.95 or 5 CDC 
First Book ol Atan Sofiware 1963 17 95 or 6 CDC 
Kids & The Atan 17 .95 or 6 CDC 
The Atari Assembler. 12.95 or 5 CDC 
Atari Games & Recreation . t 4.95 or 6 CDC 
A tan Pilot for Beginners . . . 14.95 or 6 CDC 
The V1s1calc Book Atan .. 14.95 or 6 CDC 
Atari Basic . 12.95 or 5 CDC 
Atari Sound & Graphics . . 9.95 or 3 CDC 
Star11ghter . 12.99 or 5 CDC 
Shk St1k . . 9.95 or 3 CDC 
Extension Cable · 6 fl .. 6.95 or 3 CDC 
Lefty Adaptor 9.95 or 3 CDC 
St1k Stand .. 6 .99 or 3 CDC 
Suncom Tack II . . 19.95 or 8 CDC 
Suncom Game Switch . . 6.95 or 3 CDC 
Tl Adaptor . 1 2.95 or 5 CDC 
Kraft Switch Hitter Joystick t 7 95 or 7 CDC 
Kraft Joystick . t 5 95 or 6 CDC 

ON·LINE 
Jawbreaker. DfT ''.' .. 23.95 
Luna Leeper· D . . . . ... 23.95 
Ult ima I· D . .. ...... . . .. ... ... 31.95 
Threshold - D . ........ 31 .95 
Ultimatl · D .......... .... . 44.95 
Mouskattack • D ........ .• . .. .. 27 .95 
Frogger · DfT ...... . .....•.... . 27.95 

ANALOG 
Race In Space - DfT. . . 20.95 
Sunday Driver - DfT . . . . . . . 23.95 
Crash Dive! • DfT ........ . 23.95 
Buried Bucks - DfT . . .... . .. .. .. 23.95 
Titan· DfT . .. ... ................ 23.95 
Star Sentry - DfT ............... 23.95 

DATASOFT 
Shooting Arcade · DfT .......... 23.95 
Pacific Coast Highway· DfT .... 23.95 
M icropainter • D .... .. .......... 27.95 
Canyon C limber · DfT . .. .. . .. .. 23.95 
Fathoms Forty - D .. ... ... .. . . .. 27.95 
O'Riley's Mine · DfT .. . .. ... . ... 27.95 
Rosen's Bridgade - DfT . . ... ... . 27 .95 
Sands of Egypt - D . ...... ... . .. 31 .95 
Zaxxon - DfT . . . . . . . . . . . . . . . . . 31 .95 
Moon Shuttle· DfT . ...... ..... 31 .95 

FIRST STAR 
Cosmic Squeeze · DfT ... ..... 23.95 
Astro Chase· DfT .............. 23.95 

BIG FIVE 
Miner 2049'er · Cart .... . ...... 39.95 

We Carry Hundreds of Items for ATARI 400/800, Ask for Our FREE CATALOG. 

l.D.S.I. 
Pool 1.5-D . .. .... 27.95 
Pool 400- Cart ... .. . . . .... 31 .95 
Speedway Blast· Cart ..... .. ... 31.95 
Juggler · D . . , .. , ... .. 23.95 

SIRIUS 
Bandits · D .... .. . 27.95 
WayOut · D .. . 31 .95 
Repton · D .. . . . . .. . . . . ... 31.95 
Twerps - D . . . . . . . . 23.95 
Wavy Navy- D . ' . ' ' ..... ' ... 27.95 
Blade of Blackpoole · D ..... ... 31.95 

SENTIENT 
Cyborg· D ... 
Goldrush · D/T 

BRODERBUND 

'' 27.95 
' ' 27.95 

Apple Panic - DfT ... . .. 23.95 
Stellar Shuttle · DfT . . . ..... 23.95 
David's Midnight Magic· D ..... 27.95 
Star Blazer · D . . . . . . . ... ... . . 25.50 
Track Attack - D .. ......... ... 23.95 
Labyrinth · DfT . . . 23. 95 
Serpentine· D .. . . . . ...... 27.95 
Duel ing Digits · D ....... 23.95 
Choplifter- D.... . .. . ...... 27 .95 
Genetic Drift - DfT ..... . •...... . 23.95 
AE·D . . . .. 27.95 

EDU·FUN 
Call For Items and Pflces 

MISCELLANEOUS 
Night Mission · DfT ... ... . . . 23.95 
Jumpman-D ............. 31 .95 
Airs trike· D ... . ...... ... .. . 31 .95 
Castle Wolfenstein • D .. . . . ... 23.95 
Financial W1Zard · D ........ .. 49.95 
Pinball Construction Kit - D ... . 31 .95 
Pig Pen - D . , . . . . , . . . . . . ..... 23.95 
Baja Buggies - DfT.... . . 25.50 
Starbowl Football - DfT ....... . 25.50 
Master Type · D ... .... ... . ..... 31 .95 
Al i Baba - D .... . . .. ... . ..... 26.50 
Jeepers Creepers· D ....... 23.95 
Paint - D . . . 33.95 
Kid Grid - DfT . . 23.95 

0 - Diak T- CeHette 
C · Cartridge 
: .. ~ . . . . -

-----• --- -1 ,.. --· - I Order Toll Free : ... __ ..c_., - _,' 8UU-558-UUU3 liii!!lll In Wisc. Call I No <Wha<ge fm md" co<d< ll!!!iiii!!IJ 414/351-2007 
ORDERING INFORMATION: To order by mail, send ~oney order, certif ied check, or persona l check(allow 
14 days to clear) to CqMPUTABILITY. Include $2 .00 s_hlpping on _all software orders. Include 3% shipping on all 
hardware orders, minimum S2.50. Maste_rcard and Visa please inc lude card number and expiration da te. WI 
res idents please add 5% sales tax. Canad.1an .. AP_O & FPO software orders include 5% sh ipping minimum $5.00. 
All other foreign software, please add 15% sh1pp1ng, minimum $7.00 (US Funds only). Prices subject to change 
without notice. 

COMPUTABIUlY 
P.O. Box 17882 
Milwaukee. WI 53217 



10,000,000 can be entered using scie ntific notation 
(10E6). 

Lines 140 and 150 duplicate the function of 
lines 90 and 100 to fill out the third column of 
print. Ins tead of typing in these duplicate lines, 
use the ed iting keys to change the line and column 
numbers of the ex isting lines 90 a nd 100, and re­
enter them. 

Line 160 moves the cursor to the next line and 
loops back for the next X. 

Using Default Settings 
In the above example, we didn' t really have to go 
to the trouble of setting the tab. The default set­
tings of the tab are at columns 7, 15, 23, 31, and 
39. The default settings of the PRINT(,) statement 
are _a t columns 12, 22, and 32. So, using a combi­
nation of the two, we could have printed the out­
put at columns 7, 12, and 22, by first pressing the 
tab, a~d then the PRINT(,) statement. Moreover, 
the w idth_ of the PRINT columns is adjustable. To 
c~ange width, we need only POKE location 201 
with the new width. If we put the statement POKE 
201,5 at the beginning of the program, the PRINT 
(,)statement would then produce output at 
columns 7, 12, 17, 22, etc., and there would be 
no need for us to tab at all to produce the desired 
format . 

Finally, we return to memory location 85. 
Not only can we PEEK this location to find the 
cursor, but we can also POKE 85 to position the 
cur~or horizontally . This s tatement gives us the 
equivalent of the TAB statement found in other 
BASICs. To move the cursor to column 7, we could 
have used a POKE 85,7 with the same result as a 
TAB command. 

The above is offered not as a subroutine of 
universal applicability, but as an example of the 
features that the Atari offers for formatting output . 
~he approach shown here works in this particular 
s1tuahon because the output is fair ly uniform . 
When only a little stra ightening up is needed, a 
more sophisticated method would be wasted. But 
this routine will not work with printed output as 
shown (the printer does not react to screen-editing 
commands, although it does have its own set of 
control characters that might be used). And if 
there is a greater variation in the types of output 
desired, a more integrated approach would be 
necessary . 

Same Techniques, More Integration 
Even in cases w here a more organized approach 
is required , these techniques can be adapted to 
yiel? a fai~ly straightforward routine (Program 2) . 
While basically an adaptation of the March 1981 
article, it has the following important differences: 

1. Decimal rounding and the addition of 
tra_iling zeros are accomplished by string manipu­
lation rather than by mathematics. String man-
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ipulation is alway faster, and here the difference 
is noticeable. 

2. Rather th~n pack the strings with spaces 
between the vanables to be printed, the POKE 
201 and PRINT(,) com mands are used as tabs. 
This allows formatting to take place on both screen 
and printer, limits the GOSUBs needed, and 
avoids having to set up the whole line before 
printing takes place. 

3. A routine is added to accommodate num­
bers that start with -9. The Atari always rounds 
down, so that -9.5 rounds to -10. This means that 
INT(N) would have on_e more digit than the integer 
part of N does, and this throws off the decimal­
ro~nding r?utine. The code in line 100 prevents 
this by adding one to all negative numbers in 
INT(N) except -1, wh ich would round to 0, thus 
dropping the minus sign and losing a column space. 

4. Commas are added for four-digit numbers. 
If numbers bigger than seven digits are used, 
anot_her c?mma could be added by repeating the 
routme with the numbers representing the digits 
substituted accordingly. 

Here's a brief explanation. The variables set 
up at random in Jjne 20 are designed to give a 
wide range of outputs. Lines 30-60 set up the out­
puts for each column, with N being the vai-iable 
to be formatted, ND the number of decimal places, 
and RC being the width of the column, rather than 
the right column position . This width should allow 
two or three spaces for print tabbing - if the col­
umn width is less than the length of the output, 
the computer will lock up. 

The formatting subroutine starts at line 100, 
by setting up one string for N, and another for 
INT(N) . Line 110 directs numbers which do no t 
need decimal-rounding around the routine at: 
line 120, which deletes extra decimal places; line 
130, which adds a decimal point to whole num­
b~rs; and line 140, which provides trailing zeros. 
Lme 150 adds a comma for numbe rs with more 
than four whole digits, and line 160 prints the 
output, tabbing to the appropriate spot, in order 
to line up the right-hand columns. 

These, then , are some of the exciting features 
that the Atari computers offer, and they ' re not 
only 1:1seful for print formatting. The screen ed iting 
fur:1cho~s, for example, might be used for simple 
an_1mahon. T~e ~aphics capabilities allow you to 
pnnt alternating lines of regular and reve rse video, 
for easy-to-read tables. 

Program 1: Atari Formatting -A Table With 
Three Columns 
1 0 ? " {CLE AR } { D 0 W N} " : REM - [ ~J [ ~ 

J Clo:J•#f:!:.J; C~J [~J CSJ 
20 DIM TC$(11>:TC$ = "<TAB}CCLR TABJ 

<TABJCCLR TAB} CTAB}CCLR TAB}<TAB} 
CCLR TABJCTAB><CLR TAB}":REM -[~ 
~J[ffill:J;[~J[~J[Llill:J; REPEAT 5 

TIMES . 



30 ? TC$: ? "{6 SPACES } (SET TAB} 
(6 SPACES } CSET TAB } C9 SPACES} 
CSET TA8 } {8 SPACES } ":REM - TABSET= 
[ ~J [ i#'I: 1111iii1J [ ~J ; 6 SP ACES ; TABS ET 
;6 SP.;TABSET;9 SP;T.S. 

40 ? "{TAB} X<TAB} X/3 2CTAB}CLEFT>SI 
N <PI iX/8) ":REM - (~J [~J; [~J 

(~JCCJ 

50 FOR X=0 TO 15:? "CTAB}";:REM -[~ 
[!!J [~] 

60 IF X< 10 THEN ? " "; 
70 ? X;"CTAB}";:REM -[~J [~J 
80 ? <INT(X/ 32 *1000)) / 1000; 
90 IF PEE K <85>=14 THEN?"." ; 
100 IF PEEK<85l < =17 THEN? "0";:GOTO 

100 
110? "{TAB>";:REM -[~J (~J 
120 IF SIN<4iATN<1>iX/8l < 0 THEN ? " 

CLEFT>" ; : REM - [~J [~J CCJ 
130? <INT<SIN<4*ATN<1>*Xl8>*1000000 

0))/10000000; 
140 IF PEEK<85l=23 THEN? "."; 
150 IF PEEKC85) <=30 THEN? "0";:GOTO 

. 150 
160 ? :NEXT X 

Program 2: 
Atari Foroiatting - Integrated Approach 
10 DIM N$(80l , I$C8 0 l:PO KE 8 2, l:GRAPH 

res 0:PO KE 752,1 
20 F OR X=l TO 20:R1=RNDC 0 l*1 0 0:R2 = <-

5*<RND< 0 l ) 0 .5l+l>*RND<0>*100:Z=R1 
*R 2 :Zl = R2 /Rl:Z2 = R2 -R1 

3 0 N= X:RC = 4:ND=0:GOSU B 1 0 0 
40 N=Z:RC=10:ND=0:GOSUB 1 0 0 
50 N=Z1:RC=11:ND= 2 :GOSUB 1 0 0 
6 0 N=Z2 :RC = 1 2 :ND= 3 :GOSUB 10 0 
70 ? :NEXT X 
8 0 E ND 
1 00 N$ = ST R$ <N l : !=INT CN): I$=STR$ <I+ < < 

I <> -1> AND <SGN<Nl=-llll 
110 IF ND=0 THEN N$=I$:GOTO 150 
120 IF LENCN$ J , LENCI$l+ND + 1 THEN N$= 

N$(1,LEN <I$l + ND + 1 l 
1 3 0 IF LEN(N$ l= LENCI$> THEN N$CLEN<N 

$) +1) ="." 
140 IF LEN<N$l < LENCI$l+ND+1 THEN N$( 

LEN CN$)+1 l ="0":GOTO 140 
150 IF ( <LEN( I $l ) 3 AND SGNCVALCI$l ) -

1 l > OR <LE N< I$ l > 4 > > THEN L=LEN <I 
$) - 2: l$ = N$ <L, LEN CN$l >: N$ <L> =", ": 
N$(LENCN$)+1l=I$ 

160 PO KE 201 , <RC - LEN ( N$ > > : ? 
URN 

HYPERCARTRIDGE M 

for ATARI 400/800 * 

16K $39 
w/o EPROMs/ROMs 

FOR SOFTWARE DEVELOPERS AND HOBBYISTS! 
• create 16K cartridges easi ly with an EPROM programmer 
• combine ATARI BASIC ROMs with up to BK of you r own subroutines 

on ROM/EPROM 
• create an BK 'right slot' cartridge (e.g. can be used with BASIC in the 

left slotl 
CONFIGURATIONS: 
# 1 Any combination of 4 2532 

EPROMs/2332 ROMs 
# 2 Two ATARI ROMS and two 

2532's (or 2332's) 

2532 4K EPROMs 
$7.50 each 

# 3 Two 2532's (or 2332 's) for 
'right slot' 

with ca rtridge order only 

SPECIFY WITH ORDER 

CHAMELEON COMPUTING~ 
Dept of Physics & Astronomy . Box 119-C 

Dickinson College. Carlisle. PA 17013 

(717) 245-1 717 

Please add: S1 50 shipping/handling 
PA residents add 6% sales tax 

Quantity discounts available CHECK. MC. VISA 
· Trademar of ATARI. I C 

• SMITH CORONA TPI 
• BROTHER HR-1 
• DAISYWRITER 2000 
• DIABLO 620/630 KSR 
• QUME SPRINT 9 KSR 

uammm 
PIP CORPORATION 
PO IOX 382 • HADOO•FIELO. llJ 08033 

800-257-6170 in NJ ca//609-428-3900 
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Joysticks For 
The Commodore 64 

Michael A Tyborsk1 

The Commodore 64 is , a111011g other things , an excellent 
game machine. It features advanced graphics, realistic 
sound, joysticks, and paddles. Learning how to use the 
joysticks is one of the first steps toward making full use 
of your 64's entertainment capabilities. 

The Commodore/Atari joystick is a very simple 
device consisting of four switches, as shown in 
Figure 1. When the control handle is moved, one 
or two switches close in various combinations . 
This provides an easy way to detect the joystick' s 
position. There is also an independent switch 
called the fire button. It can be used to fire lasers, 
drop bombs, and select options. 

How To Read Positions 
Each joystick connects to a port on a 6526 "Com­
plex Interface Adapter" (CIA). The back joystick 
uses port A, and the other uses port B. These 
ports are at addresses 56320 and 56321 respec­
tively . This makes joystick selection extremely 
simple. 

Since both ports (like those on the VIC) are 
also part of the keyboard scanning matrix, simul­
taneous use of the keyboard and joysticks is pre­
vented. Fortunately, this is a minor problem. 

The direction switches connect to port bits 
0-3, but the ports return a value from 0-255 decimal 
when read. As a result, you should A D this 
value with 15 when reading the joystick 
direction. 

Similarly, the fire buttons connect to bit 4 on 
the ports. To read them, AND the port value with 
16. This returns zero when the button is pressed, 
and 16 otherwise. 

For example, you can quickly test the back 
joystick with this program: 

10 PRINT PEEK(56320)AND15,-((PEEK(56320) 
AND16)=16) 

20GOT010 

You will read values like those in Figure 2a. 
Although usable, they are awkward to work 
with. 

A better program would return easy-to-use 
direction codes. This would require more time, 
but it would simplify other programming. Figure 
2b shows one possible pattern. The sequential 
values allow an ON-GOTO or ON-GOSUB state­
ment to control program flow. 

Joystick Read Subroutine 
Now, let's tie all this toge ther. The program below 
shows the necessary sta tements to read the 64 
joystick. First, we will need to initialize a conve r­
sion a1Tay. We do this in a short initialization sub­
routine (lines 9000-9040). The routine also sets up 
the system constants: PA, JM, and FM. 

Variable PA holds the joystick port base ad­
dress; variables JM and FM are masks for future 
AND operations. These variables speed up the 
joystick read subroutine by eliminating fl oating 
point conversions. Th is is important for smooth 
graphic control. 

Figure 1: Joystick SWitch Figure 2: Joystick Direction Values: 
Arrangement (a) Raw Data, (b) Possible Conversion Pattern 
Fire Button Switch 0 TOP 14 1 

Switch4 (SO) 
(FR) 10 6 8 2 

11~15 / "" / 
Switch 2 Switch 3 7 7 0 3 

(S2) (S3) 

9/ 1"-s / " 6 4 

Switch 1 
(a) 13 (b) 5 (Sl) 
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~commodore 

NEW COMMODORE PRODUCTS 
CBM 64 . . .. .. . . . . .. .. . . . . . . . .. Coll 
CBM 8500 ... ..... .. .. .... . . .. . S 695 
CBM 8700 .. . .. .. .. .. .. .. .. . . . . 2990 
CBM 1520 Plotter. . . . . . . . . . . . . . . . 259 
CBM 1701 Color Monitor .. ..... .. . 279 
B Series Software . . . . . . . . . . . . . . . . Coll 

SOFTWARE FOR CBM 64:: 
Word Processing (WordPro 3•) ...... S 69 
Word-Pac (tape) . . . . . . . . . . . . . . . . . . 60 
The Assistant Series 

Writers Assistant (easy and flexible) . . . 99 
File Assistant (database with merge). . . 99 
Spreadsheet Assistant . . . . . . . . . . . . . 99 
Pers. Finance Assist.(great reports) . . . 45 

Busicalc (Spreadsheet) . . . . . . . . . . . . . 55 
Coco II (build your own games easily) . . . 45 
Home Accounting Package . . . . . . . . . . 39 
General Ledger, Al R. Al P 
(with check writing) . . ... . .. . . . .. ea.139 

CBM EasyFinance . . . . . . . . . . . . . . . . . 50 
CBM EosyScript . . . . . . . . . . . . . . . . . . . 80 
CBM EasyFile . . . . . . . . . . . . . . . . . . . . . 80 
Data Manager . . . . . . . . . . . . . . . . . . . . 70 
Stock(investment analysis) . . . . . . . . . . 80 
Pet Emulator (emulates 4.0 basic) . . . . 30 
Sprite- Magic (use joystick 
to design sprites) . . . . . . . . . . . . . . . . . . 19 
Assembler Package ( cassene or disk, 

compiled, includes editor. loader. 
disassembler) . . . . . . . . . . . . . . . . . . . 39 

Spacet>en. . . . . . . . . . . . . . . . . . . . • • . . 20 
Retroball . . . . . . . . . . . . . . . . . . . . . . . . 34 

INTERFACES & ACCESSORIES 
80 Column Expander .. . .. .. . ... ... . $159 
VIC 1600 Modem . . . . . . . . . . . . . . . . . 95 
VIC 1650 (auto answer, auto dial).. .. 150 
VIC 1525 Graphic Printer . . . . . . . . . . . 329 
VIC 1530 Datasette Recorder. .. . . . . . 65 
VIC 1541 Disk Drive . . . . . . . . . . . . . . . 329 
VIC switch (connect 8 64's or Vies 

to printer, dd) . . . . . . . . . . . . . . . . . . . 149 
IEEE Interface (64) . . . . . . . . . . . . • . . . 85 
PET-IEEE cable. . . . . . . . . . . . . . . . . . . . 33 
IEEE· IEEE cable (2m).. . ... . . . . . . . . . 43 
Parallel Interface (Epson, Okidata. 

IDS, NEC) . . . . . . . . . . . . . . 80 
RS-232 Printer Interface (Okidato, 
Dlablo, etc.). . . . . . . . . . . . . . . . . . . . . 60 

Programmers Reference Guide . . . . . . . 18 
Verbatim Diskettes ( 1 o per box) . . . . . . 26 
Victree (Programmers Utility), . . . . . . . . 75 

VIC PRODUCTS & ACCESSORIES 
8 KRAM Memory Expansion Cartridge . .. S 40 
16K RAM....... . .... . .... ....... 70 
24K RAM .. .. . .. . .... . .. .. ....... 105 

VIC IEEE Interface. . . . . . . . . . . . . . . . . . 75 
VIC 3 Slot Expander. . . . . . . • . . . . . . . . 27 
VIC 6 Slot Expander. . . . . . . . . . . . . . . . 70 
RS-232 Printer Interface . . . . . . . . . . . . 65 
Cassette Interface . . . . . . . . . . . . . . . . . 27 
Home Finance Package (6 tapes) . . . . 4 7 
Gorf (64 also) . . . . . . . . . . . . . . . . . . . . 30 
Omega Race . . . . . . . . . . . . . . . . . . . . . 30 
Arcade Joystick - Heavy duty w/2 firing 

buMons! Great for the VIC or 64 . . . . 25 

MONITORS· GREAT 
RESOLUTION (64 OR VIC) 

Amdek Colar I. . ..... .. . ...... ... S 299 
Amdek II or Ill . . . . . . . . . . . . . . . . . . . call 
Panasonic CTl 60 . . . . . . . . . . . . . . . . 279 
Comrex 6500 - 13" Color . . . . . . . . . 299 
Transtar 20 (High Resolution 

Green Phosphor) . . . . . . . . . . . . • . . . 129 
Video/ Audio Cable . . . . . . . . . . . . . . . 15 

PRINTERS· LETTER QUALITY 
CBM 8300, 40 cps . ... . .. . . ..... . $1450 
Diablo 620, 25 cps . . . . . . . . . . . . . . 949 
ComRiter, 17 cps . . . . . . . . . . . . . . . . 819 
Transtar 130, 16 cps (auto load, 

wp features!) . . . . . . . . . . . . . . . . . . . 769 
NEC 7700 series . . . . . • . . . . . . • . . . . 2350 
NEC 3500 series . .. . . . .. .. .. .. .. . 1600 

PRINTERS· DOT MATRIX 
CBM 8023, 150 cps/ graphics . . . . . . 589 
Epson FX Printer, 160 cps . . . . . . . . . . 529 
Epson MX-80 w/Grattrax. . .. .. .. ... 349 
CBM Graphics for Epson . . . . . . . . . . . 65 
Okidata 82A. 120 cps (serial 

and parallel) . . . . . . . . . . . . . . . . . . . 429 
NEC 8023A (parallel) . . . . . . . . . • . . . 439 
Okidata 92 . . . . . . . . . . . . . . . . . . . . . 559 
Star Gemini, 10. . . . . . . . . . . . . . . . . . 360 
Star Gemini, 15.... ...... ... ... .. 499 

COMMODORE BUSINESS 
SERIES 

SuperPet (5 languages, 
2 processors) ... .... .. . . .... ... $1409 

CBM 8032 Computer, 80 Column . . . 1029 
CBM Memory Expansion, 64K. . . . . . . 359 
CBM 8050, 1 mg. Dual Drive. . . . . . . 1259 
CBM 8250, 2 mg. Dual Drive . . . . . . . 1500 
CBM D9060, 5 mg. Hard Disk . . . . . . 2240 
CBM 09090, 7.5 mg. Hard Disk . . . . 2600 
CBM 2031 , 170K Single Drive (NeW) 489 
DC Hayes Smart Modem.. . . . . . . . . . 220 

BUSINESS SOFTWARE 
WordPro 4 • or 5+ .. . .. . .. . .. . .... S 309 
Administrator . . . . . . . . . . . . . . . . . . . . 489 
VisiColc (expanded) . . . . . . . . . . . . . . 199 
The Manager (database). . . . . . . . . . . 199 
BPI Al R. G/ L. Job Cost, Inventory, 

Payroll .. . . . . . . ... . ... . . . . .. . . . ea. 325 

MasterCard, Visa, 
Money Order, Bank Check 

COD (add $5) accepted. 
Add 3% surcharge for credit cards. 
In stock items shipped within 48 hours, 
F.O.B, Dallas, Texas 
All products shipped with manufocture(s 
warranty. 

Prices are subject to change without notice. 

TO ORDER 
CALL TOLL FREE 

800-527·4893 
800-442·1048 

(Within Texas) 

Business Hours 
Mon.- Fri. 8 to 6, Sat. 10-2 

~ for free catalog. 

GAME OF THE MONTH 
Adventu-Writer (make your 

own adventure game) . . . . . . . . . . . 39 

SJB DISTRIBUTORS INC. 
l 0520 Plano Road, Suite 206 

Dallas, Texas 75238 
(214) 343·1328 



The joystick read subroutine (l ines 1000-1 040) 
performs the real work. It reads the sta tus of the 
joystick selected by variable SN. It then se ts vari­
able JV to a direction code as shown in Figure 2b 
and tes ts the fire button . If the fire button is 
pressed, it sets va riable FB to one. 

The subrou tine documenta tion explains the 
calling procedure. And more important, it shows 
which variables are reserved for joystick use. 

You should eliminate the REMa rk s tatements 
w hen using lines 1000-1040. In addi tion, p lace 
them at the begin ning of your program and the 
initialization routine at the end . Th is will speed 
things up a bi t. 

1000 REM JOYSTICK READ ROUTINE 
1010 SN=SN AND l: J S=PEEK(PA+SN ) :JV=JS 

AND JM 
1020 FOR JI=l TO 8:IF JV=JV(JI) THEN 

1040 
1030 NEXT:JI=O 
1040 JV=JI:FB=-((JS AND FM)=ZR) :RETURN 
9000 REM INITIALIZATION SUBROUTINE 
9010 PA=56320:JM=l5:FM=l6:ZR=O 
9020 FOR JI=l TO 8:READ JV(JI) :NEXT 
9030 DATA 14,6,7,5,13,9, l l,lO 
9040 RETURN 

You 11•mmm1/ On 
~0Cf,~~ liiiiiiil!!~ 
VIC * COMMODORE 64 * PET 
• SPRITE·AID sor1te eo11or w11h 1ovs1tck ooflon tor CBM 6.d . .... .. .. .• . .... . . · · · · $14. 95 
•sYNTHY·64 music & Sound Synlhemer Fon1os1tc1 ror CBM-64 . . .. .. ..... ..... $29.95 
· scREEN·GRAPHICS·64 ooo gropnoc• commonO• 10 BASIC me! SPllle• .. . $24.95 
•sKIER·64 e.eorong gomowore ............ ....... ................. ........... . . $14.95 
· nny Basic Complier "'' Voe, CSM <>-1 or Per ... .. ... .... ........ .. .. .. .. .. $19.95 
• BUDGETEER Vo1uo1 planner tor Voe, CBM.,,. or Pet ...... .... .............. ··· .$ 19.95 
•QUICK CHART pre1en101oon enorrmoker ror CBM·b4 or VIC 20 ....... .... . . $14.95 
•TINY FORTH 1ong•oge 101 CSM<>-1 or VIC 20 fAprol 251n1 ... . .... •...... . ··· S 19.95 
VIC GREAT BALLOON RACE ono1ner e•eorong oome ..... ..... ...... ... $14.95 
VIC l·CHING 010en1011orrune lellerf8K ••Ponoerf ... .... ...... .. .. .. ........ $24.95 
VIC SUPER EXPANDER SCREEN DUMP P"n" your 91ophoe1 .. ........ $14.95 
VIC JOYSTICK PAINTER . ..... ... ...... .. ..... ...... .. . .. .. .......... .. . $14.95 
VIC OR PET VIGIL gome1 language worn 9 gome1 . .••......... ....... ..• $29.95 
VIC OR PET PIPER 1ne mu"c moenone• ..... ......... . .. ............ ...... S 19.95 
VIC HIRES / MULTICOLOR GRAPHICS UTILITIES 1no eruo memory1. $19.95 
VIC GRAPHVICS 1upor lull·•ereen gropnoe• (rea JK or BK mem e•P f •••• • $24.95 
VIC TINY PILOT eouen1oonol longuoge ... .. ...... .. .. .. .. . ..... . ...... ... . S 17 .95 
CRIBBAGE IC 20 '"9 161<1 IO• CBM·6' °' IC 20 ... . ............ ..... . .. . . $14.95 
VIC MACHINE LANGUAGE GUIDE ...... ... ........... 110 95 1oreoon1 $ 5.95 
PET MACHINE LANGAGE GUIDE .... .. ... .. .. . ..... .. . . 11195 rorergnt $ 6.95 
PET TINY PASCAL PLUS + 1reg JH 1 .... ..... ..... .. .... ........ .. ..... $39.95 
BASIC REFERENCE CARD ..... . ....... .. ... ...... ......... flnlD roreognt S 1.50 
Write for FREE Catalog or for fast service, call our Order Line . 

l iiHiUHHI~ • ::m: 
P.O. Box 7211 , Grand Rapids, Ml 49510 616 / 241 ·5510 

All sonwore oac tiioges come compteie with 1nstruc 11ons or manua ls Pos109e ono hondl· 

1ng s 50 us a no Conoco SJ 00 etsewnere For disk enclose SJ 00 p er software oockoge 
Pavmen1 occeptoole '" u S ooltars bv cneck . rnterna11onal money orde1 VISA MC 

A.CC ESS Sorc1oyc o1d 



UNNEW 
For The VIC And 64 

Jim Wilcox 

With this utility program on tape or disk, you'll never 
have to wornJ again if you type NEW by mistake and 
lose your BASIC program. Just load in UNNEW, hjpe 
SYS (850), and there's your program back again. For 
VIC and 64. 

Now and then it happens. You type NEW and 
then instantly regret it. Fortunately, the VIC and 
64 don't erase the program; they only reset some 
"pointers." The machine language program below 
will se t the pointers back to where they were be­
fore your impetuous NEW. 

The first step is to type in the program, 
making sure each of the DATA statements is cor­
rect. RUN the program, then type EW. Now 
insert a blank tape in the datassette and the state­
ment below withou t any line numbers: 

A$= "":FORA= 833T0938:A$ =A$+ CHR$(PEEK(A)) 
:NEXT:SA VEA$ 

When instructed, press PLAY and RECORD 
on the tape unit. Don't worry about the graphics 
characters while the SAVE is taking place . 

Now to test the program. Type in or LOAD 
any BASIC program and give the NEW command. 
LOAD the UNNEW program and type in 
SYS(SSO). RUN or LIST the revived BASIC pro­
gram to verify that it's there. 

The routine resides in the cassette buffer. It 
may be reused (SYS 850) until another program is 
loaded from tape. 

UNNEW For The VIC And 64 

100 REM UN-NEW FOR THE VIC & 64 
110 FOR A=833 TO 938 
120 READ B: POKE A,B: C=C+B: NEXT 
130 IF C<>ll380 THEN PRINT"CHECK DATA 

STATEMENTS FOR ERRORS":STOP 
140 END 
200 DATA 85,78,78,69,87,32,83,89 
210 DATA 83,40,56,53,48,41,32,32 
220 DATA 32,160,3,200,177,43,208,251 

230 DATA 200,152,24,101,43,160,255,200 
240 DATA 145,43,133,45,200,165,44,145 
250 DATA 43,133,46,160,255,200,177,45 
260 DATA 72,240,ll,200,177,45,l33,46 
270 DATA 104,133,45,24,144,237,200,l77 
280 DATA 45,208,243,104,24,165,45,105 
290 DATA 2,133,45,144,2,230,46,133 
300 DATA 47,133,49,165,46,133,48,l33 
310 DATA 50,169,0,133,51,133,52,165 
320 DATA 55,133,53,165,56,133,54,76 
330 DATA 116,196 0 

,,,,,,,, .. ,,,,,,, ................... ~~ 
; POWER BYTE SOFTWARE TM : * Presents i 
~ APPLICATION SOFTWARE j 
~.· Business and Home i 
; for the 

* ·Commodore 64 * 
~ ·Vic 20 and TRS 80 CC : 
• * ..... : 65 Applications Available including : *a 
,.. THE EDITOR - Advanced Word Processor $34.95 

with Powerful Editing Features (64 & SK Vic 20) 
lt- THE ACCOUNTANT- General Ledger, Income $29.95 It * Statement & Balance Sheet It 
lt- ACCOUNTS RECEIVABLE/PAYABLE- Create $21.95 It * Journal for Current Accounts & Record of Paid Accts. ll 
: BUSINESS INVENTORY $19.95 AT HOME INVENTORY $12.95 : * ORDER TRACKER $19.95 CHECKBOOK BOOKY $12.95 Jt-! MY PROFIT MARGIN $16.95 THE STOCK TICKER $16.95 Jt-
,.. BILLING SOLVER $19.95 TAPE Jt-* CASHFLOWMODEL $16.95 UTILITYBILLSAVER $12.95 Jt-
lt THECLIENTTICKLER $19.95 THEBARCHART $8.95 lt-
: INCOME & EXPENSER $15.95 MOTHER'S RECIPES $12.95 ! 
lt- BUSINESS $16.95 THE MAILMAN $12.95 :: * APPOINTMENTS GRADE MY KIDS $15.95 • 

• AND MANY, MANY MORE!! lt-

* * * FOR CASSETTE OR DISC ($10.00 Extra - 64 & Vic 20) * 
~ ·FREE CATALOG i 
Jt- WITH INTRODUCTORY SPECIALS * 
• * 
! * ... POWERBYTESOFTWARE * 
: ~ 2 CHIPLEY RUN • : 
: ~ WEST BERLIN, NJ 08091 • * (609) 346-3063 It 
~ ....... ,.,, .. ,,,.,, .. , .. ,.,, .......• ~ 
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INSIGHT: Atari 
Bi ll W1lk1nson 

This 111011th Bill continues with the crent io11 of the BAIT 
interpreter (Bns ic A/111ost lnTerpreter). And he i11c/11rles 
some co111 me11 ts fro111 renders. 

BAIT: Part 3 
For those of you who may have missed Parts 1 
and 2, let me give a brief description of this project. 
BAIT is an acronym for Basic Almost InTerpreter. 
It is a pseudo-BASIC actually written in Atari 
BASIC. It is slow . It uses one letter commands 
(for example, "P" fo r PRI T) . It is simple . And its 
purpose is simply to give you an inkling of how a 
BASIC interpreter works. It is not a finished, usable 
language. 

This month we w ill s tudy Part 3 of this listi ng. 
We will publish only those lines which have 
changed from Parts 1 and 2. However, next month 
we will present Part 4, the las t part, and we' ll 
publish the entire lis ting . 

Before s tarting on my own comments about 
and additions to BAIT this month , though, I would 
like to share some reader comments on Part 1. 

First, Howard Fishman of Brooklyn, ew 
York, pointed out that 1 could eliminate the ques­
tion mark prompt from the I PUT statement by 
simply using OPEN #3, 12,0, "E:" at the beginning 
of the program and then replacing I PUT with 
I PUT#3. 

Sigh. How right you are, Howard. The funny 
thing is tha t I remember discovering this technique 
about three yea rs ago on our Apple II version of 
OSS BASIC. How soon we forget. I will incorpo­
ra te his suggestion in the finished version of 
BAIT. 

Also, Howard protested 111y not including a 
fac ili ty to lis t BAIT program s to disk and retrieve 
them . Perhaps l might change my mind later, but 
for now I feel that adding tha t code is an excellent 
exercise for the reader. 

The second letter was from Donald Biresch of 
Ottsville, Pennsylvania . His comment was that 
he wished I wouldn't "spend [my] time . .. writing 
about creating BASIC interprete rs (something ... 
less than 1 percent of the end user market has 
any interest in). " ls he right or wrong? Wrong, I 
hope, though I admit I have sometimes regretted 
starting this project, since it has proven to be a 
larger program than envisioned . 
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Still, I believe that the subject interests more 
than 1 percent of you, even if my reade rs aren't 
necessarily typical "end users ." In particular, I 
think the BAIT articles are a good lead-in to a more 
serious study of a BASIC interpreter. 

However, if Donald is correct, I apologize . 
Letme know how you feel. 

New Features Of BAIT 
As with the previous parts, 1 will describe this 
month 's changes by line number o r line nu mber 
range. 

1110. We set all variables to zero. 
1515 to 1580. These are simply some line 

number equates fo r use as the objects of GOTOs 
or GOSUBs. Note, though , that they he lp produce 
readable code. 

3060. Just centra lizing some error messages. 

4200 to 4250. A complete res tructuring of the 
"Execute Next Statement" routines . Note that 
multiple statements per line are now lega l. Also, 
note that pushing the START button now serves 
as a program break (the BREAK key s till s tops 
BASIC itse lf) . 

4610 to 4620. Some times w he n you generalize 
things, the program gets simpler. Direct and de­
ferred execution are now virtually identica l. 

4700 to 4730. After executing a direct line, we 
w ipe it out of the program memory. 

4910 to 4960. Look at a ll the wonderful state­
ments we can now use! They are in order here . 
Thus a statement "A" will cause DO ACCEPT to 
be called, etc. 

8290. More clean up. 
8400 to 8410. Ditto. See line 3060. 
10190. Now, we exit from the statement "DO" 

routines only after getting the character which 
terminates the statement (that is, the colon or 
re turn character). 

10250 to 10270. Ditto . Just making PRINT's 
code cleaner. 

10400 to 10420. Look how easy BEG! (same 
as BASIC's RUN) is! We zero out the variables, 
set the current line number to zero, say we found 
an end of line, and let execute-next-line (at 4600) 
start the program execution. 



10500to10530. GOTO is almost as simple. 
Find what line number the user wants and fool 
execute-next-line into ge tting the next execution 
line from there. 

10600 to 10650. LET is onl y a little more com­
plex. It ins ists on a variable (10610) for a de ti na­
tion (10620), an equal s ign (10630), and an expres­
sion (10640). Then it simply gives the destination 
variable the value of the expression . 

10700 to 10730. IF is, I think, a littl e clever. It 
simply tells the get-next-statement code (4240 and 
4250) that the next character is an end of line if 
the user' s expression evaluates to zero. Otherwise, 
it does nothing, and the next statement (if any) 
gets executed. 

10800 to 10910. ACCEPT and CALL will be 
implemented next month. 

11000 to 11030. E D simply forces an end of 
line character and an ill egal next line number 
va lue. The direct statement test (line 4620) effec­
tively ends the program. 

urno to 11410. FETCH, NEW, RETURN, and 
STORE are left for nex t month. 

Well, there you have it. A functional, a lbeit 
minimal interpreter. If you have typed it all in 
properly,·you might try the following program as 
a test of its logic. 

1 P "N",: P "N + N",: P "N*N" 
2 P N,: P N+N,: P N *N 
3LN=N+l 
4 I N<20: G 2 
5 E 
B 

And, for those of you who have not fo llowed 
BAIT up until now, tha t translates rough ly into 
BASIC as: 

1 PRINT "N","N + N","N*N" 
2 PRINTN,N+N,N"" N 
3 LET N=N+1 
4 IF N<20 THEN GOTO 2 
5 ENO 
RUN 

And that's enough BAIT for this month. If 
you don 't do any thing else whi le waiting for next 
month 's co lum n, yo u might try w ri ting the code 
to execute EW. It wi ll be extremely imple. 

BAIT 

1110 FOR ALPHA=0 TO 26:VARIABLES(ALPHA)= 
0:NEXT ALPHA 

1515 DIRECT=4700:BADLINE=8400 
1560 DOBEGIN=l0400:DOGOTO=l0500:DOLET=l0 

600:DOIF=l0700 
1570 DOACCEPT=l0800:DOCALL=l0900:DOEND=l 

1000:DOFETCH=lll00 
1580 DONEW=ll200:DORETURN=ll300:LET DOST 

ORE=l1400 
3060 GOTO BADLINE 

<<< DELETE LINE 3070 >>> 
4200 REM EXECUTE A SINGLE STATEMENT 
4230 IF PEEK(53279)<>7 THEN GOSUB DOEND 
4240 IF C$=":" THEN 4200 
4250 IF C>=0 THEN GOTO SYNTAX 
4610 CURLINE=CURLINE+l 
4620 IF CURLINE>0 AND CURLINE<=MAXLINE T 

HEN 4000 
<<< DELETE LINE 10280 >>> 

4700 REM ===COME HERE ON END OF DIRECT L 
INE EXECUTE=== 

4710 IF LINES(0) THEN BUFFER$(INT(LINES( 
0 ) /1000) )="*" 

4 720 LINES ( 0) =0 
4730 GOTO PROMPT 
4910 ERR$="BAD STATEMENT NAME" 
4920 ON ALPHA GOTO DOACCEPT,DOBEGIN,DOCA 

LL,DODISPLAY,DOEND 
4930 ON ALPHA-5 GOTO DOFETCH,DOGOTO,ERRO 

R,DOIF,ERROR,ERROR 
4940 ON ALPHA-11 GOTO DOLET,ERROR,DONEW, 

ERROR,DOPRINT 
4950 ON ALPHA-16 GOTO ERROR,DORETURN,DOS 

TORE 
4960 GOTO ERROR 
8290 GOTO DIRECT 
8400 REM BAD LINE NUMBER 
8410 ERR$="BAD LINE NUMBER":GOTO 8200 
10190 GOTO GETNC 
10250 IF C$=";"THEN GOTO GETNC 
10260 IF C$=","THEN PRINT,:GOTO GETNC 
10270 PRINT:RETURN 

<<< DELETE 4630 >>> 
<<< DELETE 4640 >>> 

10400 REM ===EXECUTE BEGIN=== 
10410 FOR ALPHA=0 TO 26:VARIABLES(ALPHA) 

=0:NEXT ALPHA 
10420 CURLINE=0:C=-l:RETURN 
10500 REM ===EXECUTE GOTO=== 
10510 GOSUB EXEXP 
10520 IF LINES(EVAL)=0THEN ERR$="NO SUCH 

LINE":GOTO 8200 
10530 CURLINE=EVAL-l:RETURN 
10600 REM ===EXECUTE LET=== 
10610 GOSUB GETNC:IF NOT ALPHA THEN GOTO 

SYNTAX 
10620 DESTVAR=ALPHA 
10630 GOSUB GETNC:IF C$<>"=" THEN GOTO S 

YNTAX 
10640 GOSUB EXEXP:VARIABLES(DESTVAR)=EVA 

L 
10650 RETURN 
10700 REM ===EXECUTE IF=== 
10710 GOSUB EXEXP 
10720 IF NOT EVAL THEN C=-1: C$='"' 
10730 RETURN 
10800 REM ===EXECUTE ACCEPT=== 
10900 REM ===EXECUTE CALL=== 
HJ910 GOTO ERROR 
11000 REM ===EXECUTE END=== 
11010 PRINT"===END AT LINE";CURLINE;"=== 

II 

11020 C=-l:CURLINE=C:C$="" 
11030 RETURN 
11100 REM ===EXECUTE FETCH=== 
11200 REM ===EXECUTE NEW=== 
11300 REM ===EXECUTE RETURN=== 
11400 REM EXECUTE STORE=== 
11410 GOTO ERROR 
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Machine 
Language 
Saver 
John 0 Bottle 

Here is an easy way to save machine language programs 
to tape or disk from your VIC-20 or Commodore 64. 

You've just written the ultimate character move­
ment routine for your latest video game, and, of 
course, it's w ritten in machine language for speed. 
Now you want to save it for future use . (You cer­
tainly don't want to type the routine in and debug 
it again!) But how do you get it onto tape or disk? 
The BASIC command SAVE works only for pro­
grams written in BASIC. You could load in a 
machine language monitor program and u e its 
SAVE feature, but suppose you don' t have a moni­
tor, or that loading the monitor would overwrite 
the routine you want to save. 

Here's the solution. ML Saver is a BASIC 
program which loads in a short machine language 
routine of its own. This routine allows you to easily 
save other machine language programs to tape or 
di sk. And, since it is in machine language itself, it 
is very fast. 

To use the program, simply type in and RUN 
the BASIC program . Since the numbers in the 
DATA statement in lines 1000-1300 make up a 
machine language program, they must be typed 
in exactly, no errors allowed. The program is self­
prompting - simply press the letter T (for save 
to tape) or D (for disk) when asked. Then enter 
the beginning address for the save and press 
RETURN. 

The program will next ask for the final address 
in the block of memory to be saved . lf you press 
RETURN wi thout entering an ending address, 
the program will ask instead for the total number 
of bytes you wish to save (beginning with the 
byte at the starting address). [f your final address 
is not greater than your starting address, you will 
be asked to enter both addresses again. 

Finally, the program will allow you to specify 
a filename for the saved program. This name can 
be no more than ten characters long. 
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In order to LOAD a machine language routine 
that was put on tape or disk by ML Saver, you 
use the standard BASIC command LOAD, but 
you must follow the device number with a comma 
and a one. For example: 

TAPE LOAD "filename",1,1 
DISK LOAD "filename",8,1 

The one at the end of the LOAD command tells 
the computer to load the routine into the same 
memory locations from which it was saved. With­
out it, the auto-relocating feature of the VIC and 
64 LOAD command would cause the routine to 
be stored beginning at the normal s tart-of-BASIC 
location . 
40 POKE 52,29:POKE 56,29: REM USE THIS LI 

NE FOR THE VIC-20 ONLY 
50 PRINT " {CLEAR} ( 09 DOWN} (RIGHT} (REV } MAC 

HINE LANGUAGE SAVE (REV} " 
60 FOR I=7424 TO 7489 
70 READ X 
80 POKE I , X : NEXT I 
90 FOR I=l TO 3000:NEXT I 
100 PRINT " (CLEAR} ( 10 DOWN} {06 RIGHT}" 
110 PRINT "(REV}T(OFF}APE OR (REV}D(OFF}IS 

K" 
120 GET D$ :IF D$="" THEN 120 
130 I F D$="T " THEN PRINT"(UP}TAPE SELECTED 

": LF=l : DN=l: SA=2 
140 IF D$= "D" THEN PRI NT"(UP}DISK SELECTED 

": LF=l5:DN=8:SA=l5 
150 IF D$<> "T" AND D$<> "D" THEN PRINT"(UP} 

":GOTO 120 
160 POKE 7661,LF 
170 POKE 7662,DN 
180 POKE 7663 ,SA 
200 PRINT"(DOWN}STARTING ADDRESS FOR" : INPU 

T"SAVE ";S 
210 Sl=INT(S/256) 
220 S2=S-Sl *256 
230 POKE 251,S2 
240 POKE 252,Sl 
245 A$="" 
250 PRINT"(DOWN}FINAL ADDRESS OF":INPUT"SA 

VE"; A$ 
260 IF A$= "" THEN 300 
270 F=VAL(A$) 
280 GOTO 320 
300 PRINT "(02 UP}NUMBER OF BYTES TO BE":I 

NPUT"SAVED";N 
310 F=S+N-1 
320 Fl=INT(F/256) 
330 F2=F-Fl*256 
335 IF F<S THEN PRINT"(07 UP}":GOTO 200 
340 POKE 7659,F2 
350 POKE 7660,Fl 
400 INPUT"(DOWN}PROGRAM NAME";N$ 
410 NL=LEN(N$) 
420 IF NL<l0 THEN 460 
430 PRINT"{DOWN}NAME TOO LONG" 
440 GOTO 400 
460 POKE 7648,NL 
470 FOR I=l TO NL 
480 POKE 7648+I,ASC(MID$(N$,I,l)) 
490 NEXT I 
500 IF D$="D" THEN PRINT "{DOWN}PRESS ANY -

KEY TO SAVE" 
505 IF D$="T" THEN PRINT"(DOWN}REWIND TAPE 

AND PRESS ANY KEY (DOWN} " 
510 GET A$ 



VIC-20 & C64 
Exclusive needs . .. Exclusive source! 

~---Southwest Micro Systems Inc 
Hardware Ir Peripherals: 
VIC-20 Color Computer1 

Commodore 641 

Commodore B128 Computer1 (1281<) 
MSD Single Disk Drive7 

(VIC 1541 Compatible) 
Star Gemini - 10 Printer 

w/cable interfaces 
Star Gemini - 15 Printer 

w/cable interfaces 
Amdex Color I Monitor w/cable9 

CIE Cartridge (IEEE-488 for C64) 
VIE Cartridge (IEEE-488 for VIC-20) 
RS-232R Interface for VIC or C64 
SPI Parallel Interface for VIC or C64 
VPI VIC Parallel Interface 
VEX-3 Expander for VIC 
VEX-6 Expander for VIC 
4 Slot Expander for C64 
V3K Static RAM Expansion 
V8K Static RAM Expansion 
V 16K Static RAM Expansion 
V24K Static RAM Expansion 

$145.00 
395.00 
895.00 

395.00 

399.00 

575.00 
340.00 
95.00 
75.00 
45.00 
65.00 
45.00 
29.95 
85.00 
75.00 
35.00 
45.00 
85.00 

40/80 Col VIC Video Expander w/16K10 

40/80 Col VIC Video Expander w/64K10 

80' Col C64 Video Expander 10 

115.00 
175.00 
350.00 
149.00 
250.00 Z80 Video Pak for C6410 

Light Pen for VIC or C64 
VAC Audio Cassette Interface 
VMC/CMC VIC & C64 Monitor Cables 
Joy Stick (Arcade Quality) 

25.00 
29.95 
15.00 
25.00 
79.95 Atari VCS 2600 Game Adapter 

C64 Software Products: 
EPYX-Temple of Apshai 3 

EPYX-Upper Reaches of Apshai 3 

EPYX-Curse of Ra3 

EPYX-Sword of Fargoal3 

EPYX-Crush. Crumble & Chomp3 

Word pro 3 + Wordprocessing 5 

Info Designs Soft Pack (G/L,A/R,A/P)6 

Data Base for C64 
Financial Spreadsheet for C64 
Super Sprite Cassette 35.00 
Ultra Mail 64 Cassette 20.00 
Personal Finance C64 

Disk 
Disk 
Disk 
Disk 
Disk 

39.95 
19.95 
19.95 
29.95 
29.95 
75.00 

475.00 
95.00 

135.00 
Disk 35.00 
Disk 25.00 

75.00 
75.00 
55.00 

Tax Qwik/Personal Tax Program for C6411 

Quick Brown Fox C64' 2 

VIC·20 Software Products: 
VTE/CTE Terminal Program for VIC & C64 

Cassette 
Diskette 

VT-40 VIC 40 Col Terminal Communicator 
Cartridge with Downloading 

VIC Super Expander1 

VIC Programmers Aid Cartridge1 

VIC Intro to Basic Part I & 11 1 

Home lnventory2 Cassette 12.00 Disk 
Household Finance2Cassette 25.00 Disk 
Logic Games2 Cassette 
Action Games2 Cassette 
City Bomber & Minefield 2 Cassette 
Black Hole Game2 Cartridge 
Trashman Game2 Cartridge 
Astroblitz Game2 Cartridge 
Chopllfter Game2 Cartridge 
Serpentine Game2 Cartridge 
Apple Panic Game2 Cartridge 
Terraguard Game2 Cartridge 
Vldeomania Game2 Cartridge 
Spills & Fiils2 Cartridge 
Pipes2 Cartridge 
EPYX-lnvasion of Orion 

8.95 
12.95 

45.00 
49.95 
45.00 
45.00 
15.00 
30.00 
10.95 
15.00 
15.00 
29.95 
29.95 
29.95 
29.95 
29.95 
29.95 
29.95 
29.95 
29.95 
29.95 

( 16K Extra)3 
EPYX-Datestones of Ryn 

( 16K Extra)3 
EPYX-Rescue at Rigel 

Cassette 24.95 

( 16K Extra)3 
EPYX-Crush, Crumble & Chomp 

( 16K Extra)3 
EPYX-Plattermania3 

Heswriter for VIC-204 

HES-MON for VIC-204 

HES-Turtle Graphics4 

VIC-20 Data Base 
Wordprocessing for VIC-20 
Quick Brown Fox VIC-20 12 

Cassette 19.95 

Cassette 29.95 

Cassette 
Cartridge 
Cartridge 
Cartridge 
Cartridge 

29.95 
39.95 
39.95 
39.95 
39.95 
75.00 
49.95 
55.00 

Immediate delivery on all Items. 
Dealer Inquiries invited. 

'Commodore Int. .'Professional Software 0Amdex Corp. 

'Creative Software •info Designs Software •0Dato 20 Corp. 

'EPVX Software 'MSD Inc. "Geneva Tech . Corp . 

' Human Eng ineered •star Mlcronlcs, Inc. " Quick Brown Fox Inc. 
Software 

re;,pl~e ~;;;e-: - -- -- -- -- -- - -v:;;;~ - - - - - - - - - :1 
I Md~n I 
I City State Zip I 
I 

payment method: Check D Cord-Exp. Dote I 
Moster Cord# ______________ _ 

I Visa# I 
American Express # _____________ _ 

(J _ _ _ _ _ _ _ __ Sign~e __________ =:) 

Southwest Micro stems lnc.•2554 Southwell•Dallas Texas 75229· 214 484-7836 



520 IF A$= "" THEN 510 
530 SYS 7472 
560 END 
1000 DATA 169,192,32,144,255,173,237,29,174 

,238,29, 1 72,239,29,32, 186,255,173 

1100 DATA 224,29,162,225,160,29,32,189,255, 
96,234,234,234,234 

1200 DATA 169,0,32,144,255,96,234,234,234,2 
34,234,234,234,234,234,234 

1300 DATA 32,0,29,169,251 ,174,235,29, 1 72,23 
6,29,32,216,255,32,32,29,0 © 

reading 
memory locations isn't 
enough, the Memory 
Map Tutorial .. lets you 
watch them work. It ·i the 
perfect companion to. the 

Reloads 
$30.00 

Cartridge and Available 
In Black·, Red, Green, Blue, Brown 

B.T. Enterprises 
Dept 17F 
IDB Carlough Rd. 
Bohemia. N.Y. 11716 

Order Toll Free 
800·545·1 165 

NYS Orders Call 
'516·567·B155 

Prrces Sub1ec1 to Change 

N.YS. Resrdents Add Tax. Add S2.00 Shrpprng & Handlrng 

BT. En terprises rs a drvisron ol Br-Tech En terprrses Inc EJ 

The Master Memory Map"' is a guide for begin ners and 
expertS to the hidden treasures of your computer. We 
will show you hundreds of memory locations that you 
can ch;mge using PEEK and POKE statements. By 
altering the contents of these locations you can really get 
creative with your computer. Fascinating things you 
never dreamed you could do are now possible. We 

explain the locations controlling Player Missile 
Graphics, Sound Effects, the GTIA chip, Display 
Lists and more. There are also hints on speeding 
up BASIC programs and using memory more 
efficiently, just to name a few. Put some magic 
into your programs with our Master Memory 
Map ... 

For ATARI - $6.95 

For Commodore 64 - $14.95 

For VIC-20 - $9.95 

Master Memory Map. We dis- AVAILABLE FROM MOST DEALERS 
cuss in detail over 30 of the most 
important memory locations and 
their functions ... 16K tape or disk 
required. $29.95 for ATARI computers. 
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WRITE FOR A FREE CATALOG 
4565 Cherryvale Ave., Soquel, CA 95071 
CALL FOR ORDERING INFORMATION 

MC/VISA/COD: (800) 691-9510 OR (408) 476-4901 



Automatic 
Atari DATA Statements 

Richard Dorfner 

Use these handy routines to merge 111achi11e language 
programs with BASIC. Never agai11 will yo11 need to 
111a11ually convert machine language to DATA state-
111e11ts. Your Atari, using the auto-return mode, will 
do it for you. 

Writing programs in BASIC is fine if you don't 
need great speed. But if you must have a sub­
routine that operates very quickly, then BASIC is 
not the answer. One solution is to whip ou t your 
assembler and write a machine language sub­
routine to get the job done. If you want to incor­
porate ·it into BASIC, you then need to transform 
all of these hexadecimal digits into a more useful 
form, namely DATA statements made up of 
decimal digits . This can be tedious. After once 
staying up into the wee hours of the morning, I 
decided there had to be a better way. Fortunately, 
there is. 

Storage Technique 
Before getting to the solution, we should first 
look at the storage technique used by the Editor 
Assembler cartridge. When the ASM saves the 
object code onto the disk, it first writes six bytes 
onto the beginning of the file . The first two are 
simply used to delimit the beginning of the header. 
The next two bytes determine the starting address. 
The last two bytes determine the ending address . 

The difference between these two numbers 
represents the number of bytes to be POKEd into 
place- which presents a problem . What if there 
are several "chunks" of machine code to be 
POKEd into place? ASM handles this by writing 
another set of starting and ending addresses. 
This takes up four bytes . With this information, 

-:we can now begin the construction of a program 
which writes DATA statements using the object 
code fi le. 

Actually, the program to create the DATA 
statements is rather simple. It fi lls an array with 
ten numbers at a time, getting the numbers di­
rectly from the object code file. The fun part 

is when it turns this information into a DAT A 
statment. 

To do this, we format a line of code on the 
screen in a manner that will be accepted by the 
"BASIC interpreter. The next step is to write CONT 
on a line below the DATA statement. 

Why? Well, for one thing, we're going to 
stop the program and send all the information 
that we wrote on the screen under program control 
to the BASIC interpreter, so we must somehow 
start it up again. 

To accomplish this minor miracle, we first, 
under program control, position the cursor above 
the items on the screen and then type POKE 
842,13:STOP. What happens next is that the 
operating system begins to send what's on the 
screen to the BASIC interpreter automatically . As 
soon as the line with DA TA on it is reached, the 
BASIC interpreter takes it in and shoves it into its 
proper place in the listing. The next thing to be 
sent to the interpreter is the CONTinue statement. 
When BASIC sees this, it executes the command 
because there is no line number in front of it. It's 
an immediate mode command. 

After the CONTinue statement is hit, the 
program starts executing on the next line of the 
BASIC program from where it stopped. In Pro­
gram 1, this is line 280, which shuts off the auto­
matic input feature. 

This program will continue running until it 
runs out of data in the object code file . When this 
happens, the program dumps out all of the num­
bers held by DAT(l··lO). This is done to avoid 
losing data, which might occur due to an End Of 
File error. 

After all of the data has been READ in and 
LISTed to either the disk or cassette, the computer 
very kindly announces the file name under which 
the DATA statements were listed. This name will 
always be "Dor C:DATASTAT.LST". It also in­
cludes an initial DATA statement which tells 
POKEIT how many bytes are to be POKEd into 
place. 
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Lyco Computer Marketing & Consulta.nts 
TO ORDER 

CALL US 

FREE 
TOLL FREE 800-233-8760 

In PA 1·717·398·4079 

DUST COVER 
with Purchase of 

ATARI 800 48K 
ATARI 400 64K 

.... $489.o·o 

.... $349.00 
\-._ 

ATAIRf FREE CATALOG with over 60 manuf. for ATARI 

ATARI 120064K RAM ... $CALLS Cl A Warnflf Communa1-ons Company 

ATARI HARDWARE 
810 DISK DRIVE .. .... . ..•... .. $419.00 
410 RECORDER .. ..... . • .. ..... 575.00 
1010 RECORDER . .... .. • • . .... . 575.00 
850 INTERFACE ... . ... .. .... . . 5164.00 

PACKAGES 
CX482 EDUCATOR ............ 5119.00 
ex 483 PROGRAMMER ... . . .... 554.00 
CX488 COMMUNICATOR .. . .. 5219.00 
CX419 BOOKEEPER ...... . .. . 5189.00 
KX7104 ENTERTAINER .. ...... 569.00 

SOFTWARE 
OIX . .. . .. . .... . ... .•... . .....•.• $32 .75 

CXL4012 MISSILE COMMAND ... 528. 75 
CXL401 3 ASTEROID ........ ...... 528.75 
CXL4020 CENTIPEDE . .. . . ...... . 532 .75 
CXL4022 PACMAN ..... .......... 532.75 
CXL401 1 STAR RAIDER .. . .. . .. .. 534.75 
CXL4004 BASKETBALL .......... 526. 75 
CXL4006 SUPER BREAKOUT .... 528.75 
CXL4008 SPACE INVADER . .. .... 528.75 
CX8130 CAVERNS OF MARS ..... $31 .75 
CX4 108 HANGMAN .. . .. ..... ... .. 512.75 
CX4102 KING DOM ....... • .... ..• 512 .75 
CX4112 STATES & 

CAPITALS ........ ....... •...... 512.75 
CX4114 EUROPEAN 

COUNTRIES . . . . . . . . .. .. .•..... $12. 75 
CX4109 GRAPHIT . . .........•..... 516.75 
CX4121 ENERGY CZAR ....... . .. 512 .75 
CX4123 SCRAM .. . .. . . . . .. . . . ..... 519.75 
CX4101 PROGRAMMING I ....... 519.75 
CX4106 PROGRAMMING 11. ..... . 522.75 
CX4117 PROGRAMMING Ill. ..... $22 .75 
CXL4015 TELELINK ... ..... . ..... $21 .75 
CX4 119 FRENCH . . ..... . ...... . .. $39.75 
CX4118 GERMAN ............. .. .. 539. 75 
CX4120 SPANISH .. . ....... ... ... 539 .75 
CXL4007 MUSIC COMPOSER .... 533.75 
CXL4002 ATARI BASIC ...... . .... 145.75 
CX8126 MICROSOFT 

BASIC ............ .. .... ... .. . .. $65 .75 
CXL4003 ASSEMBLER 

EDITOR ........ . . . . ...... .... .. $45 .75 
CX8126 MACRO 

ASSEMBLER .. .. .. . ..... ...... . 569 . 75 
CXL4018 PILOT HOME .... ....... 565.75 
CX405 PILOT EDUCATOR ...... .. 599.75 
CX4 15 HOME FILING 

MANAGER ............. . . . ..... 54 1.75 
CX414 BOOKKEEPER . .......... $119 .75 

MONITORS 

NEC JB1260 . . . . .. . . . .. . . . . ...... $1 25.00 
NEC JB1201 .. ..... . . ...... .. .. .. $155.00 
NEC TC1201 ... .. ... . .. ...... . .... $315.00 
AMDEK 300G . .... ........... .. ... $159 .00 
AMDEK COLOR I ............ . ... .. $329.00 

MODEMS 
ANCHOR MARK I .. ... . .. ....... 579.00 
ANCHOR MARK II. ..... ... ...... 579.00 
HAYES SMART . .. .. . .. . . . ..... 5239.00 
HAYES MICRO II ......... . .... 5309.00 
CAT ..... ....... .. . . ...... . . . ... 5144 .00 
J·CAT ...... . .. .. . ... ..... . .... 5 CALLS 

64K RAM .. ..... ..... $129.75 
48K RAM .. .... .. .... $ 99.75 
128K RAM DISK .... $399. 75 
80 Colum Screen 

Board . . ........ .. $279. 75 
400 KEY BOARD .... $ 79. 75 
TECHNICAL NOTES ... $29.75 

COMPUTER 
COVERS 

800 ... . ............ . ................ $6.99 
810 ................ . ...... . . . . . ..... $6.99 
400 ................................ . $6.99 
410 ....... . ........................ . $6.99 

CALL for PRICES on 
RANA DISK DRIVES 
MICROMAINFRAME DRIVES 

- POLICY 

NEW RELEASES 

MINER 2049er ....... S-29.75 
ZAXXON ............ . . S.29.75 
CHOPLIFTER ROM ... S·32.75 
CRISIS MOUNTAIN ... S-25.95 
WARLOCKS REVENGE . .. $25.95 
HOME ACCOUNTANT ... : ~9.75 
BOOK of ATARI 
SOFTWARE 1983 
346 pages ............ $16.75 

BUSINESS SOFTWARE 

VISICALC ................. . . . .. 5159.75 
LETTER PERFECT ..... . .. . . ... 5115.75 
LETTER PERFECT ... ROM . . . 5159.75 
DATA PERFECT ............... . . 575 .75 
TEXT WIZZARD ............ . . . . . 579. 75 
SPELL WIZZARD .......... .... . 564 .75 
FILE MANAGER 800 • . . ... ... .. $69. 75 
ATARI WORD PR0 ... . ........ . 5109 .75 
TAX ADVANTAGE . .. . . . . ..... . .. 535. 75 
HOME ACCOUNTANT .. . . . . .... 559.75 

WICO 
JOYSTICKS 

COMMAND CONTROL .. ...... ... . $23 .75 
RED BALL .... . . ....... .. . ... .. . .. . $28.75 
TRACK BALL . .. . .................. $52 .75 
EXTENSION CORD . ............ . .. $9.75 

COMPUTER 
FURNITURE 

GUSDORF .. .. .. ..... . ........... . . $59.75 
BUSH CTA120 ........ . .. . ........ $69 .75 

TO ORDER 
CALL TOLL FREE 

800-233-8760 
ln·Stock Item s shipped w ith in 24 hours ol o rder. Personal 
ch ecks requ i re fou r weeks clearance before sh ipp ing . No 
deposit for COD orders . PA residents add sales tax. All products 
sub ject to availability and price change. Advert ised prices 
show 4% d iscount ottered for cash . Add 4% for Mastercard and 

In PA· 1·717 ·398·4079 
or send order to 
Lyco Computer 
P.O. Box 5088 

Jersey Shore , PA 17740 



Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 

CALL US In PA 1·717·398·4079 

FREE PERCOM DRIVE 
DISK STORAGE 

CASE 
with PURCHASE 

of any 

------BIG 5 

MINER 2049er ... .. .. $29.75 

DATA SOFT 

ZAXXON . ... ... ..... .. $29. 75 
PACIFIC HIGHWAY .. ..... . .. . . .• . . $24.75 

"CANYON CLIMBER .. .. ...•.... • . . $24.75 
CLOWNS AND BALLOONS .....• .. $24. 75 
MICRO PAINTER .. ....... . .. ... • .. $24.75 
SANDS OF EGYPT . ... ... .. . .•. • . $24.75 

AUTOMAT. SIMULATION 

INVASION ORION .... . ..... .. .. . . . 520.75 
TEMPLE OF ASPHAI . ........ . . . . . $28.75 
STAR WARRIOR ••.•.... . . . . .. . .. . . $28. 75 
KING ARTHUR'S HEIR ......•... . . $23.75 
RESCUE AT RIGEL •....... .• .... . . $23.75 

PRINTER CABLES 
for Atari 

CITOH ....... . . .. ..... $35.00 

EPSON . . . . . .. . ....... $35.00 

NEC ............ .. .... $35.00 

OKI DATA .... ... . . .... $35 .00 

SMITH CORONA . .... $35.00 

SINGLE DRIVE AT88 ................ $359.00 
ADD ON ......................... $289.00 

SINGLE DRIVE 40S1 ................ $479.00 
ADD ON ......................... $329.00 

DUAL DRIVE 40S2 ................. $845.00 
DUAL HEAD SINGLE DRIVE44S1 ... $649.00 
DUAL HEAD DUAL DRIVE 44S2 .... $989.00 

EASTERN HOUSE 
MONKEYWRENCH 11 ... $52.75 

BRODERBUND 

CHOPLIFTER ...........•. . .. . ... • . $28. 75 
APPLE PANIC . .......... . ..... . ... 522.75 
SERPENTINE . .. . .. . . ... .... . ...... $28.75 
STAR BLAZER .......... .. ••• . . ... . $24.75 

ONLINE 

WIZARD & PRINCESS ..... . •.•. . . . $28.75 
FROGGER . . ... . .. . . .... ........... $28.75 
CROSS FIRE . ........ . ....... .. .. . . $34.75 

ALIEN GROUP 

SAM .. .. . .... .... .. .. .............. $45.75 
VOICE BOX .. . ....... ... .......... $119.75 

PRINTER RIBBONS 

PROWRITER ........ $9.95 
NEC ............ 2/$19.75 
SMITH CORONA ... $8.50 
EPSON . . ........ . . $10.95 

DISKETTES 

ELEPHANT ........... $19.25 
MAXELL MDI ... . . . ... $32.75 

DISK STORAGE 
LIBRARY CASE .... . ...... . ... . ... $4.95 
DISK FILE (holds 50) .... .. ..... $19.75 

ADVENTURE INTER. 

PREPPIE .... . . ..... ..... ..... .. $19 .75 
STRATOS .... . .... . ..... .. . ... . $24.75 
SEA DRAGON ......... .. .... . . $24 .75 

IDSI 
POOL 1.5 .. . .. ................ $25. 75 
POOL400 . . .. .•...... . . •..... $29.75 
SPEEDWAY BLAST . ......... . . $29.75 

GAME STAR 
STAR BOWL FOOTBALL . . ..... S CALL 
BAJA BUGGY ............. .. ... $24.75 

ROKLAND 
WIZARD OF WAR .. ...•.. .. . .. . $24.75 
GORF ........... . .. .. . ... ..... . $29.75 
DE LUX INVADER ............ . . $28. 75 

THORN EMI 
SUBMARINE COMMANDER .. $35.75 

SAVE ~n~s'i::~e PRINTERS 
JUMBO JET .... . . . ... ..... . . .. $35.75 
KICKBACK ..... .. ... . ...... . ... $35.75 
SOCCER ... . .. .. . . .•......... .. $35. 75 

SYNAPSE 

PROWRITER ........... $375.00 SHAMUS ...... .. . . ••... ..... . . . $24.75 
SLIME ...... ... ...... . . . .. . ... . $24.75 

NEC 8023A ............ $439.00 
SMITH CORONA TP1 ... $569.00 

STARWRITER .. . ........ . . .. $1475.00 
PRINTMASTER ... .... . . .. .. $1875.00 
OKIDATA 82A .............. . $419.00 
OKI DATA 83A .. . . . ........ .. $839.00 

VIC 20 & VIC64 INTERFACING AVAILABLE OKIDATA 84 .... . ....... . . . . . $1029.00 
OKIDATA TRACTOR .. . . . .. .. .. . $83.00 



POKEIT 
Program 2, POKEIT, must be loaded from wher­
ever you have it saved . To use it, you also have to 
ENTER"Device. DATASTAT.LST" which was 
saved by the other program . After you type RUN, 
POKEIT begins to read the first item of in fo rma­
tion . This num ber tha t it gets is the nu mber of 
bytes to be POKEd into place altogether. 

It then reads the next six by tes. The first two 
of these are th rown away . The third and fou rth 
bytes are used to calcula te the s tarting memory 
location to POKE to . The fifth and sixth bytes are 
used to calculate the ending address to be 
POKEd . 

The program starts to read and POKE until it 
runs out of memory loca tions to POKE to . And 
then compares the num ber of bytes it has POKEd 
to the total number of bytes it is required to POKE. 
If it has no t ye t comple ted its job, it's because 
there is ano ther "chunk" of code to be p laced in a 
starting and stopping se t of addresses and cycles 
through the program once more. It will continue 
to do this un ti l it has run out of data, at which 
point it will automatically jump to the machine 
language subroutine. 

Program. Description 
Here' s a play-by-play rep ort on w hat Programs 1 
and 2 are doing. 

Program 1. 

Lin e no. 

60 

70 

80-100 
110-150 

170 

180 

190-250 

260 

270 

280 

290 

310 
325-370 

380 
390 

400 

Ge ts the device and the file name that it will be 
working vvith . 
Opens th<it fi le. 
Initia lize the <irray DAT to 0. 
Are <i WH ILE loop w hich gets va lues for X a nd 
pu ts them in the a rray DAT(J). 
Clears the screen. 
Increments the line counter w h ich wi ll be used to 
give the DATA s t<itement a line nu mber. 
Forma t the screen to look li ke a line of BASIC. 
Positions the cu rsor above w hat was just wri tten 
on the screen . 
Turns on the au to ma tic line-entering feature 
a nd steps the progra m so tha t it ca n take effect. 
Tu rns it off. Thi s is the li ne which BASIC will 
re turn to once it gets the CONTinue s tatement. 
Checks to see if the trap fl ag was set. The only way 
it can get set is if the machi ne ge ts an End O fFile 
e rror. Jf TR has been set, then it goes to li ne 325; 
otherwise, it goes to line 80. 
Sets TR to 1 whenever it is reached. 
Pu tthe number of bytes read fro m the fi le into 
the firs t DATA s ta tement and automatica lly 
enters it into the basic p rogram . 
Changes the file name to DATASTAT. LST. 
LISTs the DAT A s ta tements to the device na med 
in FIL E$. 
Tells the user by what fi le name the DATA 
statemen ts were saved. 
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Program 2. 

Line no. 

80 Gets the num ber of by tes to be rea.j and the firs t 
two use less bytes saved from the file. 

100-120 Ca lcul ate the s tarting and ending .1ddress wh ich 
will be POKEd to. 

140-170 

180 

190 

300-320 

Do the actua l POKEing of the in fo ·mation held by 
the DATA s tatements. 
Tests if a ll the in formation has been read . If it 
has n' t, then it goes back to line 100 and s ta rts the 
process a ll over agn in . 
Forces the machine to take the mn : hi ne 1<:1 nguagc 
plu nge. 
Get the s tarti ng address of the ma·:hine language 
subrou ti ne fo r when the machine decides to go 
the re. 

Program 1: DATA Statements Frorn Machine 
Code 

1 0 RE M DATA STATEMENT S F ROM MA CHIN E 
COD E F ILES 

4 0 DIM DAT<1 01, FIL E$ (141 
5 0 P 0 KE 7 1 0, 0 : P 0 KE 7 0 9 , 1 4 : R ·::: M make m 

y B$W T.V. loo k nice 
6 0? CHR$ ( 125 1 : ? : ? " INPUT DE VI CE :FI 

L E NAM E ";:INPUT FI LE $:J= ) : LI NE= 1 0 
000 

70 OPE N #6,1 2 , 0, FIL E$ 
80 F OR 1= 1 T O 1 0 
9 0 DAT(Jl = O:REM In i t i ali ze OAT t o 0 
100 NEXT I 
1 1 0 I =O 
1 2 0 I=l+l:J=J + l:TRAP 3 1 0 :R E M Begin t 

h e wh i l e loop 
1 30 GE T #6 , X:REM Get a b y t e 
14 0 DA T <I l= X:REM P u t i t i n DAT CJ) 
150 I F I=1 0 THEN GOTO 17 0 :REM Done t 

en yet ? If so GOTO 170 
160 GOTO 120 :REM Otherw ise go get t h 

e ·n e >: t b y t e 
170? CHR$<1251:REM Clear the s creen 
18 0 L INE = LINE+10:REM Increment the l 

ine counter 
190 POSITION 2,4 
200? LINE;"DATA";:REM Print the J i n 

e number and then DATA 
2 1 0 FOR I = l TD 9 
220? DAT<Il;",";:REM Follow DATA wi 

th the various data items separa 
ted with c::ommas 

2 30 NEXT I 
2 40? DAT<10l:REM Finish the DATA st 

atement with a data item but don 
' t put in a c::omma 

250 

260 

270 

280 

2 90 

300 
3 10 
320 
325 

? :? "CDNT":REM Skip a few lines 
then print CONT 

POSITION 2,0:REM Position the c::u 
rsor above it all 
POKE 842.13:STOP :REM l h en turn 
on the a~to-entry featLre and st 
op the program 
POKE 842,12:REM When it has ente 
red the data statement, c::ome bac:: 
k here and turn the f ec1tur e off 
IF TR= 1 T HEN GOTO 325: Fi EM If the 
trap has oc::cured, gotCJ 325 

GOTO 80: REM Otherwise ~1oto 80 
TR=1 : REM Set the trap f lag to 1 
GOTO 170 
CLOSE #6:REM c::lose the file si n e: 



e we're all done with it 
330? CHRS<125>:REM then clear the s 

creen 
3 40 POSITION 2,4 
3 50 ? 10005;"DATA";J-1:? :? :? "CONT 

":REM Print a data statement tel 
ling how many bytes were read 

3 60 POSITION 2,0:POKE 842,13:STOP :R 
EM Now enter it as a line of BAS 
IC 

370 POKE 842,12:REM and turn the aut 
a-entry feature off 

380 FILES<3,14>="DATASTAT.LST":REM c 
hange the filename to DATASTA.LS 
T 

390 LIST FILES,10005,LINE:REM Then l 
ist it to the device under the n 
ame of DATASTAT.LST 

400 PRINT "FILE LISTED UNDER":PRINT 
FILE$:REM and let the user know 
what to call it 

Program 2: POKEIT 
10 REM POKE IT IN PLACE 
40 DIM FILE$C15) 
50 POKE 709,14:POKE 710,0:REM MA KE S 

MY B&W T.V. LOOK NICE 

80 READ NUMBEROFBYTES , JUNK1,JUNK2 

90 TRAP 190 
100 READ STARTLO,STARTHI,LASTLO,LAST 

HI 
110 START=STARTL0+256*STARTHI:REM CA 

LCULATE THE STARTING ADDRESS 
120 LAST=LASTLD+256*LASTHI:REM CALCU 

LATE THE LAST ADDRESS 
130 GOSUB 300:REM IS THIS THE FIRST 

ADDRESS TO BE CALCULATED? 
140 FOR I=START TD LAST 
150 READ X 
160 POKE I , X 
170 NEXT I 
180 IF <LAST-START> <> NUMBERDFBYTES T 

HEN GOTO 100:REM GOT ALL OF THE 
DATA YET? IF NOT GO GET THE NEXT 

"CHUNK" 
190 X=USR<BEGINNING> 
200 END 
300'IF FLAG <> l THEN BEGINNING=START: 

REM HAVE WE FOUND A BEGINNING AD 
DRESS ALREADY? IF NOT THIS IS IT 

3 10 FLAG=1:REM SET FLAG TO 1 TO INDI 
CATE · WE HAVE ALREADY SET THE ENT 
RY POINT OF THE MACHINE CODE SUB 
ROUTINE 

320 c RETURN 

Atari 
Fast Shuff le 

Jomes E Korenthol 

What's all this fuss about rearranging a few num­
bers? I've seen so many articles in various 
magazines about shuffling numbers in increas­
ingly exotic ways that I'm thoroughly mixed up. 

Here's the technique that I've been using for 
years. It's simple and fast, and it gives you an 
equal probability of any given permutation show­
ing up. The program is written in Atari BASIC, 
but will work on, or can easily be converted to, 
any other BASIC. It's set up to sh uffle 52 cards, 
represented as numbers from 0-51 in an array 
called DECK (with subscripts running from 0-51). 

10 REM INITIALIZE 
20 N=51:DIM DEC K CN>:REM SHUFFLE N+l N 

UMBERS 
30 FOR J=O TO N:DECK(J)=J:NEXT J:REM 

FILL THE DECK 
40 REM SHUFFLE THE DECK 
50 FOR J=N TO 1 STEP -! :REM LOOP BAC K 

WARDS THROUGH DECK 
60 K=I NTCRNDC O>*<J+ lJ ) :RE M PICK POSI T 

ION TU SWAP 
70 TEMP=DECK<J>:DECK<J>=DECK<K>:DECK< 

10 =TEMP 
80 NEXT J:REM AND THAT'S ALL THERE IS 

TO IT! 
90 FOR J =O TO N:PRINT DECK<J>;" ";:NE 

XT J 

You can easily set up the shuffling loop as a 
one-line subroutine, and then use a GOSUB when 
it's time to shuffle. Also, as long as you haven't 
changed the numbers in the array to be shuffled, 
you don't have to reinitialize (line 30 in the pro-
gram) before shuffling. Q 
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VIC Contractc>r 
Peter Lear 

Using these two programs, you can make expansion 
memory invisible to the VIC so unexpanded programs 
can be run without removing the cartridge. There's also 
a short program to access the 3K expansion area usually 
lost when an B or 16K cartridge is employed. 

Do you have some extra memory for your VIC 
that you don't always need? Are you tired of yank­
ing out that cartridge and putting it back? Do you 
fear that your edge connector might eventually 
wear itself out? Here's the solution. Use these 
methods to "mask" cartridges from your VIC. 

1. The 3K expansion. This is easy, because all 
that happens is that an empty memory block is 
filled. To forget this memory, just type in the 
following: 

POKE 44,16:POKE 4096,0:NEW 

2. The BK, 16K or 24K expanded VIC. This is 
not as easy because not only has empty memory 
been filled in, but the VI C's screen has also moved. 
BASIC now begins at 4608 ($1200), and the screen 
is where BASIC once was, 4096 ($1000). Finally, 
the color locations for the screen now start at 37888 
($9400). To fix all these alterations so that the VIC 
is unexpanded, type in Program 1. Save a copy 
before running it (otherwise you will need to type 
it again to use it) . To get the memory back, just 
do a cold start with SYS64802. 

3. The3K in addition to BK or 16K or 24K expanded 
VIC. With this setup, you cannot see the 3K car­
tridge as BASIC memory. To make this arrange­
ment into a nonexpanded VIC, just use Program 
1. The 3K block will still be accessible for machine 
language. As with the other cartridge arrange­
ments, you also have access to any fi lled-in mem­
ory blocks solely for machine language. Some 
applications require that the 3K block be part of 
BASIC. Program 2 accomplishes this . Rather than 
type in the whole thing, just modify Program 1. 

For some VIC owners with expansion boards, 
these programs are not necessary since the boards 
themselves have switches which do the same 
thing. But these programs are useful for VIC 
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owners whose boards do not providE such 
switches and for those without boards. 

Note: Super Expander owners should change 
the following lines of Program 2: 

130 POKE51,120:POKE52,29:POKE55,120:POKE56 
,29:POKE646,6 

150 PRINT"6519 BYTES FREE" 

(This allows the function key labels to be protected.) 

Program 1: Reset To Unexpanded VIC 
100 POKE36866,150:POKE648,30:PO~E36869,240 
llO FORJ=217T0228: POKEJ, 158: NEX1' 
120 FORJ=229T0250: POKEJ, 159: NEX1 ' 
130 POKE51,0:POKE52,30:POKE55,0:POKE56,30: 

POKE646,6 
140 PRINT"{CLEAR}**** CBM BASIC V2 ****" 
150 PRINT"3583 BYTES FREE" 
155 POKE243, 154: POKE24 4, 150: POKE:642, 16 : POK 

E644,30 
160 FORI=4096T05000: POKE!, 0 : NEX1' 
170 POKE44,16:POKE46,16:POKE48, 1 6:POKE50,l 

6:NEW 

Program 2: Reset To VIC With 3K Expansion 
100 POKE36866,150:POKE648,30:PO~E36869,240 

110 FORJ=217T022B:POKEJ,158:NEXT 
120 FORJ=229T0250: POKEJ, 159: NEX1' 
130 POKE51,0:POKE52,30:POKE55,0 : POKE56,30: 

POKE646,6 
140 PRINT" {CLEAR}**** CBM BASIC V2 ****" 
150 PRINT"6655 BYTES FREE" 
155 POKE243, llO: POKE244, 150: POKI:642, 4: POKE 

643,120:POKE644,29 
160 FORI=l024T01028: POKE!, 0: NEX~ ' 

170 POKE44,4:POKE46,4:POKE48,4:l'OKE50,4 

COMPUTE! 
The ResourcE3. 



UMI Software is Making 
"Home" Work Fun 

Wordcraft 20 
UM/ gives you sophisticated word 
processing software complete in 
one package! Wordcraft 20©, with 
a tutorial tape. contains BK RAM a 
unique automatic mail list feature. 
and everything else you'll need to 
create picture-perfect documents. 
This fu lly featured system lets you 
change a character. a word. an entire 
block of text: and sends encoded 
electronic mail. With 4-direcrion 
scroll ing. you see it before you print; 
and it's compatible with any printer. 
With Wordcraft 20©, you'll never be 
at a loss for words again. 

Viterm B 
A sophisticated communications pro­
gram that links you and your VIC" to 
the world of information. VITERM B is 
compatible with virtually any modem. 
Your access to information banks and 
seNices over the telephone system is 
astonishing. At your fingertips. you'll 
have UPI news and features. informa­
tion encyclopedias. discount buying 
seNices. the stock market and educa­
tional programs. And. VITERM B 
accesses CompuServe. THE SOURCE. 
and other similar computer seNices . 
You'll be able to send and receive 
personal electronic mail, set up per­
sonal finance programs. make travel 
reseNations - all at electronic speed. 
The world is yours at the touch of a 
key with UM/'s VITERM B. 

BUTI 
Improve your BASIC program with 
UM/'s BUT! treatment. Adding 17 new 
commands to the BASIC language in 
your computer. BUT! formats the VIC" 
to imitate BK. 3K. or minimum mem­
ory configurations. BASIC program 
errors will stop program execution. 
list and mark the line of BASIC where 
the error occurred. Other features are 
single-step execution. renumbering. 
block search & replace. block line 
delete. tape append. and BASIC 
variable dump. 

Simple . .. quick .. . and on command. 
That's the BUTI treatment for your VIC". 

VICEPS - Connects Epson MXI 00 or MX80 to your VIC20™ • Prints 
high-resolution graphics and character sets using Epson 
Graftrax • Does formatted BASIC program listings 

Vl-CALC - 10 memory registers and 4 stacked data • Registers al-
ways visible • Math function resu lts visible at a single keystroke 

VI-DATA - Powerful data base program on cassette or disk • User-
defir.ied screen format • Print screen format • Format print 
output • Alphanumeric sort 

VI-CHECK - Manages checkbook • Lists accounts • Makes de-
posits • Keeps balance current • Lists transactions • Catches 
dupl icate entries • Features calculator mode 

FORTH 20 
Structure of PASCAL or COMAL: 

• Speed of machine code- IOtimes faster than BASIC • Inter-
active: both a compiler and an interpreter • Transportable -
based on FORTH 79-Standard • A language you tailor to your 
appl ication by adding new commands • Comes complete 
with an extensive instucrion manual and examples. 

United Microware Industries. Inc. 
3503-C Temple Avenue 
Pomona. CA 9176B (714) 594-1351 

VIC & VIC20 are trademarks of Commodore. Inc Wordcralt 20 IS 
copyrighted IJy PL. Dowson CompuSen,.e is a reg1siered 
trademark of HR Block THE SOURCE IS a registered trademark 
of Source Telecompuung Coporatron 



Custom CharacfE~rs 
On Atari 

Charles Der 

C11sto111 charncter graphics is an easy way to progm111 
game n11i111atio11, lmt sol/lefil/les it results in u11eve11 
111otio11. Smoother a11i111atio11 can be achieved by 11si11g 
custom chamcters to create the fixed play field, and then 
11si11g player/missile graphics to a11i111ate the players. 
The three progrn111s here show you how. 

One of the easiest ways to put colorful, high 
resolution playfield or special symbols on the 
screen is with character graphics, employing 
custom characters. A good example of custom 
character graphics is demonstrated by the game 
Gold Miner (COMPUTE!, July 1982). 

Gold Miner also demonstrates one of the 
major drawbacks of using character graphics to 
animate a game: players can move only in large, 
character-sized jumps. When smoother action is 
desired, a better so lution is to draw the fixed 
playfields using custom characters and then ani­
mate the players using player/missile graphics. 

The advantages of using character graphic 
rather than bit mapped graphics to draw fixed 
playfields are: 

1. Much less memory is required to achieve 
the same resolution. 
2. More colors are available. 
3. Less time is required to draw to screen 
memory. 
4. Color fill is faster and easier. 

The major di advantage of usi ng character 
graphics to draw fixed playfields is that only two 
colors (character color and background color) are 
available within any one character. Figure 1 shows 
the resolution, memory requirements, and colors 
available for various Atari BASIC character and 
bit mapped graphics modes. 

How Characters Are Defined 
Atari characters are defined by 64 pixels arranged 
in eight columns by eight rows. From right to left, 
the values of the columns are 1, 2, 4, 8, 16, 32, 64 
and 128. lf a particular pixel is turned on, the value 
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of that column is added to the row total; if the 
pixel is turned off, zero is added to th ·~ row total. 
The total value of all the "on" pixels in a row forms 
a byte of data which defines that row . Each of the 
eight rows is defined by a byte of data , for a total 
of eight bytes per character. (See Figu re 2 for a 
specific exa mple .) Note how the row by tes are 
arranged in memory from the characti~r s tart ad­
dress (CHADD). 

Character Editor 
Program 1 is a character editor utility 'Nhich will 
be a help in developing the DATA statements 
required to define each character. Draw the char­
acter using the joystick. Erase errors by holding 
the trigger button while drawing over the e rror. 
Press C (Clea r characte r) at anv time t:> clear the 
screen for another character. Press D 1'Demon­
strate character) to see the character ir; all three of 
the character graphics modes, as well as the DAT A 
statement required to produce the characte r. Press 
P (Print data) to print a hard copy of f1e character 
DATA statement. Press E (Enter data ; to enter the 
character data as a program line begir ning at line 
9000. When all characters have been Entered, 
typing LIST" D:CHAR",9000,9999 wil l save the 
data to disk or LIST"C",9000,9999, to cassette. 
The data may be merged into your graphics pro­
gram using the E TER command (sec chapter 5, 
Atari Basic Reference Ma1111al). 

Locating The Custom Chara1cter Set 
In Memory 
First, look at the memory map in Figure 3. The 
standard Atari character set is located in ROM 
beginning at address 57344 (CHORG) . The loca­
tion and size of screen memory including the 
display list will depend on how mucl· RAM is 
installed in your computer and whid graphics 
mode is called by your program . The new charac­
ter set must be defined and stored in RAM in a 
location which does not interfere with screen 
memory, the display list, the player/missile dis­
play memory, or the BASIC program The proce-



COMPUJE!'s 
First Book Of Atari Graphics 

Authors: 

Price: 
On Sale: 

COMPUTE! Magazine 
editors and coAtributors 
Sl2.95 
Now 

COMPUTE!, the leading magazine of home. 
educational. and recreational computing. 
has led the way for Atari owners since the 
computers were first introduced in 1979. 
COMPUTE! has published scores of articles 
on Atari graphics. and w as the first to di­
vulge many important details on such tech­
niques as redefined characters. custom 
graphics modes. and player/missile 
graphics. But those articles are scattered 
across dozens of issues. many of which are 
scarce or out of print. 

That's why rhe editors of COMPUTE! 
decided to gather the very best Atari 
graphics articles published over the past 
three years into COMPUTEl's Firsr Book Of 
Atari Graphics. From the fundamentals to 
advanced techniques. here are some of the 
most instructive articles ever published for 
the Atari. 

But that's not all. COMPUTE!'s Firsr 
Book Of Atari Graphics also presents arricles 
never before published anywhere. and 
additional sections written especially for 
this book. These include "The Basics Of 
Atari Graphics." an introductory tutorial 
which prepares beginners for the rest of the 
book; "How To Design Custom Graphics 
M odes." which covers the fundamentals of 
mixing modes on a single screen; and 
" Introduction To Player/Missile Graphics." a 
guide to understanding one of the Atari's 
most advanced features. written by Bill 
W ilkinson. a COMPUTE! columnist and a 
creator of Atari BASIC and the Atari Disk 
Operating System. 

Numerous other articles include "De­
signing Your Own Character Sets ... a new 
and improved "SuperFont." "High Speed 
Animation W ith Character Graphics:· "Ani­
mation And Player/M issile Graphics." " The 
Collision Registers." and "GRAPHICS 8 In 
Four Colors Using Artifacts." There's even a 
brand new article by Wilkinson. "The Priority 
Registers." which for the first time shows 
how to use player/missile graphics to create 
a fifth player. 

In the COMPUTE! tradition. Atari 
Graphics is crisply written and edited to be 
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dure described below and illustrated in Figure 3 
will keep everything nicely separated. 

1. Find MEMTOP on your computer by 
entering the following line: PRINT PEEK 
(106) * 256. 
2. Decide whether your program using the 
custom characters will be written in graphics 
mode 0, 1, or 2. For your information, the 
bottom of screen memory, including display 
list, will be located at MEMTOP - X 

where X = 992 for graphics mode 0 
X=674 for graphics mode 1 
X = 424 for graphics mode 2 

3. The starting address of the custom character 
set, CHBASE, must be located on a lK mem­
ory boundary, so CHBASE should start 2K 
below MEMTOP (lK for screen memory, lK 
for the character set); therefore, CHBASE = 
MEMTOP - 2048. 
4. If player/missile graphics are to be used, 
PMBASE must be located on a 2K boundary 
(for single line resolution), so PIM Base shoulc 
start 4K below MEMTOP (lK for screen mem­
ory, lK for the character set, 2K for PIM Dis­
play Area); therefore, PM BASE= MEMTOP -
4096. 

Developing A Custom Character Set 
Normally a character set consists of 128 different 
characters in graphics mode 0, and 64 different 
characters in graphics modes 1 and 2. However, a 
character set need not be full and may contain 
only as many characters as needed to meet the 
requirements of your program. The first character 
in the set must always be a space (DATA sta tement 
filled with zeros). 

Program 2 demonstrates how to set up and 
use a custom character set containing only custom 
characters. To keep things simple, the set contains 
only eight characters. 

Lines 10-30 Initialize and find CHBASE 
Lines 50-70 Clear space in memory for the 
custom character set 
Lines 90-130 POKE the new characters inh_, 
memory beginning at CHBASE 
Lines 200-280 Contain the character data 
Lines 300-360 Print the characters on the 
screen 
The simplest way to print the custom charac­

ters to the screen is with the PRINT #6 statement; 
however, the custom characters are not shown on 
the keyboard, so the following correlation must 
be performed: 

Note: Refer to Table 9.6- The Internal Character 
Set, in the Atari BASIC Refere11ce Manual, page 55 . 
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1. Assign a character number to each of your 
custom characters, beginning with zero for 
your first character, number 1 for your second 
character, number 2 for your third character, 
etc. 
2. Correlate your character numb _rs, one for 
one, with the Atari internal character set num­
bers in Table 9.6. 
3. To print your custom character, enter the 
corresponding Atari character in your print 
statement. For example, the A tar , character 
number 4 is the dollar sign ($). PRINT #6; 
"$" will print your custom character number 
4 on the screen. 

It is necessary to skip the third character of 
your set. (See line 220 of Program 2.) The third 
character corresponds to the Atari internal char­
acter qu?tation mark("). It is not pos~ible to print 
a quotation mark to screen using the PRINT #6 
statement. 

The color of a character is selected by its form 
in the print statement. If the custom character 
corresponds to an Atari alphabetical letter, the 
colo~ is det~rmined ?Y entering the co rresponding 
Atan letter m the prmt statement in u·Jper- or 
lowercase, or inverse upper- or lowerc:ase. Four 
colors are available for characters corri~sponding 
to Atari alphabetical letters. 

!f the custom character corresponds to an 
A tan number, punctuation mark, etc . . the color is 
determi~ed by e~tering the corresponding Atari 
number m the prmt statement in standard or in­
verse video. No upper- or lowercase n umbers 
and punctuation marks are possible, so only two 
colors are available for these characters when 
using the PRINT #6 method. (See the table for 
character color information.) 

The PRINT #6 method of putting custom 
characters on the screen has some serious draw­
backs. The method used in Program 3 may not be 
as easy to understand, but has fewer limitations 
particularly for drawing entire playfields. ' 

Mixing Standard And Custorin 
Characters 
In addition to colorful playfields, mos r games 
print numbers and specific letters on the screen to 
display such things as score, time, fu el, hits, etc. 
The standard Atari character se t already contains 
these characters, so it would be pointl ess to de­
velop custom characters for this purpose. The 
solution is to develop a custom character set con­
taining all the necessary standard numbers and 
letters, but to replace all unneeded standard char­
acters with custom characters. 

The procedure fo r developing a mixed char­
acter set is described below: 



Note: Refer to Table 9.6 in the Atari BASIC 
Reference Manual, page 55. 

1. Determine which standard characters will 
be needed in your program. 
2. Form a string variable which contains the 
unneeded standard characters . The string 
may include any unneeded characters with 
numbers between zero and 127 for graphics 
0, or between zero and 63 for graphics 1 and 
2. The only exception in either case is the 
quotation mark, for reasons explained before. 
(Try putting a quotation mark in your string.) 
An example string: 

CHNEW$="!#*<BFGJLMPQZ" 

3. Copy the standard character set from 
CHORG (57344) to CHBASE by PEEK and 
POKE statements. 
4. Modify the unneeded standard characters 
into custom characters by POKEing custom 
character data into the character address 
(CHADD) of each character in the string. 
(See Program 3 for specific details of the 
procedure.) 

Printing Complete Playfields 
Program 2 places the custom characters on screen 
with PRINT #6 statements . A better, though more 
difficult, method is plotting the character on the 
screen using color data to designate which char­
acter is to be plotted and in what color the character 
will appear. The color data to define a character 
contains two elements: the character number (the 
Atari internal character set number from table 
9.6), and a plus or minus offset which determines 
the color of the character. The offsets may be ob­
tained from Figure 9.7 on page 56 of the Atari 
BASIC Reference Manual. The easiest way to explain 
this concept is with examples. 

Example 1: Suppose you want to display the stan­
dard character "K" in Graphics mode 1 with color 
0: 

1. From table 9.6, the internal character 
number for "K" is 43. Note that the "K" is 
from column 2. 
2. From table 9.7, the offset to produce a col­
umn 2 character in color 0 is + 32. 
3. The color data to plot "K" in color 0 would 
be 43+32=75. 
4. 210 ... 

220 Color 75 
230 Plot 5,7 
240 ... 
The program lines above will print a "K" 

incolorOatX=5, Y=7. 

Example 2: Suppose you want to display your 
custom character number 19 in graphics mode 2 

with color 3. Your character number 19 corres­
ponds to the standard character";": 

1. From table 9.6, the internal character 
number for";" is 27 from column 1. 
2. From table 9.7, the offset to produce a col­
umn 1 character in color 3 is + 128. 
3. The color data to plot your custom character 
in color 3 would be 27 + 128 = 155. 
4. 150 .. . 

160 Color 155 
170 Plot 7,1 
180 ... 
The program lines above will print your 
custom character in color 3 at X = 7, Y = 1. 

A complete playfield may be drawn using 
the color/plot method by implementing a nested 
row, column loop which reads the color numbers 
from DATA statements and plots the characters 
to the scree.n (see lines 550 through 610 of Program 
3 for a method). 

Program 3 is a full screen, graphics 2, fixed 
playfield demonstration using 31 custom characters: 

Lines 30-80 Initialize, define string, and find CHBASE. 
Lines 110-130 Move standard cha racter set down to CHBASE. 
Lines 150-210 Modify the characters in the s tring into custom 

characters . Line 160 locates the correct ad­
dresses to modify. The -32 is an offset to 
change AT ASCII to Atari interna l character 
numbers. 

Lines 301-331 
Line420 

Custom character data. 
Select split screen mode; kill cursor. 

Line 510-530 
Lines 550-610 
Line 630 

Change character set pointer; select colors. 
Read color data and plot characters on screen. 
Print standard characters in text window . 

Lines 650-680 Flicker engine exh aust. 
Lines 700-709 Color data for ten rows of 20 characters. 

Figure 1: Atari Display Mode Facts 

Colors 
Available Bytes of 

Graphics Graphics Resolution (Including Memory/ 
Mode Type HxV Background) Screen 

0 Character 320x192 2 960 
1 Character 160x192 5 480 
2 Character 160x96 5 240 
5 Bit Mapped 80x48 4 960 
7 Bit Mapped 160x96 4 3840 
8 Bit Mapped 320x 192 2 7680 

Character Color Information 
Character Type 

Uppercase alphabetical I Color Register 

0 
Lowercase alphabetical 
Inverse uppercase alphabetical 
Inverse lowercase alphabetical 
Numbers, punctuation marl<s, etc. 
Inverse numbers, punctuation marks, etc. 

1 
2 
3 
0 
2 
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Figure 2: Typical Custom Character 
Row Byte 
Memory 
Location 

Column Values 
00 
N '<!' N \D 
.-<\Dr'l.-<OO'<t!N.-< 

CHADD 
CHADD+l 
CHADD+2 
CHADD+3 
CHADD+4 
CHADD+S 
CHADD+6 
CHADD+7 

Rows 

Byte1=24 
Byte2=36 
Byte3=66 
Byte4=255 
ByteS=O 
Byte6=27 
Byte7=24 
Byte8=64 

8+16 
4+32 
2+64 
1+2+4+8+16 + 32 + 64 + 128 
0 
1+2+8+16 
8+16 
64 

Figure 3: Memory Map 

t-----------L CHORG +1024 
STANDARD ATARJ 
CHARACTER SET 
(128 CHARACTERS) 

t--------~CHORG = 57344 

~S-C_R_E-EN_M_E_M_O_R_Y__;~'--MEMTOP = PEEK(106)*256 

· INCI;UDING DISPLAY 
LIST 
X=992 FOR GR. 0 
X=674 FOR GR. 1 
X=424 FOR GR. 2 

UNUSED 

ROOMFOR128 
CUSTOM 
CHARACTERS 

BOTTOM OF SCREEN 
MEMOR\' (MEMTOP.:-X) 

t---------......+- CHBASE= MEMTOP -2048 

PLA YERJMISSILE 
DISPLAY AREA 

Program 1: Character Editor 
5 CLR : ? "{CLEAR } ":OPEN #1,4.0,"K:": 

OPEN #6,4,0,"S:":SETCOLOR 2,9,2 :SE 
TCOLOR 4,9,2:PO KE 752,1 

10 DIM C$11>,STORE<81:N =O 
20 GOSUB 600 0 
4 0 ? :? :? "PLUG JOYSTIC K INTO JAC K 

50 
60 

70 

1 .. 

? 
? 
? 
? 

"DRAW 
"HOLD 
: ? 
: ? : ? 

CHARACTER WITH JOYSTICK" 
TRIGGER BUTTON TO ERASE": 

"{8 SPACES}PLEASE WAIT . 

90 CHBASE=IPEE K1 106> -8 >*256:CHORG=57 
3 44 

100 FOR I=O TO 1023:POKE CHBASE+I,PE 
E K( CHORG+Il:NEXT I 

105 C$="&" 
110 CHADD=CHBASE+IASCIC$) -32 >*8 
120 POKE 756,CHBASE/256 
200? "{CLEAR}":POl<E 752,l:GOSUB 60 0 

0 
205 FOR I=O TO 7:STORE<I> =O :NEXT I 
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210 ? 
220 ? "{5 SPACES}87654321" 
2 30 ? "{4 SPACES}{Q}{8 R}{ E}" 
2 40? "{4 SPACES}:C8 SPACES}: 1" 
250? "{4 SPACES}:<8 SPACES}: 2" 
260? "{4 SPACES}:{8 SPACES } : 3 

{3 SPACES}C = CLEAR CHAF" 
270? "{4 SPACES}:CB SPA CES}: 4 

{3 SPACESJD = DEMO CHAR" 
280? "{4 SPACES}: {8 SPACES }: 5 

{ 3 SPACES}P = PRI NT DATA" 
290 ? "<4 SPACES}: {8 SPACES J: 6 

{3 SPACES }E = ENTER DATA" 
300 ? " { 4 SPACES} : < 8 SPACESJ : 7 " 
310 ? "{4 SPACES}: <8 SPACESJ: 8" 
320? "{4 SPACES}{Z}{8 R}CCJ" 
499 REM MAIN LOOP 
500 X=7:Y=6 
510 K=P EE l<l764> 
512 IF STRIGCO>=O THEN 700 
513 IF 1<=18 THEN 1000 
514 IF K=58 THEN 2000 
515 IF K=IO THEN 3 000 
516 IF K=42 THEN 5000 
518 POSITION X,Y:? 
520 FOR DELAY =l TO 15:NEXT IIELAY 
530 POSITION X,Y:? .. . .. 
540 FOR DELAY=! TO 15:NEXT DEL AY 
550 ST=STICK<O> 
560 IF ST=15 THEN 510 
570 IF ST=6 OR ST=14 OR ST=lO THEN Y 

=Y-1 
580 IF ST=5 OR ST=9 OR ST=l ~ : THEN Y= 

Y+l 
590 IF ST=5 OR ST=6 OR ST=7 THEN X=X 

+1 
600 IF ST=9 OR ST=lO OR ST=ll THEN X 

=X-1 
610 IF X> 14 THEN X=14 
62 0 IF X< 7 TH EN X=7 
6 30 IF Y > 13 THEN Y=13 
640 IF Y< 6 THEN Y=6 
650 GOTO 510 
700 POSITION X,Y:? ..... 
710 FOR DELAY =l TO 15:NEXT DELAY 
720 POSITION X,Y:? 
730 FDR DELAY=l TO 15:NEXT DELAY 
7 32 IF K=18 THEN 1000 
7 3 4 IF K=58 THEN 2000 
7 3 6 IF K=lO THEN 3000 
738 IF 1<=42 THEN 5000 
740 GOTO 550 
999 REM CLEAR CHAR 
1000 POKE 764,255 
1010 GOTO 200 
1999 REM DEMO CHAR 
2000 BYTE=O:BIT=O 
2005 GOSUB 4000 



2008 
2010 
2020 
2030 
2035 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
211 0 
2120 
2130 
2140 
2150 
2160 

REM DETERMINE DATA VALUES 
FOR Y=O TD 7 
FOR X=7 TO 0 STEP -1 
LOCATE <X+7), <Y+6) ,PIX 
POSITION <X+7), (Y+6) :PUT 
IF PIX=160 THEN PIX=1 
IF PIX=32 THEN PIX=O 
IF X=7 THEN BIT=PIX 
IF X=6 THEN BIT=PIX*2 
IF X=5 THEN BIT=PIX*4 
IF X=4 THEN BIT=PIX*8 
IF X=3 THEN BIT=PIX*16 
IF X=2 THEN BIT=PIX•32 
IF X=1 THEN BIT=PIX*64 
IF X=O THEN BIT=PIX*128 
BVTE=BYTE+BIT 
NEXT x 
STORE<Y>=BYTE 

2165 BYTE=O 
2170 NEXT Y 
2180 POSITION 2, 16:? "DATA "; 
2190 FOR Y=O TO 6 
2200 STORE=STORE<Y> 
2210? STORE;","; 
2220 NEXT Y 
2230 STORE=STORE<7> 
2240 ? STORE; 

#6,PIX 

2242 FOR J=O TD 7:STORE=STORE<J> 
2244 POKE CHADD+J,STORE:NEXT J 
2248 REM ALTER DISPLAY LIST 

4030 
4040 
4050 
4200 
4999 
5000 
50 1 0 
5020 
5030 

5040 
5050 
5060 
5070 
5080 
5200 
5210 

NEXT Y 
POSITION 0,20:? "{19 SPACES}" 
POSITION 0,21:? "{19 SPACES}" 
RETURN 
REM ENTER DATA INTO PROGRAM 
POKE 559,0 
GOSUB 3200 
GOSUB 5200 
? 9000+N; 11 DATA 0 ;S0 ;":' 11 ;S1; 11

,
11 

; S2; II!' II; 53; II~ II; 54; u' II; 55; II!' ti; 56 
; II. II; 57 
GOSUB 5210 
N=N+1 
POKE 764,255 
POKE 559,34 
GOTO 200 
? CHR$(125>:? :RETURN 
? :? :? "CONT":POSITIDN O,O:PO~: 

E 842,1 3 :STOP 
5220 POKE 842 , 12:? CHR$C1 25):? :RETU 

RN 
6000 ? "{10 SPACES}CHARACTER EDITOR" 
6010 ? "{10 SPACES}{16 M}" 
6020 RETURN 

Program 2: Custom Characters 

10 N=O 
20 MEMTOP=PEEKC106>*256 

2250 A=PEEKC560)+PEEK<561>*256 30 CHBASE=MEMTOP-2048 
2260 POKE A+25,6:POKE A+26,6:POKE A+ 40 REM CLEAR MEMORY FDR NEW CHARACTE 

27,7:POKE A+28 , PEEKCA+29):PO KE R SET 
A+29,PEEK<A+ 30 >:POKE A+30,PEEK< 50 FOR I=CHBASE TO CHBASE+1024 
A+31) 60 POKE I,O 

2265 REM PRINT CHAR TO SCREEN 70 NEXT I 
2270 POSITION 2,18:? "{3 SPACES}GR 0 80 REM POKE NEW CHARACTER SET INTO M 

& L & L L & & L & L L L &"; 
2280 POSITION 0,20:? #6;"GR 1: LL L 

~~·~&"; 
2290 POSITION 0,21:? #6;"GR 2: L & L 

&: & & &u; 
2345 POKE 764,255 
2350 GOTO 500 
2999 REM PRINT DATA TO PRINTER 
3000 TRAP 3100 
3005 POKE 559,0 
3030 GOSUB 3200 
3040 LPRINT "DATA ";SO;",";S1;",";S2 

; II!' II; 53; II!' U; 54; U' II; 55; II' II; 56; II' 
"; S7 

3050 POKE 559,34 
3060 POKE 764,255 
3070 GOTO 200 
3100 GOSUB 4000 
3110 POKE 559,34 
3120 POSITION 2,17 
3130 ? " PRINTER NOT CONNECTED" 
3140 ? "{9 SPACES} - DR -" 
3150 ? "{3 SPACES}PRINTER TURNED OFF" 

3160 FOR DELAY=! TO 400:NEXT DELAY 
3165 GOSUB 4000 
3170 POKE 764,255 
3180 GOTO 200 
3200 SO=STORECO):S1=STORE<1>:S2=STOR 

EC2):S3=STOREC3):S4=STORE(4):S5 
=STORE<5>:S6=STORE<6>:S7=STOREC 
7> 

3210 RETURN 
3999 REM CLEAR DATA SUB 
4000 POSITION 2,16 
4010 FDR Y=16 TD 19 
4020 ? "{37 SPACES}" 

EMORY 
90 READ A 
100 IF A=999 THEN 300 :REM 999 IS END 

OF DATA FLAG 
110 POKE CHBASE+N,A 
120 N=N+l 
1 30 GOTO 90 
190 REM DATA STATEMENTS FOR SPACE,6 

CHARACTERS AND FLAG. FIRST CHARA 
CTER MUST BE A SPACE 

195 REM LINE 220 IS A SPACE TO SKIP 
THE QUOTATION MARKS 

200 DATA O,O,O,O,O,O,O,O 
210 DATA 32,33,35,35,35,35~255,255 
220 DATA O,O,O,O,O,O,O,O 
230 DATA 112,112,112,112,248,248,248 

,248 
240 DATA 248,252~254,254 , 86,6,255,25 

5 
250 DATA 0,0,32,32,32,32,112,240 
260 DATA 41,38, 32,32,32,32,32,32 
270 DATA o,o,o,o,o,32,32,40 
280 DATA 999 
290 REM SET GRAPHICS MODE 
300 GRAPHICS 2 
310 REM TELL COMPUTER WHERE TO FIND 

NEW CHARACTER SET 
320 POKE 756,CHBASE/256 
324 REM PRINT NEW CHARACTERS 
325 POSITION 9,7 
330? #6;" 7

/." 

335 POSITION 9,8 
340 ? #6; "L#" 
345 POSITION 9,9 
350 ? #6; .. ~$ 11 

360 GOTO 360 
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Program 3: Fixed Playfield Demonstration 

10 CLR 
20 REM N = NUMBER OF CHARACTERS IN C 

HNEW$ STRING 
30 N=3 1:CHORG = 57344 
40 REM DEFINE STRING 
50 DIM CHNEW$CN> 
60 CHNEW$="!#$'l.~c' <>*+, - .l; < = >?@ BGHJ K 

MNPQVW" 
70 REM FIND CHBASE 
80 CHBASE=CPEEK1106> - 8>*256 
90 ? : ? " PLEASE WA IT. 7 60 NUMBERS 

TO HOVE" 
100 REH COPY STANDARD CHARACTER SET 

FROM CHORG TO CHBASE 
110 FOR I=O TO 511 
120 PO KE CHBASE+I,PEEKICHORG+I) 
130 NEXT I 
140 REM READ AND POKE CUSTOM DATA IN 

TO THE CHARACTERS IN STRING CHNE 
W$" 

150 FOR 1=1 TO N 
160 CHADD=CHBASE+CASCCCHNEW$(J))-32) 

*8 
170 FDR J=O TO 7 
180 READ A 
190 PO KE CHADD+J,A 
200 NEXT J 
210 NEXT I 
300 REH CUSTOM CHARACTER DATA 
301 DATA 0,0,0,128,o,o.o,o 
302 DATA o,o,o,o,0.0,0,16 
303 DATA O, O, O, O, 1, O, 0, 0 
30 4 DATA 8,0,0,0,0,0,0,0 
305 DATA o,o,o,o.o,o. 3 1 , 127 
306 DATA 0,0,0,0 .0,0, 255 , 255 
307 DATA 0.0,0,0,0.0,249,254 
~0 8 DATA 0,0,0,0,1,15, 3 1,31 
309 DATA 1,7,31,24,255,255,255,219 
310 DATA 255,231,255,0,255,255,255,2 

19 
3 11 DATA 128 ,22 4 ,2 48, 24 ., 255,255,255, 

2 19 
3 1 2 DATA 0,0.0,0,224,240,249,249 
313 DATA 31,31,15,7,1.1,3,2 

This si111plc 11/i/ity pro rn111 nllow you lo rle i 11 your own 
Atnri wsto111 clrnrncters. 
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3 14 DATA 219,255,255,255,127,16, 32 .6 
4 

3 15 DATA 219,255,255.255,255,24,60,6 
0 

3 16 DATA 219,255,255,255,254,B,4,2 
317 DATA 248,248,240,224,128,128, 192 

,64 
3 18 DATA 6,5,6,1 2, 127 ,0,0 ,0 
3 19 DATA 128,0,0 ,0,o,o,o,o 
320 DATA 60 , 126, 1 2 6, 126,60,60,60,60 
3 21 DATA 1 ,0,0 , o,o,o . o,o 
322 DATA 96,16 0 ,96,48, 25 4,0,0, 0 

32 4 
DATA 
DATA 
,255 
DATA 

24,24,24.24.24,0.0,0 
128,192.24 0 .240. 2 4 8 . 252 . 25 4 

129,195. 2 3 1,255,255,255,255 

32 6 DATA 128, 19 2 .. 19 2 .2 2 4.,224,224,248 

327 DATA 1,3.7, 3 1 ,6 3 ,6 3 .127,255 
328 DATA 1,3,7,7,15, 3 1,63 ,255 
32 9 DATA 255,255,255,255,25~,254,249 

'7 
330 DATA 252,251,247,207,191,127,255 

..., C" C" 
.. L. ..J ..J 

33 1 DATA 255,255 .. 255 .. 255,25~,255 .. 255 

40 0 REM PUT PLAYFIELD ON SCREEN 
420 GRAPHICS 2:PO KE 752,1 
500 REM TELL COMPUTER WHERE TO FIND 

NEW CHARACTER SET 
510 POKE 756,CHBASE/256 
530 SETCOL OR 0 , 3 ,6:SETCOLOR 1,8 ,6 :SE 

TCOLOR 2,1,lO:SETCOLOR :",0 .1 0 
540 REM PLOT CHARACTERS USI~G COLOR 

DATA 
550 FOR ROW= O TO 9 
560 FOR COLUMN= O TO 19 
570 READ CHAR 
580 COLOR CHAR 
590 PLOT COLUMN,ROW 
600 NEXT COLUMN 
610 NEXT ROW 
620 REM PRINT STANDARD NUMBERS AND L 

ETTERS IN TEXT WINDOW 
6 3 0? : ? "FUEL: 2568 STARDA1E:174 A 

LTITUDE:390": 

5CORE:5037 
SlM~DAT :114 

An exn111ple of the n111e piny iclrls yo11 cn11 ere ·te with w s/0111 
clrnrnclers. Thi screen H ns e11ernt erl by one o · t!tc fo llorui11 
sn111ple progm111s. 



64 0 REH BLIN K ENGINE EXHAUST 
6 50 FOR LUH=O TO 8 STEP 2 
660 SETCOLOR 0 , 3 ,LUH 
67 0 NEXT LUM 
680 GOTO 650 
699 REH CHARACTER COLOR DATA 
70 0 DATA 0 ,129,0, 0,0 ,0 , 1 3 1 , 0,1 3 2,0,1 

33 ,o,o, 1 3 2,0,0 ,o ,o,o, 1 3 1 
701 DATA o,o,0,133 , o,o,o,o,6,7,8,o,1 

29 , 0,0, 129,0, 133,0,0 
7 0 2 DATA 0,133,0,0,132,0,9,10,11,11, 

11, 12, 13, 129,0, 0 , 1 3 1,0, 129,0 
703 DATA 0,0 , 132,0,0,0,14,15,27,27 , 2 

7,28 , 29,0 , 133,0,0,0,0,1 3 2 
704 DATA 202,133,0,132,0,133,30 , 31 , 6 

4,64,64,98,103,0,129,0,206,202,1 
3 2,0 

705 DATA 215 , 203,202,0,0,0 , 129 , 133 , 7 
2,72 , 72, 0, 13 3 ,0,206,20 3 ,215 , 215, 
20 5,0 

706 DATA 215,215,215,205,1 33 ,0,2 0 6,2 
03,215,202,1 3 3,0,0,208,215,215,2 
15,215,215,202 

707 DATA 215,215,209,214,215,215 , 215 
,215,215 , 215 , 215,209,214,215 , 215 
,2 15,215,215,215,215 

708 DATA 215,215,215,215,215,215,215 
,215,215,215,215,215,215,215,215 
,215,215,215 , 215,215 

709 DATA 215,215,215,215,215,115,99 , 
111' 114' 101 '26' 21, 1 6' 19, 2 3 ' 215' 2 
15,215,215, 2 15 © 

BASIC COMPILER 
AND ASSEMBLER 

FOR ATARI ~' 
& COMMODORE 64@ 

THE BASM BASIC COMPILER AND ASSEMBLER FOR 
ATARI / COMMODORE 64 produces programs that run up to 
130 times faster than A tan / Commodore BASIC. Uses the 
syn1ax of BASIC wi th ASSEMBLY LANGUAGE da ta types and 
addressing modes. Has the efficiency of ASSEMBLY. bu t cuts 
program development time by 2 to 3 times. Produces highly 
eff1c1en1 ROMable binary flies. Programming featu res: IF­
ELSE -ENOl F: WHILE -EN DWH ILE: DEF-ENDDEF. Util ity 
libraries: graphics: disc access. debugging aid. Editor in­
c luded. Block-structured capability. Eases the transition from. 
BASIC to ASSEMBLY LANGUAGE programming. Eliminate 
the tedium of calculat ing the log istics of ASSEMBLY Syntax. 
In- line standard 6502 ASSEMBLER. The next step in the 
evolut ion of the small computer BASIC language. 

A vailab/e soon for APPLE II 

Dealer Inquiries invited. 

BASM requires 32K. disk. Price $99.95 plus $2.00 for shipping 
(add $1 .50 for C.0.0.). In Calif. add 6Y2% tax. Specif .. Atari or 
Commodore. Send check or money order to: 

COMPUTER ALLIANCE 
211 15 Devonshire St .. H 132C. Cha!sworth, CA 91311 I (2 t 3) 368-4089 

NOVV! For your Atari 400™/BOO™ 
MPP-1000 Modem 

MPP-1100 Parallel Printer 
Interface 

MPP-1100 Pa•allal 
P•ln .... lntarl9C8 

• No Atari 850™ Interface Module needed . 
• Compatible with all software [including Vis1calc™. Text 

W izard™. and Filemeneger 800™. etc .). 
• 5 foot cable with Centronic plug (compatible with Epson , 

NEC. IDS. etc . - adaptor available for Atari 825™]. 
• Faster data transfer . 
• 2 year warranty . 
• Replacement ROM for operating system. 
• Compatible with MICR081TS Modem . 
• 8 bit data transfer for graphics . 

nw only $99.95 

• No Atar i 850™ Inter face Module Needed 
• Smart Terminal Software 
• 16K Tape/Disk 
• Direct Connect 
• Connects to Joystick Port #4 
Smart Terminal Features: 

• Multiple Buffers 
• Off-Line Editing 
• Upload/Download of Text and Programs 
• Binary Files 
• FulVHelf Duplex 
• ASCll/ATASCll Translation 
• Allows Transfer of Files Larger then Memory 
• Var iable Baud Rate 
• Pari ty Options 
• 100 % Machine Language 

only $199.DD ffilCROBITS 
PERIPHERAL 
PRODUCTS 434 W . First Street• Albany, Oregon 97321 • (503) 967-9075 
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Sinclair/Timex 
Screen Splitter 

tion LN/G/graphic S/function TA 
Before yo u ca n use this routine, you must 

POKE into it information on how many lines yo u 
want to protect a t the top of the screen: 

POKE 16515, 24-N 

Harold Miller 
where i the number of protected lir e (and 
24-N is the number of lines that are cle:ired). 

This short, clever techn ique allows you to put text on 
screen and then clear the screen below at will, leaving 
your 111essages intact. 

Then, each time you want to clea r only the 
lower portion 'of the screen , use : 

RAND USR 16514 
To see how easi ly this works, add these lines after 
the REM line and RUN : 
112! FOR I=f2! TO 212! After you've owned your Sinclair/Timex computer 

for a few minutes, you know that the bottom twC' 
lines on the screen a re not available to you . Your 
computer needs them to send you report codes 
and to di play the program lin you a re editing. 

212! PRINT AT I ,f2!;I 
312! NEXT I 
412! PRINT AT 2 1 ,f2!;"N=?" 
512! INPUT N 
612! POKE 1 6515,24-N 

Here's a way to reserve as many lines as yo u 
need at the top of the screen for yo ur own words. 
You can put instructions, remi nder , warnings, 
and other messages there . Then , ins tead of using 
CLS in yo ur program, you can use th USR com­
mand (a call to a six-byte machine language 
routine) to clear the screen of all but those top 
lines. 

712! PRINT AT 21,f2!;"PRESS ENTER TO CLEAR" 
812! PAUSE 4E4 
912! RAND USR 16514 

Her is th assembly lis ting of the machin 
language ubroutine: 
Location Decimal Hex Opcode Comment 

16514 6 
16515 No 

The machine language routine is easy to add 
to any program in the form of a REM sta tement 
that l/IU St be the first line in your program: 

16516 

16517 

205 

44 

1 REM T?L GST AN 16518 10 

The i keystrokes after REM are: grap hic T/?/func- 16519 201 

DEV~LOP ! • 
FIVE POWERFUL SOFTWARE 

DEVELOPMENT TOOLS 
Plus 'Cite Exciting .New Sook 

INSIDE THE VIC 
THE BOOK 

A complete c lear explana ti on of mach ine 
language, Assembly language, VIC 20 archi­
tecture, graphics, Joystick and sound effect 
programming. Detailed step-by-step guide to the 
use of the development tools. How to combine 
BASIC and machine language, make auto-start 
cartridges, In terface with the Internal ROM· 
based programs of BASIC and the Kernel. 
Sample programs fully explained. 

THE TOOLS 
Assembler/Ed itor/Loader/Decoder/Monitor 
Full-featured Assembler allows use of labels, 
comments and arithmetic expressions to create 
machine language programs. Create , save, 
modify Assembly language programs with the 
Editor. Load and link mach ine language modules 
with the Loader. Decode machine language beck 
Into assembly language for study or Input to the 
Editor. Single-step program execution with the 
Monitor. Extended features combines Assembler/ 
Editor for maximum ease of use. 

ALL FOR $49.95 PLUS $2.00 POSTAGE AND HANDLING Standard version runs on 
any system with Datasette (SK and up) Add $5.00 for disk version , $5.00 for extended features 

(minimum SK) Send check, M.O ., VISA/MC ($2.00 S.C.) or specify C.O .D. (add $3.00) to: 

/~./£1/<@fi?J/fl~ P.O. Box 2!J7 , Cannon Falls, MN 55009 

((J/~.D·l'f< 507-263-4821 
-I ~~~§~~~~~~ VIC-20 Is a r~lstered TM of 
• ~ Commodore Suslnen Machlnts Inc. 

06 

NH 
CD 

2C 
QA 

C9 

------
ldb,N loads N into the B register 

NH ~24 
call OA2C ca ll s CLS routine in ROM , 

but s kips OA2A and 
OA2B, w hich is Id b,24 

ret © 

THE COMIPLETE 

VIC:* 
VIC, VIC ·20 & 64 are trademarks of 

Commodore Business Machines 

AT LAST: A Definit ive R· ~source 
Directory fo r the VIC-20' Compu ter. 
Find out what 's avai lable for the 
VIC-20', where to find i1. what it 
cos ts, and what other VIC owners 
th ink of it!! 

THE COMPLETE VIC* 
INCLUDES: 
• Descriptive listing of over 800 ~ roducts 

and programs. 
• Independent program/product reviews. 
• Cross·referenced by name anc manufacturer. 
• Unbound and pre-p unched for standard 

3-rlng binder. 
• Reader forum for reviews/com -nen1sJetc. 
• Twice yearly upda tes. 
• Names. add resses. and phone numbers o f 

VIC·20 " vendors and mail order houses carrying 
VIC-20· products. 

In the Spring Upoate: 
Bibl iography of VIC-20" maga tine ar11clas ond 

book and a functiona l cro·•s- relerence. 

COMING SOON: THE COMPLETE 64* 
The Complete VIC is avai lable ·or SlJ.50 + $1 .50 
PI H. An atlractive vinyl-covered, 3-ring binder is 
available for SS.00. (Postpaid v•i th The Complete 
vie· : NOT sold separately.) CA residents aod 6% 
sales tax. Send check or money order 10: 

MACRO DYNAMIC~; 
8950 Villa La Jolla Dr., Ste. 1200 
La Jolla, CA 92037 ALLOW4WEEKs 

FOR DELIVERY 



VIC Power Spirals 
Bruce Jor on 

Co 111p11ter art in the fo rm of "spiro-grn phic" designs. 
Spiro is a11 excellent de111011strn tion of the high resolution 
color graphics capability of the VIC 20 Superexpander 
111od11/e. Yo u'll see almost anything-from geodesic 
domes to impossible bottles. 

"Spiro" works by choosing a screen loca tion based 
on a value o f a circular functi on; then, it uses the 
CIRCLE command of th Superexpand r to draw 
a circle (1 ca ll the n1 pi ro ) around th creen loca­
tion . e t, the p rogram loop back to the function , 
take a new value, and the p roce is repea ted 
until the design is complete. 

When the program i run , it a ks fo r informa­
tion tha t give you control over th fin al de ign . 

Creating Your Design 
The firs t thing tha t Spiro asks you is " How many 
spi ros?" Thi s determines how many time the 
piro w ill b r pea ted acros the scr en . The higher 

the num b r, the more complex the design will be. 
Try 30 to ' tart with . 

S cond, it ask "Alterna te?" This all ows you 
to crea te a design consisting of two different 
pi ro . If you ty pe Y, Spiro w ill a k you fo r the 

height and width of ach o f the two spi ro to be 
used in your design . But if you type , you will 
be asked for the height and width of a single spiro. 
Try , and then 200 fo r the height and 150 fo r the 
w id th . 

One of the designs possible with a VIC-20 nnd "Power 
Spirals." 

The las t thing yo u a re asked is w hich graphics 
mode you want your design to be drawn in . If 
you type 1, the design will be dra wn in the multi­
color mode. If you choose 2, the design will be 
draw n in the high-resolution mode, and in black 
and whit . 

After the design is fini shed, you can re turn 
to the beginning of the program by typing R. This 
le ts you alter your design by changing the param­
eters. If you type F afte r your design is comple te, 
the program will au tomatica lly li st the plotting 
functi on to allow fo r quick and easy editing. 

Changing the plotting function will radically 
a lter how your design w ill look. Depending on 
w hat fun cti on yo u u e, you can w ind up with 
a nyth ing from a geode ic phere to a ort of im­
probable bottle that has its ins ides opening out­
wards to become its outsides! The best thing about 
Spiro is tha t it's unpredictable. Below is a lis t of 

me of th po sible plotting functions. Try these, 
or make up your own and ee w hat you get. 

Plotting Functions For Spiro 
1. X = 511+200*COS(A), Y = 511+250*SIN(A) 
2. X = 511+200*COS(A), Y = 511+250*SlN(A)t3 
3. X = 511+200*COS(A)1'3, Y = 511 +250*SIN(A)1'3*COS(A) 
4. X = 511+150*SIN(A) + 200*COS(A), Y = 511+325*SIN(A) 
5. X=511+200*SI (A)*COS(A), Y=511+250*SIN(A) 

10 PRINT"{CLEAR)u 
20 INPUT"HOW MANY SPIROS";Z 
30 INPUT"ALTERNATE";A$ 
40 IFA$="N"THEN90 
50 INPUT"il HEIGHT";Hl 
60 INPUT"il WIDTH";Wl 
70 INPUT"t2 HEIGHT";H2 
80 INPUT"t2 WIDTH";W2:GOT0110 
90 INPUT"HEIGHT OF SPIRO";Hl 
100 INPUT"WIDTH OF SPIRO";Wl 
110 INPUT"GRAPHICS MODE";G 
120 IFG=lTHENP=3:K=0 
130 IFG=2THENP=0:K=l 
140 GRAPHIC G:COLOR K,4,P,7 
150 A=0:DA=2*~/z 
160 I=l:DI=l 
170 GOSUB 280 
180 CIRCLE I,X,Y,Wl,Hl 
190 IF A$="Y" THEN GOSUB 350 
200 A=A+DA:IF A=2*~ THEN 230 
210 I=I+DI:IFI=>4THEN160 
220 GOT0170 
230 GETB$: IFB$='"'THEN230 
240 IFB$="R"THEN260 
250 IFB$=.F"THEN270 
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260 GRAPHIC 0:COLOR l,2,0,4:GOTO 20 
270 GRAPHIC 0:COLOR l,2,0,4:LIST 280-290 
280 X=511+200*COS(A) 
290 Y=511+250*SIN(A) 
300 IFX<=0THENX=0 
310 IFX=>l023THENX=l023 
320 IFY<=0THENY~0 
330 IFY=>l023THENY=l023 
340 RETURN 

Quit Playing Games ... 
Disk Based Software to Make Your 

Computer Get Down to Busine~ 

350 L=I:IFL<=2THENL=L+l:GOT0370 
360 IFL=>3THENL=l 

Disk Data Manager- Create and manage your )Wn data 
base. A l lows you to create, add, change, delet•!, search, 
sort, print, etc. Up to 12 00 records on a si ngle disk. 

VIC 20 . .. 59 .95 CBM 64 . .. 89 .95 

370 CIRCLE L,X,Y,W2,H2 Payroll Syste m - Full featured, complete pa:1roll sy s­
tem. Even prints che cks. 

380 RETURN (Q: VIC 20 . . . 89 .95 CBM 64 . . . 99 .95 
Ma il ing List- Up t o 12 00 records on a si ngl e c:t isk . 
Presorts by Z ip Code . Prints on stock up to tour 
labels w ide. 

VIC 20 .. . 44.95 CBM 64 . . . 5£ .. 95 

VIC·20 and Commodore 64 
Inventory Package- Mainta ins quantity on h<nd, co st, 
sales pr ice, reorder point, etc. Generates :.uggested 
reorder, sales report, and sa les analysis. 

ADVENTURES 
BANSHEE CASTLE MAGGIE 

VIC 20 .. . 89.95 CBM 64 . .. 99.95 
General Ledger- Up to 75 accounts! G enerates Balance 
Sheet, Income Statement, Update Report, et•: . 

An unbelleveable adve n1 u1e Iha! will try your 
patience. Bui lnlelllgence, persistance and 
stamina pays elf. An ac l ion-packed game thal 
keeps you on edge. 

(Ar1111cla l lnte lllgence) VIC 20 . .. 89.95 CBM 64 . .. 9~ 1 .95 
Have a 1etallonsh ip wl1h your compu tef ! hats 
hard to believe. Discuss it with " Maggie " Checkbook Manager-Up to 2 5 expen se c.1 tegori es. 

T racks all outstanding checks unt i l they He paid . VIC 16K ReQd. 51 9.95 
VIC 16K Reqd. Sl9.95 
C-64 

C·64 
VIC 20 . .. 49.95 CBM 64 .. . 4£ .95 

CONTACT US FOR ALL YOUF: 
SCRAMBLERS? WHO·OUN.tT? 

Mystery-lover's deligh t. 
How's your analytlcal mind? 

We nave 11. Tne u11Jm a1e challenge in word 
scramb le. 3 games on one tape. 

DISK BASED SOFTWARE NEEDS 
Call for specif ics on Hard w are Conf igurat i on s. 

It you have any log ic ... this Is 1ne 
game tor you. 

Test your skill & knowledge. Send Se l f-Addr ess ed Stamped Envelope for 
Catalogue of Games and o ther Applicat i ons 

DEALER INQUIRIES W E LC OME 

No exp. reQ. VIC C-64 S19.95 
VIC 16K Aeqd. $19.95 
C.04 

ORDER ALL 4 FOR 70." 
CHECK OR MONEY ORDER 

ADD $1.50 FOR P & H 

DEALER INQUIRIES INVITED. 

RA~K 
PER SONAL COli.IPuTING PM~ON 

CUSTOM SOFT\o,'l.A[ 

A. Dataspan-50 
The Dalaspan·5D expansion board is lhe co rnerstone for 
expanding the VIC·20 to its maximum capabililies. It is the most 
advanced. yet easiest to use expansion board avai lable. Unlike 
othe r expansion boards. the Oataspan·SO has the lol lowing 
exclusive fea tures: 
• 5 slot combination rotary and rocker awllch selectable 

expansion boa rd convenien tly cover> all switch ing needs now 
and in the luture without using common hazardous slot-by· 
slot power switching . 
Combination switches allow toul control between computer 
cartridges (memory expansion. Programmer's Aid ' . Vic·Mon· 
and other utilities) and game cartridges. 
Oatasj)an-50 allows stacl<ing ol memory cartridges up to 29K in 
BASIC and 4aK in machine language. 

• Fully bulfered by five hi·tech. row powei . integrated circuits 
tha t help prevenl erratic operation and loss ol datJ common in 
lypical unbullered expansion boards and isolates the VI C's· 
microprocessor lrom accidental damage. 
Highest Quality circuit boa rd with gold contacts throughout. 

• Fused to protect the VIC-20' power supply. 
Master reset button eliminates turning computer off and on. 

• Independent write·pro tection on ~vo slots. 
Dataspan.SO Kit . . . . . . . $69.95 
Dataspan.SO Assembled . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.95 

(Suggested Retail Price Assembled St09.95) 

D. Mother Switcher 
Now make any bare bones expansion board fu ll y block 
seleclable. 
• Master resel button. 

: r;~~i·g~~~e~l~~~g~~~c~n Mother Switcher. 
Molher Switcher Assembled . . . . . . . . . . . . . . . . . . . . . . . . S 11.95 

(Suggested Retail Price St7.95) 

Kits for Experienced Builders only/ 
All assembled units have fu ll 9().Day U miled Guarantee. 
"Trademark Commodore Bus. Machines 

NOTES: These prices are elfec tive June t . 1983 and are subject 
lo change without notice. All ki ts supplied with complele 
assembly and operallng lnslrucllons. 

3133 Soulh Nucla Street 
Aurora, Colroaao 80013 

3031 690.30U 

P.O. Box 863085 
Plano . Texas 75086 

(214) 867-1333 
VISA and MASTERCARD Accepted 

VIC-20* OWNERS 
Expand your System with these 

Exclusive Factory Direct Products 
B. Champagne Memory on a Beer Budget 

Highest Quality glass e~oxy 16K memory board wilh gold lingers 
grovides lull block switching and write·protection on eac~ BK 

0J~~~· ~~~~ock swilches are convenien tly located at 1he top edge 

Data RAM 
al Bare memory board IRAM/ ROMI . . ... .. . . . .. . . . 
b Sm memory board Kil. . ... . .. .. . .. . ... . .... . 

Includes all components excepl RAM/ ROM chips 
DataRAM 8 

$13.95 
$17.95 

cl Board with BK RAM · Complele Kit . . . . . . . . . . . . . . . . . . $34.95 
d Board with BK RAM Assembled . . . . . . . . . . . . . . . . . . . . $37.95 

(Suggested Retail Price Assembled 547.95) 
DataRAM 16 
•I Board wllh 16K RAM · Complete Kii .. $48.95 
0 Board with 16K RAM Assembled .................... $54.95 

(Suggested Retail Price Assembled 569.95) 

C. Datablast-16 
F ina~ a low cost. high ~uality 27t6 EPROM r,rogrammer lor !he 
Y~f~ E~Ri;:i~ :our mosl o ten used machine anguage programs 

: g~~t>g:r~s~ ~~:hPtQ'~f>o¥~P.~Y · .. M1cromon .. or 
our soltware below. 

• Program/read mode switch. 
• We suggest you use the EPROMs with our DataRAM 

memory board. 
Datablast-16 'I Kii with low·cost ZIF' socket .. .. .. . . . 
b Assembled with low<:osl Zif• sockel . . . . .......... . 

(Suggested Retail Pri ce Assem bled S79 951 
cl Kii with Textool Zif• socket. ................... . 
d Assembled with Tutool Zif• sockel ..... . . . ....... . . 

$49.95 
559.95 

SSS.95 
$61.95 

(Sugoested Retai l Price Assembled 585.951 
et &lltware for DalablasJ.16 (l!pef . . ............. ... ... S 9.95 
0 2716 EPRDMs . . . . . . . . . . . . . . . . . . . . . . . . S 4.50 
·zero insertion force. 

TERMS: No. C.0.0. orders. Shipping and Handling S3.00. 
VISA/ MASTERCARD · Add 3%. Most orders shipped wi thin 48 
hours. (Personal checks - allow 2 weeks ) 

Dlgltal Interface Systems Co. 
P.O. Box 8715 

Portland, OR 97207 · 
(503) 295-5890 

CB-2 
The CB·2 is a complete hardware and so·tware package thal 
allows you to easily and elficien tly make a 1'ack·upcopyol your 
valuable soil ware library. Now you can pr olect your investmentl 
Unique leatures: 
• Allows connection lor one or two Oa1ase11e· recorders (or 

eQuivalent). Two rl)Corders reQuired for sl nple back-up copies. 
• Exclusive state·of-the·art circuitry le ts 1ou actually hear and 

see tape data being loaded or saved. 
• Special wave shaping ci rcuilry makes a back·up copy as 

good or better than lhe original. 
• CB·Zs Super Blocksaver sollware and inte 1ace card allow you 

to make a back·up copy ol your cartridge programs 
al CB·2 Auembled . . . . . . . . . . . . . . . . . . . . . . . . . . . S89.95 
b) Special CB·

2 
~Su~eg~s led Retail Pnce st· 4 95) 

lor Dalaspan-Aflso owners . . . . . . . . . . . . . . . . . . . . . S79.95 
(Please specil)'._ which model when ordering) 

(Suggested Retail Price Sll 4 951 

E. RAMraider 
• Makes your 3K or Superexpander' cartr iJge a full 4K RAM 

Recaptures your RAM lor BASIC and mo•'es it into Expansion 
memory (lower ha ll ol Blocks t . 2. or 31 

RAM raider Kii ........... S24.95 
RAMraider Assembled . . . . . . . . . . . . . . . . . S34.95 

RAMcharger 
• Turn ~our Commodore BK carlridge into 1full16K cartridge. 

: ~~kbe~c~1f~~;'f~i~~e Wr\'J~i~~~slitu t i or 
RAMChaf!ler Kil . . . . . . . . • . . . . . . . . . . . . . . . . . . . S28.95 

What Makes The VIC Tic? 
If you think computer hardware means nuts and bolls. lhis book 
is for you' Wri llen especial ly lor the beginne ·by VIC enthusiasts. 
Whal Makes The VIC Tic? . . . . . . . .. . . . . .. S 7.95 

(Shipping included .) 



Standard VIC 20 
no addit ional memory needed 

(CG008) Alien Panic $12.95 
Race against time as your guy digs holes to trap 
al iens in 4 floor laddered , br ick construc t ion site. 
Requ i res joystick . 

(CG096) Antimatter Splatter $24.95 
This game is as good as its name. Another pure 
mach ine code game, th is one is fast! The al ien at 
the top of the screen is mak ing a strong effort to 
rid the world of humanki nd by dropp ing anti ­
matter on them . The splatter cannon and you are 
our only hope as more and more antimatter falls . 
Joystick again is optional equipment . 

(CG026) Collide $12.95 
" Vic" controls one, you the other as cars go 
opposite d irect ions on 4 lane track . Requ ires 
joystick. 

(CG094) Exterminator $24.95 
Recently scor ing a rating of 10 out of a poss ible 
10 this game was praised as "one of the best I've 
seen on any computer" by a prominent rev iewer 
in a leading magaz ine. The idea is to shoot a 
centipede before it overuns you , the problem 
being every t ime you hit it, it divides in to two 
separate shorter ones. Several other littl e 
creatures bounce around during this struggle. A l l 
of them lethal. 100% machine language makes 
the rapid f ire act ion very smooth . A joystick is 
optional , but as always, recommended , (a trac 
ball is also very nice!). 

(CG054) Krazy Kong $12.95 
Three screens, a gorilla , barrels , and changing 
difficulty levels help to make this one of ou r most 
popular. Joystick opt iona l. 

(CG098) Racefun $19.95 
Extensive use of multicolored character capabili­
ties of the "Vic" make this one very appealing to 
the eye. Fast all machine language 
action , quick response to the stick or 
keyboard control led throttle, combine 
w ith the challenge of driving in 
ever faster traffic to make it 
appeal to the rest of the body. 
Joystick controlling 
is an option . 

(CG058) Rescue From Nufon $12.95 
Must f ind 30 hostages in th is 100 room , 5 story , 
alien infested , graphic advent ure game. A 
continual big seller. Keyboard only (n. = north w = 
west etc .) 

(CG068) The Catch . . . $12.95 
Another all machine language game based on th e 
principle that one person w ith one joystick 
guiding one catch/ sh ield can catch everyth ing 
that one al ien can throw at one. The act ion comes 
slowly at f irst but by the fo urth wave you 'll be 
aware of .. . " The Catch " . . . 

Expanded Memory Vic 20 Games 
(CG090) Defender On Tri $19.95 
Pil ot a defender style sh ip on miss ion to save 
trapped scientis ts from a fi ery fate (they are 
aboard an alien vessel deep in the gravity well of 
sol ) . Excellent graph ics. Short scene sett ing story 
in th e in struct ions. " Defender On Tri" requires at 
least 3K added memory. 

(CG092) 30 Man $19.95 
The maze from probably the most popular arcade 
game ever, w ith perspect ive altered from over­
head to eye level. The dots, th e monsters, th e 
power dots, the side ex its , the game is amazing . 
"30 Man" requires at least 3K added memory. 

(CG088) Space Quest $19.95 
Our first BK memory expander game and its a 
beau ty . The scene (a short story is included) is far 
in the future , a time when man 's knowledge has 
reduced an entire galaxy into a mapped series of 
quadrants. This game has stratagy (you plot your 
own hyperspace jumps on Galaxy map) , act ion 
(against a starry background you find yourself 
engaged in a dogfight , lase r style) , explorat ion 
(you must fly your ship deep into caverns to pick 
up necessary fuel) . "Space Quest" requires at 

least BK memory expansion and a joystick . 

Commodore 64 
(CG602) 30-64, Man $19.95 
This available on the expanded "Vic 20" 
game, has been completely rewr itten for 
the 64 and uses sprites , sounds , and 
other features not available on the "Vic ''. 
This one requires a joystick. 

P .0. Box 156, Shady Cove, Oregon 97539-0156 Mastercard and Visa cards accepted C.0.D. Orders ... call (503) 878·2113 
VIC is a trad emark of Commodore Bus iness Mach ines. Inc. Games will be on tape un less you request d isk. Ask fo r our FREE ca ta log ! 



Using The Atari Tim~!r 
Stephen Levy 

Because FOR/NEXT loops are 11ot accurate timers, the 
solution is to incorporate Atari's intemal counters into 
programs where you want so111ethi11g dela1Jed or timed 
~fu~. . 

Have you ever written a program and wanted a 
specific time delay? What did you do? Some of us 
figured a FOR/1 EXT loop was the answer, so we 
set to •..vork with our stopwatches until we found 
that the following takes about three seconds to 
write "STOP": 
10 PRINT "BEGIN" 
20 FOR X=t TO 1000 
30 NEXT X 
40 PRINT "STOP" 

Then we went along and wrote our programs 
and found that our three-second delav had become 
five, six, or even ten seconds. Why? Because the 
Atari FOR/NEXT loops take longer as you add 
lines of code to the program . 

There is a better way . Yes, machine language 
routines are great for timing on the Atari, espe­
cially if you know how to use locations 536 to 558 
($218 to $22E). But it can be most disconcerting if 
you allow some of those registers to drop to zero 
unchecked. 

Accurate Delays 
BASIC programmers, there is a way. Use memory 
locations 18, 19, and 20. (In the May 1981 issue of 
COMPUTE!, Richard Bills shows how to use these 
locations for timing in "Real-Time Clock on the 
Atari.") 

These timers work like the mileage gauge on 
a car's speedometer: one counter counts up and 
then sets the one next to it which, in turn, se ts 
the next one. Each counter on the speedometer 
goes up when the one to its right hits ten. In the 
computer, they count up to 255 before going back 
to zero. 

Register number 20 counts at the rate of 60 
numbers per second up to number 255, then in­
crements register 19 by one and starts over. When 
register 19 reaches 255, it increments register 18 
by one. If you POKE zero into all three registers, 
it will take about 1092 seconds before a one appears 
in register 18 (more than 18 minutes). The table 
gives some times (it assumes all three registers 
began with zero). Notice that it would take more 
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than 77 hours for memory location 18 to reach 
255. 

Well, how does all this he lp? Let's look at our 
short program again. We can rewrite ii this way: 

10 PRINT "BEGIN": POKE 20,0 
20 IF PEEKC20)(180 THEN 20 
30 PRINT "STOP" 

This routine will continue to take three sec­
onds no matter how long your prograri. Well, 
not exactly; since it is written in BASIC. the longer 
the program, the longer the routine will take. But 
the influence of the program length will usually 
be negligible . 

Included here are three programs which 
demonstrate a much more functional use of this 
timer. Type in Program 1, leaving out the REM 
statements. This program tells the user the time 
interval between the press ing of RETURN after 
typing RUN and the pressing of RETUF:N a second 
time. Notice that if you press another key the 
computer goes back to line 1,30. 

This short program demonstrates 3everal 
useful concepts. First, the computer is looking for 
a particular input, in this case the RETURN key 
(A TASCH 155). Second, line 150 PEEKs at registers 
18, 19, 20. Notice we POKEd location 20 last on 
line 110 and PEEKed at it first on line 150. Third, 
line 160 contains the important formula for con­
verting the information in locations 18, 19, 20 to 
seconds. Why 4.267? Because 256 divided by 60 
numbers per second equals 4.267. Fou ~ th, lines 
170 to 190 convert the total number of :;econds to 
minutes and seconds. 

Program 2 is a bit more u seful. It i:; a timed 
math quiz in which the u ser is allowed eight and 
one half econd to answer. Line 55 is Jsed to 
check if a key has been pressed. If no key has 
been pressed, then the program goes b.Kk to check 
how much time has elapsed. Once a kt~y is 
pressed , the computer GETs the AT A~;cn code 
and calls it Al. At lines 70 and 80, Ali:; converted 
to its CHR$ and placed in its proper place in A S$. 
If Al equal 155 (AT ASCII code for the RETURN 
key), then the program moves to line ~ :00, where 
the value of ANS$ is put into variable ANS . 

The final illustration, Program 3, is also a 
math quiz. In this case the user is give·1 unlimited 
time. This program combines element:; of both 
programs 1 and 2. 



If you are serious about personal finance ••• 
• Budget Forecast - 2 6 expense categories 
•Check Entry - easy data entry-scan & modify 

26 major & 36 sub-categories -information block 
• Check Search - single or multiple parameters -

(up to seven) to search entries 
• Tabulations - detailed expense vs. budget 

comparisons by month, year-to-date, category 
• Bar Graphs- screen displays in graph form 

expenses vs. budget - by month or category ­
printing with graphic capable printers 

• Check Reconciliation - fast clearing of resident 
checks & deposits, complete summary report 

• Checkwriter - prints your custom checks 
• Printouts- most popular printers 
• Multi-Colored Graphics • Audio Enhancements 
• 7 Utility Programs • User-Friendly Operation 
• Easy To Use Instruction Manual • Audit Report 
• Handsome Tinted Plastic Storage Case 

In a feature editorial. 
"H you wanl to use a finance sys tem, bul 
don't want 10 spend several days tr~· ing lo 
learn how to use one. then A Financial 
Wizard by Computari may be jusl what 
you need." 

"The illustrated manual thal comes with 
this program is clear. direcl, and very 
thorough." 

"II appears that this finance S)'Stem was 
designed to achieve the best and mos! 
comfortable working relationship between 
1he user and the program." 

"The check enc~· youlinc is lhe most 
attractive rea ture or this finance S)'Slem. 
Data prompts are very clea r and the cate­
gory ilem names are displayed a t all time~ 
during da la enlry for your conveniem·c." 

"The rile search capabi lilies or this 
program are superior. You are orrcred 
seven ways to look up the l'hecks." 

"The system is disk intensive. All dala is 
saved aulomalically and immediately 
fo llowing all routines lhal either cnlcr dala 
or modify it ." 

"Scanning yo ur enlries is made poss ible 
by pressing STA RT. You can see records 
very qu ick ly this wa)·." 

"This is an excellent finance syslem ­
enlerlaining, accurate. and run lo use." 

Computari's 

Analo~ Magazine in a 
comprehensive stud~- of 
personal finance svstems 
for Atari *computei-s. 

"A l'inancial Wizard rrom Computari is by 
far the best of these programs and will be the 
standard of comparison for the others." 

"The check entry mode is easy lo use .. . " 

"The way 11 t 'immcial Wizard handles your 
tabulations is excellent. You can chart your 
actual expenses vs. your budget by month , by 
c11 tegory or yea r lo date." 

" . . . where ii really outshines the res! is in !he 
check reconcilia tion." 

" In errect it gives you your bank stalemenl on 
the screen, 11 complete list by month of all 
your checks 11nd deposits." 

"A Financia l Wizard has one disk that does 
every thing ... " 

"Graphics, whi le really no! a factor in the 
qu111ity of programs of this type, do make 
your budgeting chores a lillle more pleasan t. 
Again A Financial Wizard comes out on top." 

"Everything about this program is excellent .. . " 

Exclusively thru 

$ 
~IA ..... 

~.I t 1 --
' 

In a Report from Anti«.'. 

"Like most Alarians, I am captivated b)' 
the graphit'. <"Olor and sound capabilili..-s 
or my machine. Nothing quil e discoural(es 
me more than to boot up an applications 
program (personal. bu iness. cit'.) and to 
be presented with the standard graphic 'o' 
white characters on a blue screen. 

Or rnurse the usefolnes' and l'rfecliveness of 
a progrd m i~ of primar) imporlant'l'. How­
e-er. l'nhanring !he dullC\I or ap plil'ations 
prni:rams "ilh some of Atari 's t•harms, is a 
grl'al assel. A Vinanrial Wiza rd . a personal 
finance program h)· Computari's Bill 
Mctachlan , is an e~cellenl t'Xample of an 
applications proi:ram that inlCJ(rales man) 
of the Atari's fl'alures into a well conceived 
and execu ted program." 

"The use of color and sound in the data 
input prompts and enor checking roulines 
are so well done that it's 11uite simple to 
boot up the disk, follow a loni: with the 
vl'ry clear documentation, and b..- 'up and 
running' in shorl order." 

" I give A Financial Wizard high marks in 
ease of use, documenlation and perfor­
mance. If a disk-based homl' rinancl' 
package is in your foture, The Wizard 
should get serious considerJtion." 

[Jl'J Lll"JE (4051751 -7925 
CDMPUTI.R ClNTIAS •f OKC~" 

A Financial Wizard 1.5 
The logical choice. 10944 North May, Oklahoma City, OK 73120 

The system is designed for Atar i computers having a minimum of 32K 
and opera1ing f rom a disk drive . The cos t is only $59 .95 plus S3 for 
handling / postage. 

l. CHECK ENCLOSED = VISA ::J MASTERCHARGE 

If your dealer does not have A Financial Wizard ... Telephone orders 
are accepted on Mastercharge or Visa credit cards . Mai l order must be 
accompanied by check or money -order or credit card ti . 

Dealer inquir ies invited . 

· trademark of Atari Inc. OK residents ad 4 % Tax. 

NAME !Prin t) ___________________ _ 

Address 

City 

Sta te Zip _ ___ _ 

Ca rd II --------------
Exp .. _____ _ 

Signature _ ___________________ _ 



This Atari timing device should be beneficial 
whether you wish to impose a time Limit, simply 
time answers, or have users compete against each 
other or themselves. The timer has applications 
for both educational programming and games. 
With some experimentation you shou ld be able to 
adapt this timing device for use with your own 
programs. 

Sample Times 

LOC.20 LOC.19 LOC.18 

60 0 0 
60 1 0 
0 2 0 
100 2 0 
0 3 0 
100 4 0 
21 14 0 
42 28 0 
84 56 0 
176 112 0 
0 255 0 
0 60 2 
0 0 16 
0 0 100 
0 0 150 
0 0 255 

Program 1: Atari Timer 
10 REM PROGRAM 1 
15 REM 

TIME 
MIN:SEC 

0:01 
0:05 
0:08 
0:10 
0:12 
0:18 
1:00 
2:00 
4:00 
8:00 
18:08 
40:40 
291:17 
1820:35 
2730:52 
4642:29 

20 REM THIS PROGRAM DEMONSTRATES HOW 
30 REM TO USE ATARI TIMER: 
40 REM ADDRESS 18,19,20 
50 REM IT FIGURES HOW LONG IT TAKES 
60 REM YOU TO PRESS THE <RETURN> KEY. 
70 REM RUN THE PROGRAM THEN PRESS 
80 REM <RETURN> 
90 REM PROGRAM RUNS BETTER WITHOUT TH 

E 
95 REM REMARK STATEMENTS OR GOTO 100 
100 OPEN #1,4,0,"K:" 
110 FOR Z=18 TO 20:POKE Z,O:NEXT Z 
130 GET #1,D:IF D=155 THEN 150 
140 GOTO 130 
150 A=PEEKC20>:B=PEEKC19>:C=PEEKC18> 
160 SEC=INTCC4.267*256*C>+CB*4.267)+( 

A/60>) 
170 MIN=INTCSEC/60> 
180 M=MIN*60 
190 SEC=SEC-M 
200 PRINT MIN;" MINUTES ";SEC;" SECON 

DS" 

Program 2: Timed Math Quiz 
1 REM PROGRAM 2 
2 REM 
3 REM THIS IS A TIMED MATH QUIZ 
4 REM CHANGE LINE 50 TO A=1 
5 REM ALLOWS 4 1/4 SECOND 
6 REM A=2 ALLOWS 8 1/2 SECONDS 
7 REM A=3 ALLOWS 12 3/4 SECONDS, ETC. 
10 OPEN #1,4,0,"K:":DIM ANS$C10) 
15 PRINT :Ql = INTCRNDC0>*20):Q2=INTCRN 

DCO> *20): X=l 
20 
25 

PRINT Q1; " + ";Q2; 11 ="; 
POKE 18,b:POKE 19,0:POKE 20,0 
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45 A=PEEKC19>:B =PE EK<20 > 
50 IF A=2 THEN 100:REM 8 1/2 SECONDS 
55 IF PEEKC764)=255 THEN 45 
60 GET #1,Al:IF A1=155 THEN 200 
70 ANS$CX,X>=CHR$CA1> 
80 PRINT ANS$CX,X>;:X = X+1:GOTO 45 
100 PRINT :PRINT "TIME'S UP" 
110 PRINT "THE ANSWER IS ";Q1+Q2 
115 FOR W=l TD 400:NEXT W 
120 ANS$=" ":GOTO 15 
200 ANS=VALCANS$):PRINT 
210 IF ANS=Q1+Q2 THEN PRINT :PRINT "C 

ORRECT":GOTD 115 
220 PRINT :PRINT "SDRRY":PRINT :GOTO 

110 

Program 3: Revised Math Quiz 
1 REM PROGRAM 3 
2 REM 
3 REM THIS PROGRAM COMBINES ELEMENTS 
4 REM OF PROGRAMS 1 AND 2. 
5 REM IT GIVES MATH QUIZ AND TELL HOW 
6 REM LONG IT TOOK YOU TO DD EACH 
7 REM PROBLEM. 
10 OPEN #1,4,0,"K:":DIM ANS$(10) 
15 PRINT :Q1=INTCRND<0>*20):Q2=INT<RN 

D<0>*20>:X=1 
20 PRINT 01;" + ";Q2;" = "; 
25 PO KE 18,0:PDKE 19,0:POKE 20,0 
60 GET #1,Al:IF A1=155 THEN 190 
70 ANS$CX,X>=CHR$CA1> 
80 PRINT ANS$CX,X>;:X = X+l:GOTO 60 
110 PRINT "THE ANSWER IS ";Q1+Q2 
115 FOR W=l TO 1000:NEXT W 
120 ANS$=" ":GOTO 15 
190 A=PEEKC20>:B=PEEKC19>:C=PEEKC18) 
200 ANS=VAL<ANS$):PRINT 
210 IF ANS=Q1+Q2 THEN PRINT :PRINT "C 

ORRECT":GDTD 230 
220 PRINT :PRINT "SORRY" 
230 SEC=INTCC4.267*256*C>+<B•4.267)+( 

A/60)) 
240 MIN=INTCSEC/60> 
250 M=MINl60 
260 SEC=SEC-M 
270 IF MIN<>O THEN 290 
280 PRINT "THAT TOOK YOU ";SEC;" SECD 

NDS":GOTO 300 
290 PRINT "THAT TOOK YOU ";MIN;" MINU 

TES":PRINT "AND ";SEC;" SECONDS" 
300 GOTO 115 (§ 

MEMOREX 
PLDIBLE DISCS 
WE Will NOT BE UNDER· 
SOL.Df1 Call Free (800)2354137 
for prices and information. Dealer 
inquiries invited and C.O.D 's 
accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blvd . 
San Luis Obispo. CA 
9340 I. In Cal. call 
(800) 592-5935 or 
(805) 543-1037 



~'--~([f!J]) TM 

ENJOY THE GOOD LIFE WHILE YOU PILOT YOUR 
BALLOON OVER TREES, MOUNTAINS, FORESTS 
AND INDIANS. WATCH YOUR FUEL, LOOK FOR 
METEOR STORMS AND 
JET PLANE ATTACKS! 

WELCOME TO THE WORLD OF 
KAYOS. ALL GROUND LIFE HAS 
BEEN DESTROYED. YOU ARE 
UNDER CONSTANT ATTACK BY 
DEADLY FORCES. HOW LONG 
WILL YOU SURVIVE. 

11ad·Netter TM 

l~AL,JOSTM 
SPACE WAR GAME 

FOR ATARI 400*/800* 

YOU ARE THE MAD NETTER BEAUTIFUL BUT­
TERFLIES ARE EVERYWHERE! COLLECT AS MANY 
AS YOU CAN BUT DON'T GET STUNG BY THE BEES, 
CHASED BY DOGS, OR BIT BY A SNAKE! 

SEE US AT BOOTH #5039, 
McCORMICK WEST, THE 
SUMMER CES IN CHICAGO, 
FOR NEW EXCITING 
RELEASES! 

I ... .. . . 
i:DrnPUTEA 

rnArn1: 

COMPUTER MAGIC LTD. 
18 EAST MALL, PLAINVIEW, 
N.Y. 11803/ PHONE (516) 694-8960 

COMING 
SOON 

FOR ATARI 400 * /BOO* 

FOR ATARI 
400*/800* 

Cassette or Diskette 
Requires 16K 



Part II 

Visiting The 
VIC-20 Video 

Jim Butterfield. Associate Editor 

This is the second part i11 011r exploration of the VIC-20 
video, i11 which the traveler discovers that a character 
set is less important for its footage than its mileage. 

It's worthwhile making an observation about the 
"minimum VIC" configuration here. We know 
that the video chip sees memory in an unusual 
way: 

Video 
Chip 
Block 

Number 

- 7168 

Memory 
Address 

How the video chip sees memory. 

Some users have memory expansion perma­
nently connected to their VIC machines . They 
don't want to plug and unplug the memory units. 
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Yet some programs call for a " minimum VIC with 
only SK." A few POKEs can reconfigure any 
machine to this minimum configuration. 

First, we set the Limit-of-BASIC: 

POKE 55,0:POKE 56,30:CLR 

And then put the screen into place (Block 15.5): 

POKE 36869,240:POKE 36866,150:PRINT CHR$(147) 

This takes care of the high end of memory. It's 
not always necessary, but we can also set up the 
low end: 

POKE 4096,0:POKE 43,l:POKE 44,16:NEW 

Small Character Sets 
A full character set, 256 characters, takes up 2048 
bytes of memory; there are eight bytes for each 
character. We have tried copying over the whole 
set. On a small VIC, it takes up a lot of our avai lable 
RAM and starts to cramp our program space. Can 
we omit some of the characters and save space? 
Yes, we can. 

Our program may not need the reverse video 
characters. If so, there's a savings of 1024 bytes. 
Be careful: reverse video is used for flashing the 
cursor. If you give it up, the cursor may not work 
in quite the same way. 

But there's more . Which are the characters 
that we use the most? Well, the alphabetic charac­
t€rs A to Z, the space character, of course, and 
the numbers 0 to 9. What luck! These characters 
are bunched together within the first 58 of the 
character set, including a few spares. 58 times 8 
gives us 464 bytes of storage - not bad for a func­
tional character set. 

We could do better than this if we had a 
specialized display that could work from very few 
characters. For example, a game might use only 
four characters: a ball, a ninepin, a "gutter," and 
the all-important space character to give us blank 



TM 

The ONLY 
by APROPOS 

MEMORY your VIC-20® will need 

FEATURES 
• A full 27k bytes of RAM 

(added to VICs 5k 
equals 32k.) 

• Fully switchable in sections: 
BLK 1 switches 8k 

(Adr. 8192 to 16383) 
BLK 2 switches 8k 

(Adr. 16384 to 24575) 
BLK 3 switches 8k 

(Adr. 24576 to 32767) 
BLK 5 allows/disallows your 

8k ROM (games) 
(Adr. 40960 to 49152) 

RAM switches 3k (Adr. 1024 to 4095) 
• May be used with Super Expander~ 

games or ANY other VIC-20 
compatible cartridge . 

• Built in RESET switch. 
• Fuse protected. 
• Totally self-contained. 
• 2 duplicate extension connectors for any device 

normally plugged into the expansion port. 
(BLK 5 is switched to connectors) 

• Very low power usage. (.150 amp max.) 
• High reliability gold plated connectors. 
• 6 month parts and labor warranty . 
• Factory service. - Extended service always available. 

THIS SUPERB PLUG-IN GIVES YOUR VIC-20 
REAL POWER AND EXPANDABILITY 

FOR ONLY $149.00 Shipping included 
10 DAY SATISFACTION OR YOUR MONEY BACK GUARANTEE 

WE ARE NOW OFFERING "RAMAX Jr." {19k) , 
which is identical to RA MAX in EVERY way , except the 
top 8k (BLK 3) is not incorporated. Our introduction 
price is $129.00, shipping included. 

WE SERVICE WHAT WE SELL 

TO ORDER: 
Send Check or Money Order For the Total 

Calif. residents add 6% tax. 
Phone orders : CALL (805) 482-3604 24 HRS. 
For credit card orders, include all information on card. 

or contact your local dealer. 

Foreign orders, add $15.00. 
All items shipped from stock. 

DEALER INQUIRIES WELCOME 

··m·J 

SOFTWARE 
DR. FLOYD 

Psychoanalysis by computer?-well , not quite, but Dr. Floyd will 
carry on a conversation with you using psychoanalytic techniques 
giving the appearance of artificial intelligence. Requires 16k RAM 
or more. 
$14.95 shipping included. 

WORDPLAY 
'"WORDPLAY'" is a collection of programs which allow the user to 
make original stories, write a form of Japanese poetry, play the fun 
game of Animal (children love this one), and create jargon. A 
bonus secret message (cypher) program is also included. In a 
word , "WORDPLAY" is a bargain. 
Requires 16k RAM or more. 
$14.95 shipping included. 

TYPE FOR YOUR LIFE 
With more challenge than an arcade game, learn to type up to 75+ 
words/ min. (User selectable, but no FOOLING AROUND allowed}. 
TEXT IS WIDELY VARIED SINCE IT COMES FROM THE 
PROGRAM TAPE. Action color graphics with sound fix your eyes 
to the screen (away from your fingers - clever!) Your man rows 
your boat up stream as fast as you can type. Maintain speed and 
destroy the Sea Monster; slow down and he will get you. Runs on 
the unexpanded VIC. 
$14.95 shipping included. 

All software is on high quality cassettes 
and is replacement guaranteed. 

VIC·20 & SUPER EXPANDER are registered 
trademarks of Commodore Business Machines, Inc. 

350 N. Lantana Ave., Suite 821 

--APROPOS TECHNOLOGY ...... ca-ma-rill-o,C-A-930-10 ____ .... 



space. Even so, we might be tempted to go the 
whole alphanumeric set - to display scores, in­
structions, and the like. 

A little arithmetic shows us a convenient 
arrangement. The character set must start on a 
block boundary. Screen memory may start on a 
half-block boundary. If we put them one behind 
the other, this would give us 512 bytes for the 
character set, enough for 64 characters. 

In fact, let's try this, with the partial character 
set at block 15 and the screen at its usual block 
15.5. We can write a simple graphics demonstra­
tion program. 

A Little Program 
IOO POKE 56,28:CLR (lower Limit-of-BASIC) 
I IO FOR J = 0 TO 63 (copy 64 characters) 
I20 JI= ]*8 (8 bytes per character) 
130 FOR K = 0 TO 7 (copy each byte) 
I40 POKE JI+ K + 7168,PEEK(JI + K + 32768) 
I50 NEXT K,J 

Here come our custom characters. We'll draw a 
ship in two characters: the left half in the character 
27 and the right half in character 28. The "pixels" 
of the drawing are in the DATA statements: 

I60 DATA 0,0,4,4,I27,63,3I,O 
I70 DATA O,O, I92,I92,252,248,240,0 
I80 FOR J = 27 TO 28 (two pecials) 
I90 JI= ]*8 
200 FOR K=O TO 7 
2IO READ X:POKE J + K + 7168,X 
220 NEXT K,J 

Now we put our new character set in gear: 

230 POKE 36869,255 
240 POKE 36866,I50 

And we'll draw our little ship with a simple 
demonstration program. Note that screen charac­
ter 27 corresponds to ASCII character 91. 

300 PRINT CHRS047);"SHIP GRAPHIC" 
310 FOR J = 2 TO I8 (left to right) 
320 PRINT CHR$(19) 
330 PRINT TAB(J);CHR$(32);CHR$(91);CHR$(92) 
340 FORK =1TO99 
350 NEXT K,J 
360 GET X$:IF XS="" GOTO 300 

Tne program ends here. Restore the regular 
character set: 

370 POKE 36869,240 

Run the program. After the initial pause for 
generating the new character set, a ship will move 
across the screen. You can adjust its speed by 
changing the value of 99 in line 340. The program 
will terminate if you hold down any key. 

If you press RUN/STOP, the program will 
break with the custom character set still in place. 
You'll notice the lack of a cursor; apart from that, 
you can type most alphanumeric characters with­
out problems. You might like to look around to 
find out which keys now represent left and right 
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halves of the ship . When you are finished playing, 
type CONT to allow the program to continue, 
and then terminate by holding a key down. 

You may notice that the program does not 
restore the 512 bytes that it takes for the character 
generator. So the character set is protected, and 
you can try going back to it if you wish with a 
POKE 36869,255. Eventually, you may wish to 
make the program complete by adding line 380, 
with a POKE 56 and a CLR. I'll leave you to work 
out the proper details. 

Here's a question that may cross your mind: 
if the character generator starts at block 15, where 
would the video chip go for the reverse characters? 
They would be in the next block, but we don't 
have a block 16. What happens? The video chip 
address "wraps around," and we go to block 0. 
The characters in block zero are not reversed, of 
course, and that' s why the cursor doesn't flash. 

We can do some good work with a very small 
character set. It doesn't necessarily have to be big 
to be useful. 

Another thing that we have spotted in this 
episode: we can build effective graphic pictures 
by using more than one character. Our program 
used two separate characters which together drew 
a ship, but we can use three, four, six, or more as 
needed. 
Copyright © 1983 Jim Butterfield © 

SPRITE-64 is a new graphics uti l ity 
which supports 64 Sprites on the 
screen AT THE SAME TIME! 

SPRITE-64 includes a Basic Support Package: 

e NO PEEKS OR POKES-
Basic variables are used -
SPRITE%. SX%. SY%, etc . 

• Joystick and Paddle support. 

• Great for Games! 
SPRITE-64 is written in high-speed assembly language 
for maximum efficiency. 

SPECIAL Introductory Price : 
SPRITE-64 graphics utility 
Price: $49 .95 
Order Now: $34.95 until August 1, 1983 

Specify TAPE or DISK: 
Send Check or Money Order to: 

CrossTech Graphics 
2133 North Fremont Street 
Chicago. Illinois 60614 
(312)871-3555 
Illinois Res idents: Add 6% aale1 ux 

COMMOOORE·64 is a registered 11ademark of COMMODORE.INC. 



Authors: COMPUTE! Magazine 
contributors 

Price: S 12. 95 
OnSale: Now 

Finally. it's VIC's turn! 
Users of other popular personal 

computers have.been enjoying their 
COMPUTE! 'Books: COMPUTEl's 
First Book Of PET ICBM, Program­
ming The PETICBM. an~ others. 

Now. there's a book devoted 
exclusively to the Commodore VIC-
20TM Computer: COMPUTEl's First 
Book Of VIC. 

The editors of COMPUTE! 
Magazine - the leading resource for 
the VIC-20-gathered together the 
best Vl.C-20 articles published since 
the summer of 1981 and added 
some new material. The result is 
more than 200 pages of valuable 
information - information that goes 
beyond the instruction manuals. In 
the COMPUTE! tradition. it is care­
fully edited to be easily understood 
and useful for beginners and experts 
alike. 

COMPUTE l's First Book Of VIC 
is spiral-bound to lie flat. and 
includes ready-to-type progrann 
listings and articles such as "The 
Joystick Connection: Meteor Maze." 
"STARFIGHT3," "Train Your PET To 
Run VIC Programs." "Renumber 
BASIC Lines The Easy Way," "High 
Resolution Plotting," "Custom Char­
acters For The VIC." "VIC Memory­
The Uncharted Adventure." and "A 
Simple Monitor For The VIC" 

At only S 12.95. less than most 

v lncroduction . 
. .. Robert Lock 

Chapter One: Getting Started. 
3 The Story Of The VIC 

11 Computer Genesis: · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · M ichael S. Tomczyk 

From Slicks And Srones To VIC D 
20 Super Calculator . . . . . . . . · · · · orothy Kunkin Heller I David Thornburg 
24 Large Alphaber . . . . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . . Jim Bunerf1e/d 
26 Using A Joysrick .. . : : : : : : · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . .. Doug Ferguson 
39 Extended Input Devices: · · · · · · · · · · · · · · · · · · · · · · · · · · · · · - . David Malmberg 

Paddles And The Keyboard 
46 Game Paddles · · · · · · · · · · · · Mike Sassman I Salomon Lederman 

Chapter Two: ~.~~~~i~~~-~ ~~~~~~~~~~ · · · · · · · · · David Malmberg 

59 The Joystick Connection- Mereo M And Education. 
67 ZAP/I . . ... . .. .. . . . . ... ·. __ . _. _r_. _aze · · · · · · Paul L Bupp I Stephen P. Drop 
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On Other Commodore Computers 
Ch · · · · · · · · · · · · · · · Greg and Ross Sherwood 

apter Four: Color And Graphics 
147 Kaleidoscope And Variations • 
148 High Resolution PlottJng · · · · · · · · · · · · · · · · · · · · · · · · · · · · . . Kenneth Knox 
154 VIC Color Tips · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. . . . . Paul F. Schatz 
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computer manuals. COMPUTE l's First Book Of VIC 
is among the best fesources a VIC user can own. 
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In North Carolina call 919-275-9809. Or send check or money order to COMPUTE! Books. P.O. Box 5406. 
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Add S2 shipping and-handling. Outside the U.S. add SS ror air mail. S2 for surface mail. All orders prepaid, U.S. funds only. 
VIC-20 is a IJademark of C0mm00ore Electronics Limited. 
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PET Relative File 
Field Separator 

TA Zucol 

A few lines of BASIC and a small machine language 
routine solve some speed and syntax problems faced 
when accessing relative records. For PETICBMs with 
4.0 BASIC and disk. 

Often relative files can become more efficient if 
each record is broken down into fields . When of a 
fixed length, these fields are easily handled at 
reasonable speed. But when you attempt to bring 
fields of variable length in from the file, the coding 
can get messy. It is necessary to use the LEN() 
function to count bytes, always remembering to 
add the extra byte for the field delimiter. In addi­
tion, this method will not adequately handle com­
mas or colons. 

An alternative is to use one string for the 
entire record, and then to separate the fields using 
the MID$( ) function in conjunction with the field 
delimiters. But this method works only if the re­
cord length is 80 bytes or less. This is not too bad, 
but again commas and colons present problems. 
A third alternative is to use GET#, which will 
handle colons and commas, but is extremely slow. 

Solving The Problem 
All of this can be bypassed with a minor addition 
to the machine code of Jim Butterfield's "String 
Thing" (COMPUTE!, November 1982) and a couple 
of lines of BASIC. This method will handle all 
characters at a reasonable speed and with no 
confusion. 

The BASIC loader program moves the 
machine language code to high memory and 
works with any size memory. You should copy 
for later use the SYS memory locations which the 
loader displays on screen. However, the test pro­
gram will also adjust itself to any size machine. 
The delimiter used in this version is the backslash 
- the slash located above the "I" on graphic 
keyboards. If you prefer, you can choose any other 
character by changing the 92 in DAT A line number 
270 to the PET ASCII value of the character desired. 

The test program will create a relative file 
with two records. Record #1 is used by the field 
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separator routine; record #2 is used by the byte 
count and GET# methods. Each record is exactly 
the same number of bytes to permit a fair speed 
test. 

When this test is run on all three options, 
you will notice that the Field Separator Method is 
approximately 12 jiffies faster than byte counting 
and 85 jiffies faster than the GET# method. How­
ever, the GET# is the only other method which 
will handle colons and commas without a hassle. 
So, this method will save you one minute for every 
42 records read and will handle all types of input. 
Even if your fields don't contain the problem 
characters, you still save 20 seconds for every 100 
records . 

Program 1: Loader For Field Separator Routine 

120 REM ** FIELD SEPARATOR FOR RELATIVE FI 
LES 

125 REM 
130 PRINT"{CLEAR}{02 DOWN}NOW LOADING" 
135 REM *** FIND CURRENT TOP OF MEMORY 
140 MM=PEEK(52)+PEEK(53)*256 
145 REM *** CALCULATE & SET NEW TOP OF MEM 

ORY 
150 M=MM-129:GOSUB315 
155 POKE52,L%:POKE53,H% 
160 REM *** LOAD PROGRAM FROM DATA 
165 FORI=MM-128TOMM-53 
170 READA% 
175 REM *** ADJUST DATA FOR MEMORY SIZE 
180 IFI=MM-110THENM=MM-52:GOSUB315:A%=L% 
185 IFI=MM-109THENA%=H%:LS%=L%:HS%=H% 
190 IFI=MM-68THENA%=L% 
195 IFI=MM-67THENA%=H% 
200 IFI=MM-63THENM=MM-5l:GOSUB315 :A%=L% 
205 IFI=MM-62THENA%=H% 
210 IFI=MM-59THENA%=LS% 
215 IFI=MM-58THENA%=HS% 
220 IFI=MM-54THENM=MM-79:GOSUB315:A %=L% 
225 IFI=MM-53THENA %=H% 
230 POKEI,A% 
235 POKE32862,A% 
240 NEXT! 
245 DATA160,2,177,42,153,134,0,200 
250 DATA192,6,208,246,152,72,160,0 
255 DATA152,153,204,127,200,192,51,208 
260 DATA248,104,168,162,l,32,l98,255 
265 DATA32,228,255,201,13,240,l5,l64 
270 DATA139,145,137,200,132,139,201,92 
275 DATA240,7,196,136,208,234,76,204 



Used at NASA, 
Kennedy Space Center 
With Multiple Applications Related 
ta the Columbia Space Shuttle Project 

rescue operations, statistical 
inventory and vehicle tracking. 

JINSAM EXECUTIVE TM 
has broken the 10,000 record limit. You 
may now have up to 65,000 records In one 
database. 

We also have included a free form 
report generator for data entry, ellml· 
natlng the need for Word Pro"" and have 
included automatic mathematical relations 
eliminating the need for VlslCalc "". How­
ever, you still have these superb interfaces 
available. 

Executive"" wlll be avallable for CBM 
and IBM personal computers. 



280 DATA255,152,72,172,204,127,165,139 
285 DATA153,205,127,200,140,204,l27,104 
290 DATA168,76,177,127 
295 PRINT"{CLEAR}" 
300 PRINT"FIELD SEPARATOR LOADED" 
305 PRINT"{DOWN}CALL WITH SYS"PEEK(52)+256 

*PEEK(53)+1 
"310 END 

315 H%=M/ 256:L%=M-H %*256:RETURN 

Program 2: Test Of Separator Routine 

100 REM ** FIELD SEPARATOR TEST PROGRAM 
105 REM ** STRING MUST BE FIRST VARIABLE 
110 A$="ABCDEFGHIJKLMNOPQ" 
115 A$=A$+A$+A$+A$+A$ 
120 A$=A$+A$+A$ 
125 REM ** FOR RELATIVE FILES STRING IS SA 

FE SET AT MAXIMUM, (255) AS ABOVE 

130 REM ** SET UP RELFILE WITH 2 RECORDS 
135 REM ** BOTH RECORDS HAVE SAME CHARACTE 

R COUNT 
140 PRINT"{CLEAR}{03 DOWN}CREATING RELATIV 

E FILE, 'RELFILE"' 
145 DOPEN#l,"RELFILE",DO,L254 
150 P$="RECORDl**FIELD-l\THIS IS FIELD #2\ 

FIELD #3\PET/CBM ++++\FIELD #5\" 
155 P$=P$+"###FIELD 6###\YOU CAN HAVE UP T 

0\50 FIELDS BUT ARE LIMITED\" 
160 P$=P$+"TO 254 CHARACTERS, PLUS\THE RET 

URN AT THE END." 
165 RECORD#!, 1 
170 PRINT#!, P$ 
175 R$=CHR$(13) 
180 P$="RECORDl**FIELD-l"+R$+"THIS IS FIEL 

D #2"+R$+"FIELD #3"+R$+"PET/CBM + 
+++" 

185 P$=P$+R$+"FIELD #5"+R$+"###FIELD 6###" 
+R$+"YOU CAN HAVE UP TO"+R$ 

190 P$=P$+"50 FIELDS BUT ARE LIMITED"+R$+" 
TO 254 CHARACTERS, PLUS"+R$ 

195 P$=P$+"THE RETURN AT THE END."+R$+"END 
II 

200 RECORD#!, 2 
205 PRINT#!, P$ 
210 DCLOSE#l 
215 REM 
220 DIMF$(50) 
225 REM ** JUMP TO MENU FOR TESTING 
230 GOT0320 
235 REM ** THE FOLLOWING IS THE ACTUAL USA 

GE ROUTINE 
240 ML=PEEK(52)+1+256*PEEK(53) 
245 DT=ML+76 
250 DOPEN#l,"RELFILE" 
255 TM=TI 
260 RECORD#!, 1 
265 SYSML 
270 PRINT"{CLEAR}{DOWN}STRING THING METHOD 

RUNNING{DOWN}" 
275 NF=PEEK(DT)+l:POKEDT+NF,PEEK(l39)+1 
280 FORI=lTONF 
285 F$(I)=MID$(A$,PEEK(DT+I-l)+l,PEEK(DT+I 

)-PEEK(DT+I-1)-1) 
290 PRINTF$(I) 
295 NEXTI 
300 REM ** END OF ACTUAL ROUTINE 
305 PRINT"{DOWN}THE TIME FOR INPUT, SEPARA 

TION, AND PRINTING OF THE ABO 
VE WAS"; 

310 PRINT"{REV}"TI-TM"{OFF}JIFFIES." 
315 DCLOSE#l 
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320 

325 

330 
335 
340 

345 
350 
355 
360 
365 
370 

375 
380 
385 
390 
395 
400 
405 
410 
415 
420 

425 
430 
435 
440 

445 
450 
455 
460 
465 
470 
475 

480 

485 
490 
495 

PRINT"{DOWN}TO TIME THESE OPTIONS HIT -
NUMBER DESIRED" 
PRINT"{REV}BUT WAIT FOR DRIVE TO STOP -
FOR FAIR TEST{OFF}" 
PRINT"{DOWN} 1-GET#" 
PRINT" 2-BYTE COUNTING" 
PRINT" 3-STRING THING WITH FIELD SEPAR 
ATOR" 
PRINT" 4-QUIT" 
GETR$:IFR$=""THEN350 
IFVAL(R$)<10RVAL(R$)>4THEN320 
ONVAL(R$)GOT0370,440,240,495 
REM ** STANDARD GET# 
PRINT"{CLEAR}{DOWN}STANDARD GET#{DOWN} 
II 

DOPEN#l,"RELFILE" 
TM=TI 
I=l 
Q$="" 
RECORD#l,2 
GET#l,R$:IFR$=CHR$(13)THEN410 
Q$=Q$+R$:GOT0400 
IFQ$="END"THEN420 
PRINTQ$:F$(I)=Q$:Q$="":I=I+l:GOT0400 
PRINT"{DOWN}THE TIME WAS{REV}"TI-TM"{O 
OFF}JIFFIES FOR GET#." 
DCLOSEtl 
GOT0320 
REM ** BYTE COUNT 
PRINT"{CLEAR}{DOWN}BYTE COUNT METHOD N 
OW RUNNING{DOWN}" 
DOPENtl,"RELFILE" 
TM=TI 
BY=l:I=l 
RECORDU, 2, (BY) 
INPUTU,F$(I) 
BY=BY+LEN(F$(I))+l 
IFF$(I)<>"END"THENPRINTF$(I) :I=I+l:GOT 
0460 
PRINT"{DOWN}THE TIME WAS{REV}"TI-TM"{ 
OFF}JIFFIES AND THE COMMA CAUSED 

A PROBLEM" 
DCLOSEU 
GOT0320 
STOP © 

COMPUTE! 
The Resource. 



Bi1TTEA~E6 
~nCLLILJED village by the grange , 71 mccaul st. (f6) toronto m5t 2x1 telephone 596-1405 

ARBITER 1.4 MUL Tl-USER DISK SYSTEM FOR COMMODORE 4.0 COMPUTERS 
OVER THREE HUNDRED IN USE ACROSS ONTARIO 

Since September 1981 BATTERIES INCLUDED has been install ing the ARBITER system in classrooms of Commodore BASIC 4.0 
computers. The computers are connected to CBM Disk Drives and printers. All users have access to all disk drives and printers plus a host of 
commands to make this system configuration really usable! 

THE ARBITER 1.4 SYSTEM IS READY TO GO! 
FEATURES 

1) Easy installation . 

2) Uses no RAM or Utility Sockets. $1 5 QOO 
3) Up to 32 computers in one system. 
4) System self initializes on power up. per unit 
5) Operation is completely transparent to the user. 
6) Extended commands allow a friendly multi-user environment. 
7) System design virtually eliminates interleaved printer output. 

SPECIAL COMMANDS 
@S- Allows students to protect fi les with a five character password. A three character user ID is fo rced into lhe file name . 
@L- Al lows the students to load protected files if the password code is known . 
LISTC - Used to produce program listings with a Commodore printer. Clumsy OPEN . GMO . LIST. PRINT# . CLOSE sequence not needed . It over­

comes the listing problems found on other mul ti-user hardware systems. 
LISTP - Used to get program listings on systems which have an ASCII printer. The cursor control characters are expanded and displayed in brackets . 

e.g. <home> 

ALL FILE TYPES ARE SUPPORTED-During relative or sequential file access a delay has been built in so the computer wil l retain control of the system 
until the file is closed. 

TEACHER UTILITY - A utility is supplied on disk to allow the teacher to produce a hard copy listing and output from any of the protected or unprotected 
files selected . Once the files are chosen from the disk directory the teacher may do other tasks while the job is completed . 

.., 
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0 
I. 
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IF YOUR CLASSROOM WAS DESIGNED TO TEACH COMPUTER LITERACY OR 
STRUCTURED BASIC THEN THIS SYSTEM WAS DESIGNED FOR YOU. 

Arbiter and Arbiter 1.4 are copyrights of Batteries Included. 

MICROMATH 
revolutionizes the 
teaching of math! 

M 1cr0Ma 1h 1s the only full , one.semester course 
of 11s kines in Nor1h America anCI is highly praised by 
instructors who use 11. 

Grade 8 to Coll ege Level 
M1croMath is a comple1e review mathemallcs 

course wh1cn will be ot value to studen1s from Grade 8 
to college level 

93 Lessons, 16 Tests, 150 Page Workbook 
Students can choose from 93 seoara te lessons 

(each wi th pre-test and lesson) and work comfortably 
at their own speed. w1 tn peers or ind1v1dually Each 
unit has its own posf.tesl and 1he entire package 1s 
supplemented wilh a 150 page workbook. 

Runs on COMMODORE PET 16K and APPLE 11 + 
Versions are available for all DOS formats. 

SSOO for Complete Package 
A demonstrat ion disk. consisting ot 8 sample 

lessons and 2 tes ts. is available for only $25 (rofun· 
dabte upon purchase ol complete packaael 

For more information: 
Wn te · Verna Frayne 
~ SHERIDAN COLLEGE 
~ Trafalgar Road 

Oakville. On1ario 
Canada L6H 2L 1 

or Call · (41 6/ 845·9430 

I: I r:urtl¥8'1!~,ltA 
PROOFREADING 

SOFTWARE 
NOW A 50,000 WORD DICTIONARY ~trsr8~0 
Now you can rapidly eliminate misspellings from your word 
processing text. Spellmaster (TM) is delivered with a 35,000 
word dictionary , allowing the user to odd up to 15,000 words 
(CBM 8050 version). Direct Screen Editing of Mistakes. Words 
' 'suspected '' lo be incorrect ore d isplayed ' ' reverse video ' ' on the 
screen; simply correct the mistakes ond resove your corrected file. 
Add Words to Dictionary w ith a Single Keystroke! Spellmoster 
makes it easy to Permanently Add any correctly spelled work in your 
text to your User Dictionary. 100% Machine Language Speed 
allows a lorge word processor textfile to be Proofread in 2 minutes or 
less. Uses dictionary of LITERAL \NORDS, not imprecise rootword 

s 

approach. Specialized medical and 
legal dictionariH are available. 
Menu-Driven and User Friendly. 
Compatible with Commodore 1541, 
2040, 4040 and 8050 Disc Drives. 
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MACHINE LANGUAGE 
Jim Butterfield. Associate Editor 

Part II 

NUMERIC OUTPUT 
This is the second in a tliree-pnrt series on techniques 
of linndling 1111111eric displays or pri11to11ts in 111achi11e 
/a11g11nge . 

Preparing decimal output can be done in a number 
of way . The methods for converting binary inte­
ger to decimal can be summarized by direction: 
right-to-left or left-to-right . In both cases, there is 
usually a need to perform division . And don't 
forget that each digit mu t be converted to ASCII 
befo re it is output. 

No matter which way we do the job, we need 
to plan the output format. A one-byte number 
might require three decimal digits to be printed 
(e.g., 255), but a two-byte number might need 
five digits (e.g., 65535). It's often a good idea to 
plan to output a fixed number of digits, since num­
bers may need to be printed neatly into columns 
or onto specific parts of the screen. We might also 
find it desirable to suppress leading zeros on a 
number so that 00307 becomes 307, with leading 
spaces. 

Right-To-Left 
The method goes omething like this: divide by 
ten. The remainder is the rightmost digit. Jf the 
quotient is non-zero, repeat. Thus, a binary value 
of 287 is calculated: divide by 10, remainder 7; 
divide quotient 28 by 10, remainder 8; divide quo­
tient 2 by 10, remainder 2. The quotient becomes 
zero at this point, so we have the three digits - 2, 
8, and 7. 

The digits come out backwards, however. In 
the above example, we can't print the 7 the mo­
ment we calculate it, s ince we must work out two 
earlier digits . That' not a problem, since the digits 
can be placed into a buffer area - or on the stack, 
for that matter. 

Right-to-left is attractive because it automati­
cally find s the number of digits that need to be 
printed; the procedure stops when a quotient of 
zero is reached. You can immediately spot num­
bers that are too big. It's also very easy to insert 
leading spaces to fill out the number to any desired 
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length . You'll need a good divide-by-ten routine, 
of course. 

Left-To-Right 
This method takes a little more effort to set up, 
but generates digits in the "norma l" order, which 
allows you to output them directly . Zero suppres­
sion adds a little extra code . 

We must start by assuming the number of 
digits that we wish to output. Let's say, for ex­
ample, that we expect up to three digits . We would 
follow roughly the following procedure: 

Set FACTOR to 100; 
Divide the number by FACTOR; 
The quotient is the next digit; 
Take the remainder, et FACTOR to 10, and 
repeat; 
Then set FACTOR to 1 and repear; or for that 
matter, the remainder from the last calculation 
will be your last digit . 

To convert 287, we divide by 100; the quotient 
of 2 is our first digit. Take the remainder (87) and 
divide by 10; the quotient of 8 is the next digit. 
Finally, the remainder of 7 is our last digit whether 
or not we divide it by 1. 

We can achieve this without a forma l division 
routine; repeated subtraction wi ll work efficiently 
enough for most purposes. We might change our 
algorithm to read : 

Set FACTOR to 100; 
Set COUNTER to O; 
If the number is greater than or equa l to FAC­
TOR, then subtract FACTOR from the 
number, add 1 to COUNTER, and repeat this 
step; 
COUNTER now contains the first digit; you 
may print it. 
Now set FACTOR to 10, COUNTER to 0, and 
repeat. 

Our example of 287 wou ld have 100 sub­
tracted from it until it reached 87. The counter 
would have counted 2 subtractions, so we can 



Products for Commodore, Atari, Apple, and others! 

THE MONKEY WRENCH II 
A PROGRAMMERS AID FOR ATARI 800 

NEW AND IMPROVED - 18 COMMANDS 
PWGS INTO RIGHT CARTRIDGE SLOT 

... \t~ VIC RABBIT CARTRIDGE 
,, AND CBM 64 RABBIT CARTRIDGE 

If you are a person who likes to monkey around with 
the ATARI 800. then THE MONKEY WRENCH II is 
for you!! Make your programming tasks easier. less 
time-consuming and more fun. Wtr; spend extra 
hours working on a BASIC program when the 
MONKEY WRENCH can do it ·for you in seconds. 
It can also make backup copies of boot type 
cassette programs. Plugs into the right slot and 
works with ATARI BASIC cartridge. 

' ~~"~' 

THE 
MONKEY WRENCH 

if 
''High-Speed 
Cassette 
Load and Save! " 

$39.95 
(includes Cartridge 

and Manual) 

- Expansion Connector 
on the VIC Cartridge 

The MONKEY WRENCH provides 18 direct mode 
commands. They are: AUTO LINE NUMBERING- Pro­
vides new line numbers when entering BASIC program 
lines. RENUMBER- Renumbers BASIC's line numbers $59 95 
including internal references. OELETE LINE NUMBERS • 

·'Don't waste your Life away waiting to LOAD and SAVE 
programs on Cassete Deck.·· 

- Removes a range BASIC line numbers. Load or Save 8K in approximately 30 seconds! Try 
VARIABLES - Display all BASIC variables and their current value. Scrolling - Use the 
START & SELECT keys to display BASIC lines automatically. Scroll up or down BASIC pro­
gram. FINO STRING - Find every occurrence of a string, XCHANGE STRING- Rnd every 
occurrence of a string and replace it with another string. MOVE LINES - Move lines from 
one part of program to another part of program. COPY LINES- Copy lines from one part 
of program to another part of program. FORMATTED LIST - Print BASIC program in 
special line format and automatic page numbering. DISK DIRECTORY - Display Disk 
Directory. CHANGE MARGINS - Provides the capability to easily change the screen 
_margins. MEMORY TEST - Provides the capability to test RAM memory. CURSOR 
EXCHANGE - Allows usage of the cursor keys without holding down the CTRL key. 
UPPER CASE LOCK - Keeps the computer in the upper case character set. HEX CON­
VERSION - Converts a hexpdecimal number to a decimal number. DECIMAL CONVER· 
SION - Converts a decimal number to a hexadecimal number. MONITOR- Enter the 
machine language monitor. 

it - your Un-Rabbitized VIC takes almost 3 minutes. 
It's not only Fast but VERY RELIABLE. 
Almost as fast as VIC Disk Drive! Don 't be foolish -
Why buy the disk when you can get the VIC Rabbit 
for much. much less! 
Easy to install - it just plugs in. 
Expansion Connector on rear. 
Works with or without Expansion Memory. 
Works with VIC Cassette Deck. 

In addition to the BASIC commands. the Monkey Wrench also contains a machine 
language monitor with 16 commands used to interact with the powerful features of the 
6502 microprocessor. 

12 Commands provide other neat features. 
Also Available for 2001 , 4001 , and 8032 

~o'fl \°'f'e O:' 
" \O( ··& STCP - 300/1200 Baud 

Standard Terminal Communications Package 

"PFO" 100 DOA CP< D1 > D2 BELL • 12·JO·OO 10· 14:36 

Don't settle lof non-standard Commun1ea1ions P1otocoU 
Access Micro Net. Source. Bulletin Boards, Local Main· 
frame. 01c. 

.i • Complete Package - Includes RS232 lnte<· 
lace Board and sohw•re (does not lllClude 
modem) 

• Communica1es in lndustiy Standard ASCII 
· \ • Uploadlllownload tollrom Disk 
r • Aulomattc File T ransJation 
. • Can be controlled from keyboard or user sup-
. plied basic or machine lanouaoe program 

Speclly 3.0 or 4.0 ROMS or 8032 Commodore Computer 
4040or8050or PEOISK 11 Oisk or CBM64 on 1541. 

Price: $129.95 

ATARI ANO PET 
EPROM PROGRAMMER 

.LI'. '.:?11Jr..,.. 
Programs 2716 and 2532 .1 - ' ~ 
EPROMs. lndudes hardware· ' 
;nl softw.n. P£T = $75.lll -
ATARI fincludes sophisticated : 
machine larrJt.tage monitor) = 
$119.95 

PET BASIC SCROLL PROGRAM 
Scroll thru Basic Programs using cursor 
up/down keys. Specify computer. $6.00 on 
cassette, $9.00 on diskette. 

65C02 MAE 
Same as our MAE but enhanced for the new 
65C02 Opcodes. Turns your computer into a 
development system for the new ROCKWELL 
65C02 Microprocessor. $200.00 - Specify 
Computer. 

6800 CROSS ASSEMBLER 
A Cross Assembler based on the MAE that 
runs on the PET, Apple, or Atari but assembles 
opcodes for the Motorola 6800 microproces­
sor. Turns your computer into a development 
system for the Motorola 6800 Microprocessor. 
$200.00 - Specify Computer. 

ATARI and VIC Cartridges 
EHS can supply large quantities of ATARI and 
VIC Cartridges for software developers. If you 
need cartridges, call for pricing . 

TRAP65 

More than just an Assembler/Editorf 
Now for the "64" 

It 's a 
Professionally 
Designed 
Software 
Development 
System 

MAE 
for 

PET 
APPLE 
ATARI 
~ 

New 
Price 

$99.95 
Blast off with the software used on the space 
shuttle project! 
• Oestgned to imprawoo Progr•mmer ProducOv1ty. 
• Simiat S'f"IW' and commands - No need to roteam 

peculiar syntaxes and commands when you go 
from PET 10 APPLE 10 ATAflL 

• Coresidant Assembf&r/Edltof - No need lo load 
the Editor then lhe A.ssem~r then the Edtlor. etc. 

• Aiso includes Wold ProcesSOf, Rekx:ating l.Dadot. 
and much mofe. 

• Opcions: EPROM P1ogrammor. unim~emontod 
opcode cltcui1ry. 

• STILL NOT CONVINCED: Send for lreo spec sheet! 

SECTORED DISKITTES TRAP 65 IS a hardware device that 
plugs into your 6502's socket Preven!S 
execution ol unimplemented opcodes 
•nd p<0Yldes ca~ity to eX1end ll1e 
m•chines' instruction st!. 
For PET/APPLfJSYM. 
Reduced trom $149.95 to S69.95 

5%1NCHSOFT • 

Highest quality. We use them on 
our PET s. APPLEs, ATARls, and other 
computers. $22.50/10 ()( $44.50/20 

EPROMS 2716 = $4.50 2532 = $7.50 
Over 40 Commodore PrOQrams by Baker (on 4040) = $25.00 



send the digit 2 to output. 
The va rious factors (1000, 100, 10, 1, or what­

ever is needed) may be stored in a table for quick 
reference rather than calcula ted . Using true divi­
sion woul.d be fa ster than our subtraction a l­
gorithm. But since we' ll never need to subtract 
more than nine times for each digit (and since 
we're likely to spend much more time delivering 
the output digit to its destination) , it's not much 
of a worry . 

Mathematics fi ends will tell you that the left­
to-right procedure may be easily extended to gen­
erate decimal fraction s . Useful , but only if you are 
using binary numbers with fracti onal parts in the 
firs t place. 

An Example 
Let's do some very quick code to output a dozen 
numbers from memory in decimal. We'll use the 
left-to-right method . Zero suppression won't be 
used. Address FFD2 will be used for output (PET/ 
CBM/VIC/C64 compatible). 

OUTPUT LOX # $00 (number counter) 
STX COUNT 

NXNUM LDA $0350,X (get mem value) 
LDY # $02 (2+1 digits) 

LOOP CMP TABLE,Y 
BCC DONE 
SBC TABLE,Y 
INC COUNT 
BNE LOOP 

DONE PHA (add seven) 
LDA COUNT 
ORA #$30 
JSR $FFD2 
LOA # $00 
STA COUNT 
PLA 
DEY 
BPL LOOP 
LOA # $00 
JSR $FFD2 
INX 
CPX # $0A 
BCC NXNUM 
RTS 

TABLE .BYTE 1,10,100 

It' s fun to do this in a practical example. Let' s 
POKE it from BASIC: 

100 DATA 162,0, 142,144,3, 189,80,3 
llOUATA 160,2, 217,132,3, 144,8 
120 DAT A 249,132,3, 238,144,3 
130 DATA 208,243, 72, 173,144,3, 9,48 
140 DATA 32,210,255, 169,0, 141,144,3 
150 DATA 104,136, 16,225, 169,13 
160 DATA 32,210,255, 232, 224,10 
170 DATA 144,210, 96, 1,10,100 
200 FOR J = 848 TO 902:READ X 
210T=T+X:POKEJ,X 
220 NEXT J 
230 IF T<>6199 THEN STOP 
300 SYS 848 

It will take a few moments to POKE the pro­
gram in place; after that, the decimal numbers 
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come out with blinding speed (especially if yo u 
have cleared the sc reen so tha t there is no need 
for scrolling). The numbers, by the way, are the 
same values as in the DATA sta tements in line 
100 and part of 110. 

But the re' s more. 
These are the conve ntio nal methods, and 

they have a number of vari ati ons that we haven' t 
m entioned. 

But there's a very fa s t and radically di ffe rent 
method available on the 6502. It uses Decimal 
mode in an unusual way to generate decimal 
number output super fast. 

More on that the next time around. C 

THERE IS STRENGTH IN NUMBERS 
JOIN 

THE SOFTWARE CO-OP 
NOW! For !he cost of a single game cartridge you 
can join THE SOFTWARE CO·OP. Use the advantage 
of bulk-purchasing and pay oroly $1 over whole· 
sale for games. utilities and educational software . 
Rock·bottom prices on all equipment and supplies . 
Savings up to 40%. Guaranteed. Specializing in 
VIC 20 . Commodor 64 . Atari. Apple and Sinclair. 

Wri te today tor free deta ils about our e • c iting new catalog 
and other sensational Co·op benefits Including specia l swap 
sys!em and free technical assistance . 

THE SOFTWARE CO-OP 
PO BOX 275 

tllGK-GRADE 
INTERFACe CABLES 
AT YOUR.COMPUTER 
DEALER NOW 
Centronle9-type'C8ble ABeembllM 
38-pln flat lntertaoe cable for Epson and 
Geritronics,printers. +11. CCAP4.f' fmale10 
male) 0tt4-ft. CCAP4S (rnale to female) 
Sllg. Bet: .tt9.80 
6-lt €GAP,6P (mare to male)., or 6'-11. CCAPSS 
(mate to remala) Sog. Ret: $32.95 

RS232 Cable' Aaemblln 
R$232 25 conductor Interface cables for all standal'd applleatlons. 
RS232U-PSP 5-ft. (male to male) Sug. Rel: $32.95 
RS232U·P10P 10-ft. (male to mate) Sug, Ret $37.95 

Your corn1Mer dealer has 111!1.flY other Scooter"' ~ 
conflguratrons-avallable along. Witn connectora, sell:liconductors. 
switdies, .surge protected outlet Strips, Integrated circuits & sockets 

~~e~~~~~---------------FREE SCOOTER™ T-SHIRT! I 
SEND proof of purchase (sales receipt) for $20 in I 
Scooter merchandise . . . I 
OR SEND the name of your computer dealer if he I 
does not carry the ScooterT" High Grade Electronic I 
Component line . . . I 
WITH THIS COUPON and your name. address and I 
T-shirt size to : ohm/electronics, 746 VERMONT I 

I ST., PALATINE, IL 60067 CM0638 I 

L------------------------1 



Author: Richard Mansfield 
Price: 512.95 
OnSale: Now 

One of the most exciting moments in com­
puting is when a beginner writes his or her 
first program which actually works ... usually 
after hours of effort A new world opens up. 

Bur as beginners grow into intermediate 
programmers and become more fluent in 
BASIC. they realize the language's limitations 
- slow speed. and the lack of total control 
over the inner operations of the computer. 
They often develop an admiration for the 
fast, smoothly running machine language 
programs that mark commercial software. 
Unfortunately. too many people view ma­
chine language as mysterious and forbidding. 
and they are reluctant ro tackle it themselves. 

COMPUTE! Books' latest release. 
Machine.Language For Beginners. by 
Richard Mansfield, introduces newcomers 
to the challenges of machine language 
with a unique approach. Aimed ar people 
who understand BASIC. Machine Language 
For Beginners uses BASIC to explain how 
machine language works. A whole section 
of the book explains machine language in 
terms of equivalent BASIC commands. If 
you know how to do it in BASIC. you can 
see how it's done in machine language. 

Machine Language For Beginners is a 
general tutorial for all users of computers 
with 6502 microprocessors - with examples 
for the Commodore 64, VIC-20, Atari 400/ 
800/l 200Xl, Apple II, and PET/CBM. The 
numerous machine language programs 
will work on all these computers. 

As a bonus, Machine Language For 
Beginners includes something that all fledg­
ling machine language programmers will 
need to get started - an assembler. The 
"Simple Assembler," written in BASIC for 
the various.computers, takes the tedium 
out of entering and assembling short 
machine language programs. The book even 
explains how ro use the built-in machine 
language monitors on several of the com­
puters. And it incluc::les a disassembler pro­
gram and several monitor extensions. 

This book fills the need for a solid, but 
understandable. guide for personal com­
puting enthusiasts. Mansfield is Senior 
Editor of COMPUTE!. His monthly column. 

Table of Contents 
Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v 

Introduction - Why Machine Language? ... . .. . ..... .. ~ii 
Chapter I : How To Use This Book .. . .... .. .... 
Chapter 2: The Fundamentals 
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Chapter 8: Building A Program . . . . . . . . . . . . . . . . 97 
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Of BASIC Commands . .... ... .... . .... ... . 121 
Appendices 

A: Instruction Set .. . ... . . . 

B: Maps .... .... .... . 
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.. ... . ..... . . . . .. 

C: Assembler Programs ..... .. . . ...... .... .. 
D: Disassembler Programs ....... . . . ..... . ... 
E: Number Charts .. .... ... . . . . . . . . . . . . . . . . 
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G: The Wedge .. . ..... . . .. ......... ....... 
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"The Beginner's Page ... has been one of COMPUTE!'s most popular features. 
In the COMPUTE! tradition. Machine Language For Beginners has been written 

and edited to be straightforward. clear, and easily understood. It is spiral-bound 
to lie flat to make it easierto type in programs. 

Available at computer dealers and bookstores nationwide. TG order directly call TOLL FREE 800-334-0868. In North Carolina 
call 919-275-9809. Or send check or money order to COMPUTE! Books. P.O. Box 5406. Greensbe>ro, NC 27403. 
Add S2 shippil'lg and f')andling. Outside!tle U.S. add SS for air mail. S2 for surface mail. All orders prepaid, U.S. funds only. 
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Atari Reset Run 
Thomas A Marshall 

You can easily disable your BREAK key, but here's how 
to prevent accidental crnshes caused by the system 
RESET key . This short routine also illustrates some 
uses of the "dynamic keyboard" technique. 

This "RESET RUN" program was developed from 
a need to di sa ble the sys tem reset button. My 
two-year-old son kept stopping his alphabet teach­
ing program by hitting the system reset button. I 
had disabled the break key with POKE 16,64: 
POKE 53774,64 (back on with POKE 16, 192:POKE 
53774,192) . 

The program changes the system rese t button 
vector so that the program merely reruns when 
the reset button is pressed . The program uses 
Atari's abili ty to vector (point) to where the com­
puter should go when the system rese t key is 
pressed. This is accomplished by POKEing the 
address of our machine language program at mem­
ory loca tions 12 and 13. The least significant byte 
goes to memory loca tion 12, and the most signi fi­
cant byte goes to memory location 13. The progra m 
also uses Atari's ability to read from the screen 
with a POKE 842,13. With thi s POKE, the cursor 
will do continual RETURNs down the screen . 

The trick is to place a RU s tatement on the 
screen so that the cursor will do a RETURN on it. 
Then a POKE 842, 12 in the BASIC program will 
turn off the returning action. This dynamic pro­
gramming technique has many applica tions. 

I decided to use this technique to convert the 
DATA sta tements into a single string and then 
delete the DA TA sta tements. In this string form, 
the three lines can be easily entered at the begin­
ning of any program. There are other ways to 
accomp lish a program rerun , but the advantage 
of RESET RU is tha t the machine language code 
is relocatable . 

To place the RUN statement on the screen, 
the machine language program first hides all the 
action by setting the character color and intensity 
the same as the background (lines 100 and 110). It 
then clears the screen (lines 120 and 130), sets the 
cursor row position (lines 140 and 150), reads 
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"RUN two up arrows" and places it on the screen 
(lines 160 to 210). Finally, it turns on the dynamic 
programming with POKE 842, 13 (lines 220 and 
230), and jumps to the BASIC cartridge. 

The BASIC program POKEs the disk boot 
initializa tion vector locations 12 and 13 wi th the 
address of the R$ s tring where the machine lan­
guage routine resides and turns off Atari's dy­
namic programming feature with the POKE 
842,12. At the end, the GRAPHICS 0 statement 
returns the character intensity to normal. If you 
do not want the program to delete the DATA state­
ments, do 11ot type in lines 330 to 370, and in line 
320 type "RUN" instead of "GOTO 330". 

Note that once the system reset button is 
pressed, you cannot immediately use the SA VE 
command. When any disk operation is attempted, 
an ERROR 130, nonexis tent device, results. To 
save the program, the initialization vector has to 
be reset with POKE12,64: POKE13,21. (If you 
have typed in the progra m, simply type GOTO 10 
and press return.) Then press the sys tem reset 
button and SAVE"D:filename". Also, note that if 
you immediately list the program after the initial 
run and then press the system reset button, the 
program will crash. In any case, it is always ad­
visable to save any program prior to running it. 

Reset Run 
0 DIM R$<60> 
1 GOTO 250 
2 I=ADR<RS>:H =INT CI/256):L=I-H*256:P 

OKE 12,L:POKE 13,H:POKE 842,12:GRA 
PHICS 0 

5? "HI THERE, ATARI ENTHUSIAST!":EN 
D 

10 POKE 12,64:POKE 13,21:? "NOW PRES 
S THE SYSTEM RESET BUTTON":? "AND 

SAVE THIS PROGRAM":END 
100 DATA 169,148 
110 DATA 141,197,2 
120 DATA 169,125 
130 DATA 32,164,246 
140 DATA 169,2 
150 DATA 133,84 
160 DATA 169,0 
170 DATA 32,164,246 
180 DATA 169,28 



190 DATA 32,164,246 
200 DATA 169,28 
210 DATA 32,164,246 
220 DATA 169,13 
230 DATA 141,74,3 
240 DATA 76,0,160 
250 DIM INSTR$C3>:INSTR$="RUN" 
260 S=LENCINSTRS>:FOR 1=1 TO 16:READ 

T:RS<I,I>=CHRS<T>:NEXT I 
270 K=O:FOR 1=17 TO 17+5*<S-1> STEP 

5:RESTORE 160 
280 FOR J=O TO 4:READ T:RSCl+J,I+J)= 

CHRS<T>:NEXT J 
290 K=K+l:RSCl+1,1+1>=INSTRSCK,K>:NE 

XT I 
300 FOR 1=22+5*CS-1> TO 39+5*CS-1>:R 

EAD T:RS<I,I>=CHRSCT>:NEXT I 
310? CHR$C12S>:POKE 766,l:POSITION 

2, 5:? "1 RS< 1, "; I -1; "> ="; CHRS C 34 
>;RS;CHR$C34>:POKE 766,0 

320? "POKE 842,12:GOTO 330":POKE 76 
6,0:POSITION o,o:POKE 842,13:END 

330 IMAX=90:GOLINE=340:LMAX=360 
340 IMIN=IMAX+10:IMAX=IMAX+140:1F IM 

AX >=LMAX THEN IMAX=LMAX:GOLINE=3 
70 

350? CHRSC125>:? :FOR I=IMIN TO IMA 
X STEP 10:? !:NEXT I 

360? "POKE 842,12:? :? :GOTO";GOLIN 
E:POSITION O,O:POKE 842,13:END 

370? CHRSC125)!? :? "370":? "POKE 8 
42,12:? :RUN":POSITION o,o:POKE 
842,13:END @ 

ATMI 800 
N[( 802J A 529.0Q 
OK/DATA 82 A 469.00 
NIX-80 FT 439.00 

~ 5Ni.A.RTMOD£M 489.00 
Yv\JTH CMOICROMOD[M II 226099.·0000 

fl..ONA TP 1 
SIGNAIMA.N MooU., 599.00 

Zi~ ~~[~~n. MONITOn. 
8

5.00 
\IEfl..DATIM MONITOfl.. m~ 

DISKffiEs 25.00/ box 

PLUS THE LARG 
SOFTWM£ YOU£~ SELECTION OF 

A VE EVER SEEN 

ATRSOOO: THE EXTRAORDINARY 4 MHz, zao, CP/M 2.2 
COMPUTER THAT BRIDGES COMPATIBILITY GAPS 

The ATR8000 comes with 16k or 
64k RAM. The 64k ATR8000 in­
cludes double density CP/ M 2.2. 

The ATR8000 has f ive port s: 
COMPUTER IN to connect an 
ATARI 800/ 400 or a RS -232 
term inal (64 k only ): PERIPH­
ERAL OUT to connect ATAR I 
periph era l s; PRIN TER runs a 
parallel printer: FLOPPY DISK 

OPERATING SYSTEMS 

ATA8000 

ATARI NO NO NO NO 

PERCOM NO 1..0 00 

MAl! IMUM OISK STORAGE PER DRIVE 

A1R 8000 

AlR8000 

runs up to four standard drives wor tt sw•-. co- •ow<•- 88 
of mixed size (5'!.' ' or 8" ). density ~---------------' .. ~.B~ 
(sing le. double or quad) and type 
(sing le or double-sided) ; and the All figures are of 2-16-83. 

s .. ss s· os s·os s~ os 

401 40l 601 77l 

RS-232 port runs a serial printer r-------- - - ----------------.. 
or a modem or can be used to 
communicate wi th another ter­
mina l. 

SOFTWARE: The ATAR I 800/400 
and the 64k ATR8000 can opera te 
ATARI DOS. OS/ A+ and CP/ M 
2.2. (The 16k ATR8000 cannot 
run CP/ M.) At least one standard 
drive is required to run OS/ A+ 
or CP/ M. The ATR8000 can read 
nearly any Z80, CP/ M 2.2 disk . 
Some of these are: 

01$1( TYPE OEHSI TV 

Os bOf n• SD & OD 

K• ypro 50 & 00 
Cromemco SD &. DO 

• • 10J 8 :10 so 6 00 
Xe 101 820 - 11 DO 

OO IP1c '- l• t. & Tr ou1 I 
CP..-M• 86 C:h s U 

wolh CO•POwER· 88 

DISK INTERFACES: 
A COMPARISON 

ATR800 0 

ATARI 810 NO 

PERCOM NO NO NO 

~ ~~~:I :~0 A~:~~E:~NLV 
3

WITH SWP'a C0- POWER • 8! 

ATARI 800. 400 and 810 are lrademarksof ATAR I. Inc ZBO isa trademark of Zilog. CP/ M 2.2 
• and CP/ M..SS are trademarks c l Digita l Research, Inc. MSDOS is a 1rademark of Microsoft. 

Percom is a trademark of Percom Data Company. Xerox 820 and 820 ~ 11 are lrademarks of 
~e rox Corp. TRS80·11 is a 1rademark of Tandy Corp. IBM-PC 1s a trademark of IBM 

DISK DRIVES: 5V. " and 8" Tandon drives 
in custom enclosures are avai lable. All en­
closures are fully ventilated and include 
power supplies. 5\1•" drives are mounted 
horizontally . 8" drives are vert ically mounted 
Tandon Thinlines. 

CO-POWER-88: A powerfu l 8088 , 16 bit 
coprocessor, is available for the ATR8000. 
the Xerox 820 and 820-11 and the Bigboard. 
It runs CP/ M-86 and MSDOS. Choose be­
tween 128k and 256k versions. 

PRICES: 
64k ATR BOOO . ..... $750.00 2-Conn. Dr. Cable . .. 525.00 
16k ATR8000 ...... $499.95 8" Dr. Adapler .. . . .. S19.95 
1- 5'1' Tandon Dr . 5399 95 
1- 5'/." Generic Dr .. S3llO 00 
2-5'/." Tandon Ors S749.95 
2- 8" Tandon Ors .. -CALL-
OS IA• 4.0 ......... $49.95 
Par./Ser. Pr. Cable. 529.00 
4-Conn. Or. Cable ... S35.00 

CONTACT: 

128k C·P·88' . ..... 5799.95 
256k C-P-88 .. . ... S 1049 95 

w/ CPIM-86 . . .. $1 250.00 
CP/M-86 .. . .... . _. S250.00 
MSDOS . . ........ . -CALL-
' 128k Add·on RAM .S300 00 

SOFTWARE PUBLISHERS, INC. 
2500 E. RANDOL MILL RD., SUITE 125 

ARLINGTON, TX 76011 
817-469-1181 



Soft-16 For 
Commodore 64 

Douglas D Nicoll 

This program, "USR(PEEK)", demonstrates several 
interesting concepts about managing the memory of the 
64 . BASIC programs can be run essentially without 
BASIC, and you can switch between ROM and RAM 
during a program RUN to access an additional 16K of 
RAM for data storage. You ' 11 also see how to use the 
USR() statement. 

An inexpensive 16K RAM expansion for the 
Commodore 64? Run BASIC programs without 
BASIC or the kernal? Well, almost. The 6510 has 
the capability of exchanging RAM data banks 
with the three ROM banks (BASIC [AB] $AOOO­
$BFFF; characters [D] $0000-$DFFF; and kernal 
[EF] $EOOO-$FOOO). It switches between ROM and 
RAM with the use of a control port located at 
$0001. Bit zero in $0001 controls EF, bit one con­
trols AB, and bit two controls D. Setting the bit to 
one switches in ROM (the normal state), and zero 
switches in RAM memory. 

In normal BASIC operation, it is possible to 
POKE values to AB and EF locations, but PEEKing 
these locations wilJ show only the ROM data. 
POKEs and PEEKs to D work fine, but you can't 
PEEK the character ROM without setting a number 
of switches so the system won't crash. Thus, with­
out the ability to PEEK the hidden RAM memory, 
AB and EF locations are effectively eliminated 
from use in BASIC programs. 

USR(PEEK) is a valuable machine language 
utility program that opens up the hidden RAM 
for use in BASIC programs, giving the user 16K 
more memory cells for data storage. The program 
is loaded into $C001-$COE4, and uses $COOO as a 
temporary storage cell. The vector for the USR() 
function is set (POKE 785,l:POKE 786,192). BASIC 
programs are loaded normally, and any RAM 
location can be PEEKed by using X = USR(N), 
where Xis any variable and N is any number from 
1 to 65535. Any number less than 0.5 will set X to 
-1, 0.5 to 1. 9 evaluate as 1, and all other decimal 
numbers are truncated to the integer. If a negative 
number is given for N, the value returned is for 
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ABS(N). If a number is greater than 65535, then X 
is -1. If N is between 53248 and 57343, X is the 
value of data stored in character ROM (0). 

Automatic Switching 
How does USR(PEEK) work? The statement 
X = USR(N) in a BASIC program loads N into the 
floating point accumulator and sends the com­
puter to the machine language program pointed 
to by the USR vector. The machine language pro­
gram eva luates the number in the FP accumulator, 
switches out BASIC and kernal ROM, loads the 
desired RAM data into the FP accumulator, 
switches BASIC and kernal ROM back in, and 
finally sets up the FP accumulator so that X con­
tains the values on return to the BASIC program. 
When character ROM is desired, it is switched in 
for the manipulation. 

The techniques used to dynamically switch 
between RAM and ROM have many other uses 
for hybrid programmers (people who use both 
BASIC and machine language). For example, 
machine language programs can be loaded under 
BASIC or kernal ROM and run with BASIC pro­
grams - this leaves more space for BASIC pro­
grams and variable storage. It is possible to 
envision loading a BASIC program editor under 
BASIC ROM and calling it for renumbering, 
searching, etc. 

Type in the program and, after saving a copy, 
RUN it to see a demonstration of how easy it is to 
use . Then eliminate lines 10-540 and save it with 
the name USR(PEEK). To use with your programs, 
LOAD and RUN USR(PEEK) and then LOAD 
and RUN your own BASIC programs that can be 
constructed to utilize the additional 16K of RAM 
data s torage. 

l GOSUB1000:REM SET UP USR(PEEK) 
10 PRINT"{CLEAR}USR(PEEK) AT CHARACTER ROM" 
20 V$=" {HOME}{ 24 DOWN} II 

30 H$="•+ 11 {39 RIGHT}" 
40 UC=53248:LC=55296:GC=53760 
50 H=0:V=l0:L=83*8+UC:GOSUB500 
60 H=8:V=l0:L=3*8+UC:GOSUB500 
70 H=l4:V=S:L=85*8+UC:GOSUB500:H=l4:V=l4: 

L=74*8+UC:GOSUB500 



VERSACALC™ 
Everything you always wanted to do with Visicalc, 

(but thought you couldn't}. 
If you use Visicalc™ but you are bumping into its limitations, 

then you need Versacalc™! Now it is possible for people untrained 
in Visicalc to perform weekly updating wi thout constant in­
struction . Versacalc runs within Viscalc but uses no extra memory; 
in fact, it effectively increases memo ry by letting you call in 
modules from disk as needed . 

Now You Can: 
D SORT a Visicalc screen on any column, ascending or descend-

ing; all related formulas and labels are sorted too! 
D Put the entire disk CATALOG on the screen at once! 
D Easily do Year-To-Date accumulations! 
D "Pound" fo rmulas to expose fo rmul as in p lace on the screen! 1 

D Append two Visicalc fi les !1 

D Print the ton tents o f a / SS file! 
D Print the contents of a / PF file! 
D AND our Easel Binder is so nice that you will put your other 

manual in it! 

A Tutorial section makes clear such features as @LOOKUP, 
DIF, @NA, and @ ERROR which are not well explained in the 
Visicalc manual. 

A Utilities section makes it easy to create your own menu­
driven modules which condense hundreds of commands into 
fou r keystrokes . You can build in soph isticated error checking 
(e.g. ls the inpu t value between certain limits?). 

Versacalc, software to help you do everything you always 
wanted to do wi th Visicalc is now available 
for the following ha rdware: r-':'?'--~-
Apple II 5100 IBM PC1 5150 
PET &CBM* 1 5125 *Specify DOS 
Plus shipping. MC and Visa accepted. 

I .?' I I 

(!.:.!~!bm:Pigital 
Telephone (413} 448-8278, Telex 467622 

The Company That Interfaces People and Computers 
t\pplr II IS J lrJdrmork of Appl• Compulrr. Inc. See your dealer 
VcrSOIC:Jlc IS·' lr.HJl'mark or Versacak Entrrpriws. Inc. 
Vi::.1c.ilc IS .) tr;idl'marl.. of V1S1corp, Inc. or contact us. 
Also a.vailable from Anthro-Digital: Visicalc Formatting Aids, The 
Executive Secretary, The Personal Secretary, and Executive Speller, 
Hebrew II 3:"d Hebrew II Plus, S-C Macro· Assembler, Quick Trace, 
Amper-Magic, The Rental Manager, F.A.R.M. accounting packages. 

MORE TO SMILE ABOUT! 

. 
NEW NEW NEW NEW 
FROGGEE It's easy! Just get your Froggee lrom the bottom of the 
screen to lhe top Avoid the cars and trucks. hop on the logs and the 
leaves. Eight levels. w ith crocodiles. snakes and other neat ~t uff 
out to do you in! Uses Joystick. Needs no memory expansion. 

41 B0·020001 For 3K VIC·20° (Caasette) $29.95 
41B0·064001 For Commodore' 64 (Cassette) $29.95 
CENTI POD Fast paced. decendlng bugs, lalllng projectiles. boun· 
cing spiders and more! Quick reac tions needed he re, just to keep 

alive! Uses Joystick. No memory expansion needed. 
41 B0·020002 For 3K VIC·20• (Canette) 529.95 

~~~~e~!'!~~u~.~~f::~"odu~~~~r1::r~r~~~~~~~r~gcl~~~~~1~~~~f 
progressively harder levels and a lime factor to beat Very fast paced 
arcade ouality game. Uses Joystick. No memory expansion needed 
41B0·020003 For3K VIC-20' (Cassette) 529 .95 

COMMODORE 54e SOFTWARE 
EASYMAIL &4' Fully featured name and oddr· 

=~~~=~~r i~:~ess. club or organ~~t~~i 
WORO MACHINE/NAME MACHINE Perlect 
~=~~~~~"a~e~~,:~?,;,~r~~~re:;,s,~~~g:n~F~~ 

notes 10 the kids. lelters to friends. e1c. 
4100-064210 Diak S29.95 
PET EMULATOR~ Anemulator1ttatw 111 allow 

:C~~=~e~~I ~~:~~·~if J[R~o~:,ar:;~bc~:i:; 
educauonal materia ls 

4100·064107 Diak S29.95 
COMMODORE' VIC·20' BOOKS 

VIC BASIC: A U1e,...Frlendly Gu lde E,;plains 
how-10-do-11-make ra inbows. music & more• 
48110-008378 S12.115 
ZAP! POW'I BOOM! HONioprogramactonoames 

on the VIC-20-
46110·009538 S12.115 
KIDS ANO THE VIC ' Wnt1en at Children. nol 

·:,~~~~~ !~n~~~~~l~~,;~en~s ~~s~:~:~~~P. 
udes How 10 Program: How lo Make Games. 
How to Create Study Programs, More' Each 
chapter contains parent sections. for wo r~mo 

along, or 1n helping with the rough spots. 
4560·000056 S19.95 
VIC·20" PROGRAMMER'S REFERENCE GUIDE 
Complete BASIC vocabulary guide. machme 

language pr()(lra mmmg. t1os and more' 
4100·000110 $18.95 
COMPUTEl(•I FIRST BOOK OF vie · A comp-
1la11on ol anteles lrom 11ie COMPUTE• magazine 
4105·000007 $12.115 

TIMEX/SINCLAIR 1000 (ZX81 ) BOOKS 
37 T l mex/ Slncl1ir 1000' ZX-s1 • Progfama 
lor Home. School & Office Easy to use guide 

lot beginner or eAperl 
4080-000021 $ 8.95 
101 T lmeJVSlnct1lr 1000' ZX·81 ' Progr1m· 
~d~84~~~rl ck1 Most he lpful oui~e~~; 

The Slnclelr ZX·S 1 · Programming tor Real 
Appllca t1ons. In dep1h programs and uses 
4250·000090 $11 .95 

YOUR ATARI• COMPUTER Comprehensive 
' training me nuar lor 400•1soo• computers. 
41165·000065 4S8 Pages S16.115 
ATARI" GAMES I RECREATIONS Source of 
pre:programmed games. Also teaches graphics 

and addition ot color and sound. 
41111().000242 S 14.115 
ATARI' PILOT FOR BEGINNERS Hands·on 
~~9o.~;~~1· PILOT compu ter laS~~~&S· 

THE ATARI' ASSEMBLER Mak+~the leap 
~e~~i31g ATARl's' assembly -~~~&~ 

lllE VISICALC BOOK: ATARI' EDITION AP«> 
gram perlect for businesses and businessmen. 
4890-008393 $14.95 
COMPUTE!(•) FIRST BOOK OF ATARI' Com· 
oila1 ion of articles from COMPUTE~ magazine. 
4105·000000 112.115 
COMPUTE!(•! SECONO BOOK OF ATARI' 
More an.cles lrom COMPUTE 1 magazine .. 
4105·000006 S12.115 
KIDS ANO THE ATARI ' Seeoescr1plion al lefl 

under KIDS ANO THE VIC' 
4560-0000S5 $19.95 

APPLE' BOOKS 
APPLE' II USER'S GUIDE Complete BASIC 
~~°d'i~=i~ool Spec1a1 leatures. Jsire~:~ 

ASSEMBLY LANGUAGE PROGRAMMING 
FOR THE APPLE ' II Comprehensive. under· 

slandacle intro Aooend1ces.. 160 pages. 
4665·000051 $12.95 
6502 ASSEMBLY LANGUAGE PROGRAMMING 
Provides examples simple memory load loops 

to complete design pro1ec1s 640 pages. 
4665·000027 $16.99 
BASIC FOR THE APPLE " Intro to program· 
ming anci apphcallons lnclue1es games. graotucs. 

46~1b~~~aj;men1 and word proces~T~ .95 
KIDS AND THE APPLE ' See oescnpl1on at /ell 

under KIDS ANO THE VIC" 
4560·000019 $19.95 

NEW' The COMMODORE 64" PROGRAMMER'S REFERENCE 
GUIDE . Everything you need to know to get started programming 
Commodore's · newest, and most versa tile persona l computer 
Step by step guides +n language I ha t 1s easy to unoers1and. T+ps 

and a who le to t more' Our most asked lor publica:1on1 

.. •••• 4760-022056 $19 .95 ----------------------QTY NUMBER DESCM IPTION OF ITE M COS1 TOTAL 

~Otders Under S25 Ple•se Add 52.SO Post. & Hapdllng. Illinois. ·-
e1kfen1s P1ease Add S"°SalH Tax .. All Catalogs Shipped Ppd.) TOTAL I 

PAYMENT ENCLOSED ' OcASH OcHECK OMONEY ORDER 
PLEASE CHARGE TOMY 0MASTERCARD 0 VISA tM+n Chg S2 ~ 1 

CARD NUMBER ----

"' Cl 
z 
" r 
u 
0 ... ... 
u 

"' .., 
Ill 
:> 

"' .. ... 
::; 
;;; 
5 EXPIRES __________ tNTRBNK • _________ ;; 

STREET ADDR: __ ----

CITY ---

> 

" 0 
z 
" -·- "' "' u 

· --- ii .. 
STATE ____ zrp ____ --
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8 0 H=22:V=l0:L=54*8+UC:GOSUB500 
9 0 H=30:V=l0:L=52*8+UC:GOSUB500 
100 PRINTLEFT$(V$,5);LEFT$(H$,18);"SC{UP)U 

{ 02 DOWN) {LEFT)!!{ UP) 64"; LEFT$ (V$, 22) -
110 PRINT"PRESS ANY KEY TO CONTINUE"; 
120 GETA$:IFA$=""THEN120 
130 PRINT"{CLEAR)USR(PEEK) INTO BASIC HIDD 

EN RAM" 
140 PRINTLEFT$(V$,5);" INPUT 10 NUMERS(0-25 

5) TO STORE IN $A000TO $A00A :" 
150 FORI=lT010 
160 PRINT"NUMBER ";I;": ";:INPUT"";X 
170 IFINT(X)<>XORX<00RX>255THENPRINT"INVAL 

ID ENTRY .•. ":GOT0160 
180 POKE40959+I,X:NEXT 
190 PRINT"{CLEAR)USR(PEEK) INTO HIDDEN BAS 

IC RAM" 
200 PRINT:PRINT:PRINT"LOCATION PEEK US 

R(PEEK)" 
205 PRINT"---------------------------" 
210 FORI=lT010:PRINTI+40959,PEEK(I+40959), 

USR(I+40959):NEXT 
220 PRINTLEFT$(V$,22);"PRESS ANY KEY TO CO 

NTINUE "; 
230 GETA$:IFA$=""THEN230 
240 PRINT"{CLEAR)USR(PEEK) INTO KERNAL HID 

DEN RAM" 
250 PRINTLEFT$(V$,5);"INPUT 10 NUMERS(0-25 

5) TO STORE IN $F000TO $F00A :" 
260 FORI=lT010 
270 PRINT"NUMBER ";I;": ";:INPUT"";X 
280 IFINT(X)<>XORX<00RX>255THENPRINT"INVAL 

ID ENTRY ... ":GOT0160 
290 POKE61439+I,X:NEXT 
300 PRINT"(CLEAR)USR(PEEK) INTO HIDDEN KER 

NAL RAM'' 
310 PRINT:PRINT:PRINT"LOCATION PEEK US 

R(PEEK)" 
320 PRINT"---------------------------" 
330 FORI=lT010:PRINTI+61439,PEEK(I+61439), 

USR(I+61439):NEXT 
340 END 
500 FORJ=LTOL+7:X$="":X=USR(J) 
510 FORI=7T00STEP-l:IFX=>2fITHENX=X-2TI:X$ 

=X$+" (WHT) {REV) (OFF)" :GOT0530 
520 X$=X$+"{RIGHT)" 
530 NEXTI:IFJ=LTHENPRINTLEFT$(V$,V); 
540 PRINTLEFT$(H$,H);X$:NEXT:RETURN 
1000 POKE785,l:POKE786,192:REM USR VECTOR 
1010 FORI=49153T049380:READX:POKEI,X:NEXT 
1015 RETURN 
1020 DATA173,97,0,201,144,208,3,76,188,192, 

56,201,128,176,3,76,163,192,201,145 
1030 DATA144,3,76,163,192,73,128,141,97,0,S 

6,169,16,237,97,0,240,13,170,24 
1040 DATA78,98,0,110,99,0,202,224,0,208,244 

,173,98,0,141,78,192,173,99,0 
1050 DATA141,77,192,173,l,0,141,0,192,120,7 

3,7,141,1,0,173,255,255,141,98,0 
1060 DATA173,0,192,141,l,0,88,173,98,0,201, 

0,208,3,76,140,192,162,8,173,98,0 
1070 DATA24,42,176,5,202,224,0,208,247,106, 

141,98,0,73,128,141,102,0,138 
1080 DATA9,128,141,97,0,169,0,141,99,0,141, 

100,0,141,101,0,96,169,0,141,97,0 
1090 DATA141,99,0,141,100,0,141,101,0,141,l 

02,0,169,128,141,98,0,96,169,129 
1100 DATA141,97,0,169,128,141,98,0,141,102, 

0,169,0,141,99,0,141,100,0,141,101,0 
1110 DATA96,56,173,98,0,201,224,144,3,76,22 

3,192,201,208,176,3,76,223,192,169,4 
1120 DATA141,72,192,173,97,0,32,26,192,169, 

7,141,72,192,96,173,97,0,76,11,192 ~ 
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COMMODORE 

64 
DISK 

Conrmwng with their plan 10 conquer the universe. the CVTRON EMPIRE 
has chosen your sec1or as the first 1arget 1n our galaxy As COMMANDER o t 
the proteclrve forces. you mus! manoeuvre your cra ll. a1,101ding coll1s1on and 
enemy m1ss11es . to attack and destroy enemy war ships CYCLONS is 
programmed 100°'° 1n mach ine language using full H I-AES graphics and 
utll1zes many of the graphics/ sound capabll1t1es of the Commodore 64 
Choose 1he skill level and game opltons thal provide you with lhe best 'fee l _ 
The game 1s controlled with a JOys11ck 

Check for awallablllly with your local dealer, or use !he order form provided. 
Dealer enquiries are Invited. Catalogues availa ble on request . ------------------------
FORWARD TO: SYNTAX SOFTWARE INC. 33 ELMHURST AVE., SUITE 502, 

WILLOWDALE. ONTARIO, CANADA M2N 6G8 PHONE (416) 221·8008 

~ Certified C eque O Money Order 0 Visa 0 Masl e r ~Card O American Express 

-- CYCLONS CASSETTES @$27.95 (U.S.)/ $34.95 (CON.) , _ _ _ 

-- CYClONS DISKS @$31 .95 (U.S.)/ $39.95 (CON.) ' __ _ 
Shipping and Handling @ $1.00 per Caaselle ' __ _ 
Ontario Residents Please Add 7% Sales Tax = __ _ 

Card No _ Expuy Date ___ TOTAL __ _ 

Signature --------
PLEASE INCLUDE FULL ADDRESS WITH ORDER! 

Commodore 64 is a reg1ste1eo traoema r'i. ot Commodore Business Macn1nes Inc 

*DOODLE*~ for the COMMODORE-64 
Draw pictures with your COMMODORE·64 and WICO' Trackball 
*DOODLE* ~ lets you: 

DRAW pictures on the screen 
PAINT with B sizes of brush 
draw straight LINES and BOXES 
ERASE with 8 sizes of erasers 
DUPLICATE. ENLARGE. and REDUCE parts of the "doodle" 

*DOODLE*~ has: 
on-line MENUS for easy learning and reference 
many MODES and graphics COMMANDS 

*DOODLE*~ can: 
SAVE and LOAD from disk or rape 
PRINT on many popular printers 
PHOTO NEGATIVE and MIRROR IMAGE your "doodles" 
GRID the screen to aid drawing 

*DOODLE*~ is: 
100% MACHINE LANGUAGE for instant command response 
... and MUCH MORE ! . . . $29.95 ! 

specifiy printer makeand model. interface method, and disk or tape to: 
OMNI Unlimited 

105 S . Los Robles Pasadena, CA 911 01 
(21 3) 795·6664 



MICRO WORLD 
ELECTRON IX 

U.S. Distributors for: 

PRO<iREf fl VE 
PERIPl-tERALf 
EtfOFTWARE • 

MW-302 
VIC-20/64 Parallel Printer Interface 

W orks with all centronics type 
parallel printers and plotters 
1nclud1ng 

Epson 
C. ltoh 
Ok1data 

ec 
Gemini 10 
TP- 1 Smith Corona 

• Hardware driven - works off of the serial port. 
• Qualit y construct ion [Steel DIN connectors and Shielded cables ). 
• Switch selec t able options: 

- De ice 4 , 5. 6. or 7 
- ASCII or PET ASCII 
-7 bit or 8 bit ou tput 

-Upper and lower 
or upper case onl 

RECOMMENDED BY PROFESSIONAL SOFTWARE for 
W ordPro 3 Plus for the 64. 
MW-302 . . . ..... . ....... . .... ... .. .. . ... .... . ... $119.95 

L.~~~~~~~~~~~~-· 

THE AUTO CLOCK™ 

Turn your VIC-20/64 into a 
real time intelligent controller. 

• Switch your VIC-20/ 64 or other AC devices on and off under 
software control. 

• 256 year clock / calendar. 

• 2K CMOS battery backed up RAM. 

• Menu driven software. 
• Plugs into the buss expansion slot 

• Cartridge style case. 

• 19 user accessible subroutines. 

• 20 page illustrated manual with detailed programming examples. 

AUTO CLOCK . . .. . . .. .. . . . .. .. . . .. . . . .. . . . . $129.95 

VIC-20 I PET 
DIGITAL TO ANALOG and 

ANALOG TO DIGITAL CONVERTER 

STARLIGHTER 1M GOTHMOG'S LAIR 

• 0 to 5 vol t range 
• a inputs. 2 outputs 
• Includes dr1 er so tware and documentation 

MW-304 .......... .... ......... $129.95 

90 day parts and labor gua r a ntee. 

A soph1stocat.ed computer operated portable 

§'i!'8Mt,'h~~,;~~~~~1~~1~,~~~ l~~J:;~U5cJgf 
Works v1th t e VIC-20. 

Call for s pecif ications a nd quotes of the 
Starlig hter s ystem. 

MICRO WORLD ELECTRONIX will beat on advertised proc (under s1m1lar instoc cond1 t1onsJ 
on COMMOOORE/EPSON/ KA YPRO/C ITOH and other hnes Call lor quo es. Oealermquu 1es 
1nv1ted. We service what we sell. 

• Pro Adventure Senes for the Commodore 64. 
• Sound and Color Graphics 
• Comprehens1 e manual with fold out maps 
• he ultJmate challenge to the senous 

compu ter advemunst 
World 1 GOTHMOG'S LAIR ... . . S39.95 

;fWordPro 3 Plus is a trademar of Professional Software 
-r.-Auto Clock and Starlighter are t.rademar s of PP&S 

MICRO WORLO ELECTRONIX1 INC. 
3333 South Wadsworth Blvd., #C105, Lakewood, Colorado 80227, (303) 934-1973 or (303J 987-2671 ~~ ~~ 
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Sean Igo 

Your job is to get your trucks in quickly, defuse the 
bombs (especially the flashing ones which are about to 
go off), and get out as fast as you ca11. This game has 
four skill levels , and there are versions fo r VIC, 64, 
Apple, a11d PET. 

In this game, you drive a truck around to gather 
and defuse time bombs before they explode - all 
the while avoiding mines and bomb craters. 

Playing The Game 
You find yourself in the center of a small minefield 
with several bombs, represen ted by circles, and a 
generous number of mines, shown as X's. Your 
truck is a diamond. To defuse the bombs, just run 
over them with the truck. 

When the bombs first appear, they are 
innocent-looking little circles. After a short time -
the rate varies from bomb to bomb - they turn 
reverse-field. This mea ns watch it . Soon they begin 
to blink and you have only a few blinks to defuse 
them before they explode. Any mines (or heroic 
defusing teams) caught in the explosion will be 
instantly lost. Bombs caught in the explosion will 
explode, whether they were ready to or not. 

Notes For VIC-20, 
C-64, And Apple 
Versions Of 
"Minefield" 
The VIC version will run on any VIC with at 
least a 3K expansion. Both the VIC and 64 
versions are designed to be used with a joy­
stick although the 64 also can be played using 
certain keys on the keyboard (see the in­
structions within the program). Since the 
Apple computer doesn't have a realtime 
clock, a loop is incremented and checked in 
this version to provide the necessary delay 
before the bombs explode. The familiar "I," 
"K," "J," and "M" keys are used in the Apple 
version to move the truck around the screen. 
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Your truck can move in only four d irections . 
It can "wrap around" all four edges of the screen . 
Don't run it into the mines or the craters (*) left by 
the bombs or your truck will be destroyed . Once 
you begin moving, your truck cannot s top until it 
is blown up or until the current minefie ld is cleared 
of bombs. 

Skill Levels And Scoring 
Minefield has four skill levels . Skill levels differ 
only in the number of trucks you get. Level 0, the 
easiest, has four trucks. Level one has three. Level 
two has two and level three has one. 

Scoring: 10 points for a normal bomb 
20 points for a reverse-field bomb 
30 points for a blinking bomb 

-10 points at the end of an explosion for every bomb 
that went off. This is incentive to defuse more 
than one or two bombs in the later explosions. 

Program 1: Minefield - PET/CBM Version 
10 REM *** MINEFIELD FOR 40 COLUMN PETS 

*** 
50 GOSUB 1130 
60 REM ---INITIALIZE VARIABLES---
70 DIM BT(37),B3(37),B4(37),BP(37),BS(37) 

,XM(4),YM(4),BC(25) 
80 DEF FNY(X)=INT((X-32768)/40) 
90 DEF FNX(X)=(X-40*FNY(X))-32768 
100 DEF FNS(X)=32768+PX+40*PY 
110 DEF FNP(X)=3305l+INT(34*RND(l))+40*INT 

( 15 * RND ( 1 ) ) 
120 DEF FNN(X)=PEEK(FNS(X)) 
130 FORJ=l TO 4:READ XM(J),YM(J):NEXT 
140 DATA 0,l,-1,0,1,0,0,-1 
150 SC=0:BT=l680:NB=4:NW=0 
160 PRINT"{CLEAR}";:POKE 59468,12 
170 PRINT"{REV}MINE****J SCORE: 0" 
180 PRINT"{REV}********J{RIGHT}HI SCORE:"; 

HS 
190 PRINT"{REV}***FIELD]{RIGHT}WAVE: 1 11 

200 PRINT"{REV} J{RIGHT}";:IF NL<>l 
THEN FORJ=l TO NL-l:PRINT"~": :NE 

XT 
210 FORJ=32768 TO 32927:IFPEEK(J)=32 THEN -

POKE J,160 
220 NEXT 
230 XP$="U]I{DOWN}{04 LEFT}UU]II{DOWN}{06 

LEFT}UUU]III{DOWN}{07 LEFT)@@@*@@ 
@{DOWN} (07 LEFT}JJJ]KKK" - -

235 XP$=XP$+" {DOWN} {06 LEFT}JJ]KK{DOWN} {04 
LEFT}J]K" --

240 S$=" {HOME}{ 24 DOWN}" 
250 Q$="{40 RIGHT}" 
260 XR$=" {DOWN} {04 LEFT} {DOWN} {06 

LEFT} {DOWN}{07 LEFT} * -
{DOWN} {07 LEFT} 



LASER COMMAND by Bob Burnett 
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You are the commander of a squadron 
of laser ships. It is your duty to defend 
the cities of Earth against the alien 
onslaught. Spectacular graphics and 
machine code for super fast arcade 
fun . VIC-20 and cassette, joystick . 
$20.00 

SHIFTY (c)by Kavan 
Watch the maze change 
as you pass thru the 
revolving doors. Th is is 
a rea l ly cute one. 
Machine language. VIC-
20 w/ BK expander, cas­
sette . Joys t ick and 

keyboard. 
$20.00 

D.E.S.-SOFT TM 
a division of 

DES-Data Equipment Supply Corp. 

TM HOPPER by Thomas Kim 

Cl 
290 290 0 

~ ~~~ c:ac:.cr. 

BONZO (c)by Kavan 

One of the most popular games in Europe. You 
control BONZO as he cl imbs the ladders and 
picks up point blocks. Watch out for the alien 
guards. Excellent graphics & sound . 100% 
machine code. VIC-20 w/ BK expander, cassette. 
Joystick or keyboard. 
$20.00 

~ ~ 
¢:0:: 

®~ O?i~ 

Rated a Five Star game by Creative 
Computing. Avoid the cars, buildings, 
logs and other obstacles to bring the 
frog home. Machine language. VIC-20, 
cassette and joystick . 
$20.00 

SPACE TRADER 
by Doug Caruthers 

Search for the lost 
planet of Alantia. 1 to 4 'e_.,:r,.~...._ 

players. Text adven ture. ~-·.e· !. "°"". <e ~ 
VIC-20 w/ 16K expander _.,. ... 
and cassette. .(" 
$39.95 ~-~..-/. 

Many exciting titles to choose from. 
New Software for the CBM 85001700 series available now!! 

PAL 20 '"' 

• 95 pages of aids, worksheets & logs 

More to Come !!! 
NEW for the VIC-20 & 64 

$10.00 electronic ab VIC-20 products 

VIC FORTH $59.95 
This is a highly capable language that operates from cartridge. It is based on 
Fig-Forth . Disk and cassette compatible. Vic Forth will work with any memory 
expansion. 3K of RAM is included in this cartridge. 

VIC GRAPH $49.95 
The intention of this program is to serve as a mathematical and pedagogic aid 
for studying complicated equations and functions by their graphs. Plots 
graphics in high resolution wi thin an x-axis range defined by you . You can also 
"blow up" parts of a graph in detail by a specified range. 

VIC STAT $49.95 
Vic Stat is a cartridge wh ich will simplify your work with stat istics and graph ic 
displays. It will add approximately 15 commands to BASIC. For example, bar 
chart , horizontal or vertical, plotting with 2024 points, printout of screen. 
Statistical commands for calculations of. for example, mean value. standard 
deviation , variance, etc. 

• Something for every VIC-20 programmer VIC REL $59.95 
The purpose of this cartridge is to simplify con trol of, for example, burg lar 
alarms, garage doors, door locks, heating elements, lamps, rad ios, remote 
controllers . valves, pumps, telephones, accumulators, irrigation sys tems. 

• Coming soon for the Commodore 64 

electrical tools , stop watches. venti lators, humidifiers, etc., etc. Th is cartridge 
contains 6 relay .outputs and 2 inputs of type optocoupler. For the VIC-20 and 
Commodore 64. 

SEE YOUR LOCAL DE·ALER TO SEE OUR FINE PRODUCTS 
Dealer Inquiries Invited Software Distribution Available Programs Wanted 

(714) D Data Equipment Supply Corp. (213) 
nS-5455 ES 8315 Firestone Blvd., Downey, CA 90241 923-9361 

VIC-20'" , COMMODORE'•, COMMODORE 64-. and CBM'" are trademarks of Commodore Business Machines, Inc. 



265 XR$=XR$+" (DOWN) (06 LEFT} (DOWN) (04 
LEFT) II 

270 REM ---SET UP NEXT WAVE---
280 BG=0:NW=NW+l:IF NW>ll THEN 310 
290 NB=NB+l.5:IF NW=l THEN 330 
300 IF NW<6 THEN BT=BT-180 
310 PRINT"(HOME)(02 DOWN}(REV}";TAB(l5);NW 

320 POKE FNS(l),32:FORJ=l TO NB:POKEBP(J), 
32:NEXT 

325 FORJ=l TO 25:POKE BC(J),32:NEXT 
330 BN=INT(NB):FORJ=l TO NB:BS(J)=l:NEXT 
340 FORJ=l TO NB 
350 BT(J)=(.4+INT(6l*RND(l))/100)*BT 
360 B3(J)=BT(J)+.5*BT(J):B4(J)=B3(J)+.25*B 

T(J) 
370 NEXT 
380 PX=l9:PY=l 5:POKE FNS(l),90 
390 FORJ=l TO NB 
400 BP(J)=FNP(l):IF PEEK(BP(J))<>32 THEN 4 

00 
410 POKE BP(J),87:NEXT:NN=0 
415 FORJ=l TO 25 
416 BC(J)=FNP(l):IF PEEK(BC(J))<>32 THEN 4 

16 
417 IF PEEK(BC(J)+l)=87 THEN 4 16 
419 POKEBC(J),86:NEXT 
420 GET R$:IF R$<>"" THEN 420 
430 DR=0:TX=TI 
440 REM ---GET COMMANDS---
450 GET R$: I F R$<"2" OR R$>"8" THEN 490 
460 IF R$="3" OR R$="5" OR R$="7" THEN 490 

470 DR=VAL(R$) / 2 
480 REM ---MOVE TRUCK---
490 IF DR=0 THEN 600 
500 POKE FNS(l),32 : PX=PX+XM(DR):PY=PY+YM(D 

R) 
510 IF PX<0 THEN PX=39 
520 IF PX>39 THEN PX=0 
530 IF PY<4 THEN PY=24 
540 IF PY>24 THEN PY=4 
550 X=FNN(l) 
560 IF X=32 THEN POKE FNS(l),90:GOTO 600 
570 IF X=42 OR X=86 THEN 960 
580 GOTO 890 
590 REM ---UPDATE BOMBS---
600 NN=NN+l:IF NN>INT(NB)THEN NN=l 
610 IF BS(NN)=0 THEN 600 
620 TG=TI-TX 
630 IF TG>B4(NN) THEN Nl=NN:GOTO 720 
640 IF BS(NN)>2 THEN 690 
650 IF TG>BT(NN) THEN BS(NN)=2 
660 IF TG>B3(NN) THEN BS(NN)=3 
670 IF BS(NN)=l THEN 4 50 
680 IF BS(NN)=2 THEN POKE BP(NN),215:GOTO 

450 
690 IF BS(NN)=3 THEN POKE BP(NN),87:BS(NN) 

=4:GOTO 450 
700 IF BS(NN)=4 THEN POKE BP(NN),215:BS(NN 

)=3 : GOTO 450 
710 REM ---BOMB EXPLODES---
720 TQ=TI:PD=0 
725 X$="{OFF)"+LEFT$(S$,FNY(BP(Nl))-2)+LEF 

T$(Q$,FNX(BP(Nl))-l) 
730 BS(Nl)=0:N2=0:PRINTX$;XP$; 
740 FORJ=l TO NB:X=PEEK(BP(J)):IF BS(J)=0 

THEN 760 

750 IF X<>87 AND X<>215 AND X<>218 THEN N2 
=J 

760 NEXT:IF FNN(l)<>90 AND FNN(l)<>218 THE 
N PD=l 

770 PRINTX$;XR$; 
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780 FORJ=lTONB:IF PEEK(BP(J))=32 AND BS(J) 
<>0 THEN POKE BP(J),87-128*(BS(J) 
>l) 

790 NEXT:BN=BN-1 
800 IF PD=l THEN 960 
810 IF BN=0 THEN 840 
820 IF N2=0 THEN TX=TX+(TI-TQ):GOTO 450 
830 Nl=N2:GOTO 725 
840 PRINT" {HOME) {02 DOWN) (REV}" ;TAB( 20); 
850 FORJ=l TO 20:PRINT"{REV)COMPLETED(09 

LEFT)";:FORK=l TO 100:NEXT 
860 PRINT" [REV) ( 09 LEFT) II;: FORK=l 

TO 100:NEXT:NEXT 
870 SC=SC-10*(INT(NB)-BG):IF SC<0 THEN SC= 

0 
880 PRINT"{04 LEFT) {03 UP) (10 

LEFT)";SC:GOTO 280 
885 REM ---BOMB GATHERED---
890 BG=BG+l:TQ=TI:POKE FNS(l),218 
895 FORJ=i TO NB:IF PEEK(BP(J))=218 THEN A 

J=BS(J):BS(J)=0 
900 NEXT 
910 IF AJ=4 THEN AJ=3 
920 SC=SC+l0*AJ:PRINT"{HOME}{REV)";TAB(l6) 

;SC 
930 BN=BN-l:IF BN=0 THEN 840 
940 TX=TX+(TI-TQ):GOTO 450 
950 REM ---PLAYER DESTROYED---
960 TQ=TI:FORJ=l TO 20:POKE FNS(l),42:FORK 

=l TO 25:NEXT:POKE FNS(l),170 
970 FORK=l TO 25:NEXT:NEXT:POKE FNS(l),32: 

NL=NL-1 
980 POKE 32897+NL,160:DR=0:PX=l9:PY=l5 
990 IF NL=0 THEN 1045 
1000 IF BN=0 THEN 840 
1010 GET R$: IF R$ <> "" THEN 1010 
1020 FORJ=lTONB:IF PEEK(BP(J))=32 AND BS(J) 

<>0 THEN POKE BP(J),87-128*(BS(J) 
> 1) 

1030 NEXT 
1040 POKE FNS(l),90:TX=TX+(TI -TQ):GOTO 450 
1045 IF SC>HS THEN HS=SC:PRINT"(HOME){DOWN) 

(REV) ";TAB ( 19) ; HS 
1050 FORJ=l TO 1500:NEXT:PRINT" (HOME}(02 

DOWN) {REV) II ;TAB( 20); "GAME OVER( 
DOWN}(09 LEFT)PLAY AGAIN'?"; 

1060 PRINT"(Y/ N)(04 LEFT)"; 
1080 PRINT"{REV}Y/ {OFF )N{03 LEFT}"; 
1081 FORJ=l TO 99:NEXT 
1082 PRINT" {OFF)Y{ REV) / N{03 LEFT} " ; 
1083 FORJ=l TO 99:NEXT 
1084 GET R$:IF R$="Y" THEN 1110 
1090 IF R$<>"N" THEN 1080 
1100 PRINT"{CLEAR)LATER ON!":END 
1110 GOSUB 1130:GOTO 150 
1120 REM -- - INSTRUCTIONS---
1130 PRINT"{CLEAR)(REV) M IN E FI E L D":P 

OKE 59468,14 
1140 PRINT" DO YOU NEED INSTRUCTIONS (Y/ N)" 
1150 GET R$7IF R$="N" THEN 1410 - -
1160 IF R$< > "Y" THEN 1150 
1170 PRINT"(CLEAR){REV)M I N E FI ELD" 
1180 PRINT"(DOWN)THE OBJECT OF THI S GAME IS 

TO PICK UP" -
1190 PRI NT"AS MANY BOMBS AS YOU CAN BEFORE -

THEY" 
1200 PRINT"EXPLODE. TO PICK UP A BOMB, JUST 

RUN" 
1210 PRINT"OVER IT WITH YOUR TRUCK." 
1220 PRINT"BOMBS WILL EXPLODE AFTER A SHORT 

TIME." 
1230 PRINT"IF A BOMB TURNS REVERSE-FIELD, B 

E CARE-,,. 



VIC-20* 
NEW! 

CARTRIDGE GAMES 
FROM TRONIX 

SCORPION ....... $34.95 

Full 4-way scrolhng. fast action pre­

dator game where 1t"s you against 
killer frogs. shmy worms. stalker 
fhes. dragons and hatcher pods 
With 32 levels ot play 

GOLD FEVER .. $29.95 

Explore a deadly mine searching tor 
valuable gold deposits. Avoid roam­
ing mine carts . rolling boulders and 

a crazy claim 1umper' With 9 levels 
ot play 

DEADLY SKIES 
$29.95 

Frenetic. fast paced. action-packed 

game where you are the Rebel 
tighter attacking the hostile m1htary 
base. Avoid SAM."s. smart bombs 
and deadly radioactive clouds' Over 
t 0 levels of play. 

SOFTWARE 
SPECIALS 

From lnteresllng Software 

• 

Cassette $15.95 
ALL 

= ~<)>.,i ~ MACHINE 
r? YI~ ~~ coDE• 

~~~\~ 
@ Bring the fun of the shooting 

gallery into your home With 
music and colorful graphics . 

CBM·64 & VIC-20 MINI-MONITOR 

All machine code monitor which will 
disassemble code, do text dump. 
move memory, hex to decimal and 
decimal to hex conversion as well as a 
mini-assembler! 
VIC-20 version requires BK expansion. 

Cassette .................................... $24.95 
Disk ........................................... $29.95 

CREATIVE SOFTWARE 
GAMES ON CARTRIDGE 

CHOPLIFTER 

SERPENTINE 

APPLE PANIC ... ........... ....... . 

$39.95 

$39.95 
$39.95 

ASTROBLITZ 

TRASHMAN 

.. .... . .... .... ........ $39.95 

$39.95 

NEW 

• CBM-64* 
Stellar Triumph 
Great new all machine code game for your CBM-64 Two 

player game w11h many vanat1ons Exc1t1ng hires color 

graphics and spectacular sound effects Prepare yourself 

into an all-out space battle' 

From H.A.L Labs tape or disk $2495 

New Dust Covers 
Water resistant Durable - Attractive brown canvas 

For compuler S7 95 For d•sk drove 57 95 
Old style dalasette S5 95 New style datasene S5 95 

KIDS & THE VIC 
Great new book to add to your library. 

only ..... .... ....... $14.95 

d-- INTERESTING SOFTWARE 
__, 21 101 S Harvard Blvd Torrance CA 90501 

12131 328·9422 
Visa MC Cneck Money Orcter Add 52 00 Po~lage & Hand1tPy 

CA res1denls add appropria te sales lax Dealer lnQu1r1es Invited 

~VIC SOFTWARE CBM 648 
Great VIC Software 

PARAT ROOPER a High Resolu1ion game that doesn't lei you make any 
mistakes. You are in your command. Helicopters fill 1he sky. (and we mean fill 
the sky!). dropping paralroopers. Your mission is to keep 3 paratroopers from 
hitt ing the ground on either side of your gun. But 1hat's just the beginning. You 
score by hitt ing 1he helicopters or 1he paralroopers. bu1 1f you miss a shot it 
subtracts from your score. Therelore, you must make every shol count 10 
make a high score' IT HAS FOUR FAST ACTION LEVELS TO CHALLENGE 
THE BEST PLAYER. The High Resolution graphics helicopters are fant asl ic. 
They look exac1ly like helicopters! The paratroopers are super realistic. Their 
chutes open and 1hen they drift down to earth. If this weren't enough the 
sounds are fantastic. There are helicopter blades whirr ing and you can hear the 
howitzer pumping shells . This game really show off the sound and graphic 
capabilities of your VIC. PARATROOPER IS OUR n1 SELLING ARCADE 
GAME, you've got to see this game 10 believe ii. $19.95 

SPACE PAK Can you survive? 3 space games wi1h the sights and sounds of 
an arcade. The excitement builds as the ac l ion is un·ending. IBlasl away at 
everything m sight. The alien attacks will slop at nothing to destroy you. 
Prepare for battle. there is no escape. only you can help. Can you survive? Hi· 
Res. color, graphics and sound. Joystick or keyboard. 3 Games - Rocket 
Race. Fence· A·Tron and Raiders. $ 19.95 

COSMIC C RUZER Hot aC11on and 3 challenging scenarios. Move your 
cruzer into the 1unnel · fire missiles and drop bombs. Hu the fuel dumps to get 
more fuel. Move as quick as you dare to hit 1hesurface-10-air missiles. If you are 
good enough you will make it to the asteroidz field and then try 10 destroy the 
base. No one has destroyed the base yet. Will you be the fi rst. $ 19.95 

COMMODORE 64 SOFTWARE 
Let the COMPUTERMA T 

turn your 64 into a home arcade! 

COLOR. GRAPHICS. SOUND 
ON CASSETTE 

(Disk Versions Auailable - Add $5.00) 

MUSIC MAKER. $19.95 EDUCATION PAK - $24.95 

Put sheet m u sic notes 

into your 64, plays 3 
voices. P rogram, plus 

2 samp le songs. 

TREASURE PAK - $ 14.95 

3 Programs 
Adventure 

C aves of Si lver 

Shuttle V oyage 

4 Programs 
Geography Match 

M ath Advenlure 

Ruler & Micro 

GAME PAK - $ 14.95 

3 Programs 
Dragon Chase 

Denect 

F lip It 

Joystick and Keyboard versions included. VIC ALL STARS We took the best selling VIC programs and pu t them in a 
package lo save you $35. If purchased seperately it wou ld cosl you $85. You get 1--------------------------
Paratrooper. Target C ommand, Head On. Catt le Round-up, Snake COMPUTERMAT 
Out, Trapper, Double Snake Out and Artillery. All eigh1 games for $49.95. Box 1664 • D ept. C • Lak~ H avasu City, A z . 86403 
~~~~sbecause al th lS price they won't last long. Limited quant ity. 8 (60

2
) g

55
_33

5
7 
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1240 PRINT"FUL WITH IT. IF IT STARTS TO BL! DOWN}(06 LEFT} (DOWN}{07 
NK, IT" LEFT} * {DOWN}{05 LEFT} 

1250 PRINT"WILL VERY SHORTLY EXPLODE-WATCH -
OUTll" 270 REM ---SET UP NEXT WAVE--­

BG=0: NW=NW+ l: IF NW>ll THEN 310 
NB=NB+l.5:IF NW=l THEN 330 

1260 PRINT"BOMBS WILL CHAIN-REACT; ONE BOMB 280 
CAUGHT" 290 

1270 PRINT"IN ANOTHER'S EXPLOSION WILL ALSO 300 IF NW<6 THEN BT=BT-99 
BLOW" 310 PRINT" {HOME} { 02 DOWN) (REV}" ;TAB( 15) ;NW 

POKE FNS(l),32:FORJ=l TO NB:POKEBP(J), 1280 PRINT"UP. IF YOU ARE CAUGHT IN A BOMB' 320 
S " 32:NEXT 

1290 PRINT"EXPLOSION, YOU WILL BE BLOWN UP. 325 FORJ=l TO 25:POKE BC(J),32:NEXT 
330 BN=INT(NB):FORJ=l TO NB:BS(J)=l:NEXT 

1300 PRINT"ALSO, DO NOT RUN INTO BOMB CRATE 340 FORJ=l TO NB 
RS(*)"- 350 BT(J)=((.4+INT(6l*RND(l))/100)/.75)*BT 

1310 PRINT"OR MINES(~) OR YOU'LL BE TOTALL 360 B3(J)=BT(J)+.3*BT(J):B4(J)=B3(J)+.20*B 
ED." T(J) 

1320 PRINT"THE CONTOLS ARE: 8 TO GO UP" 370 NEXT 
1330 PRINT" 4 TO GO LEFT" 380 PX=ll:PY=ll:POKE FNS(l),90:POKE(FNS(l) 
1340 PRINT" 6 TO GO RIGHT" +FND(l)),l 
1350 PRINT" 2 TO GO DOWN" 390 FORJ=l TO NB 
1360 PRINT"YOUR TRUCK CANNOT STOP ONCE YOU -400 BP(J)=(FNP(l)):IFPEEK(BP(J))<>32 THEN -

BEGIN" 400 
1370 PRINT"MOVING. IT CAN WRAP-AROUND BOTH -410 POKE BP(J),87:POKEBP(J)+FND(l),l:NEXT: 

THE" NN=0 
1380 PRINT"THE TOP AND SIDES OF THE SCREEN. 415 FORJ=l TO 25 

416 BC(J)=FNP(l):IF PEEK(BC(J))<>32 THEN 4 
1390 PRINT" (DOWN}~RESS RETURN TO CONTINUE"; 16 

417 IF PEEK(BC(J)+l)=87 THEN 416 
1400 GET R$:IF R$<>CHR$(13) THEN 1400 
1410 PRINT"{CLEAR}SELECT SKILL SETTING (0-3 

)" -
1420 GET R$:IF R$<"0" OR R$>"3" THEN 1420 
1430 NL•4-VAL(R$):RETURN 

Program 2: Minefield - VIC Version 

45 POKE36879,8 
50 GOSUB1410 
60 REM ---INITIALIZE VARIABLES---
70 DIM BT(37),B3(37),B4(37),BP(37),BS(37) 

,XM(4),YM(4),BC(25) 
80 DEF FNY(X)=INT((X-FNV(X))/22) 
85 DEF FNV(X)=4*(PEEK(36866)AND128)+64*(P 

EEK(36869)AND120) 
90 DEF FNX(X)=(X-22*FNY(X))-FNV(X) 
95 DEF FNC(X)=37888+4*(PEEK(36866)AND128) 
98 DEF FND(X)=FNC(X)-FNV(X) 
100 DEF FNS(X)=FNV(X)+PX+22*PY 
110 DEF FNP(X)=FNV(X)+l78+INT(l8*RND(l))+2 

2*INT(ll*RND(l)) 
120 
130 
140 
150 
160 
170 
180 

DEF FNN(X)=PEEK(FNS(X)) 
FORJ=l TD 4:READ XM(J),YM(J):NEXT 
DATA 1,0,-1,0,0,-1,0,1 
SC=0:BT=(FNV(l)+360):NB=4:NW=0 
PRINT" (CLEAR}"; CHR$ ( 142); 
PRINT" (REV} (WHT}MINE****]SCORE: 0" 
PRINT" [REV} {WHT} *** *****]HI SCORE: II; HS 
; 

190 PRINT" {HOME} { 02 DOWN} (REV} ***FIELD]WAV 
E: l" 

200 PRINT" {REV} {WHT} ] {RIGHT}";: IF 
NL<>l THEN FORJ=l TO NL-l:PRINT"~ 
";:NEXT 

210 FORJ=FNV(l)TO FNV(l)+l09:IFPEEK(J)=32 
THEN POKE J,160:POKEJ+FND(l),l 

220 
230 

240 
250 
260 

NEXT 
XP$=" {RED} {DOWN} {08 RIGHT} {07 LEFT}U]I 
{DOWN}{03 LEFT}U)I{DOWN}(07 LEFT} 
{04 RIGHT}{LEFTT°"@*@{DOWN}{03 
LEFT}J)K" - -
S$="{HOME}{22 DOWN}" 
Q$=" {WHT} {22 RIGHT} II 

XR$=" {WHT} {DOWN} (04 LEFT} 
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419 POKEBC(J),86:POKEBC(J)+FND(l),5:NEXT 
420 GET R$:IF R$<>"" THEN 420 
430 DR=0:TX=TI 
440 REM ---GET COMMANDS---
445 DR=2 
450 POKE37154,127:R=NOTPEEK(3715l)AND60-(( 

PEEK(37152)AND128)=0) 
453 IFPEEK(37152)=119THENR=l 
454 POKE37154,255:R=R*2 
455 DR=INT(R):IFR<>0THENDR=INT(LOG(DR)/LOG 

(2)):IFDR=5THENDR=2 
460 IFPEEK(37152)=119THENDR=2 
470 IFR=0THEN60.0 
475 IFDR>4THENDR=0 
480 REM ---MOVE TRUCK---
5.00 POKE FNS(l),32:PX=PX+XM(DR):PY=PY+YM(D 

R) 
510 IF PX<0 THEN PX=21 
520 IF PX>21 THEN PX=0 
530 IF PY<5 THEN PY=22 
540 IF PY>22 THEN PY=5 
550 X=FNN(l) 
560 IF X=32 THEN POKE FNS(l),90:POKE(FNS(l 

)+FND(l)),l:GOTO 600 
570 IF X=42 OR X=86 THEN 960 
580 GOTO 890 
590 REM ---UPDATE BOMBS---
600 NN=NN+l:IF NN>INT(NB)THEN NN=l 
610 IF BS(NN)=0 THEN 600 
620 TG=INT(TI*l.03)-TX 
630 IF TG>B4(NN) THEN Nl=NN:GOTO 720 
640 IF BS(NN)>2 THEN 690 
650 IF TG>BT(NN) THEN BS(NN)=2 
660 IF TG>B3(NN) THEN BS(NN)=3 
670 IF BS(NN)=l THEN 450 
680 IF BS(NN)=2 THEN POKE BP(NN),215:POKEB 

P(NN)+FND(l),l:GOTO 450 
690 IF BS(NN)=3 THEN POKE BP(NN),87:POKEBP 

(NN)+FND(l),l:BS(NN)=4:GOTO 450 
700 IF BS(NN)=4 THEN POKE BP(NN),215:POKEB 

P(NN)+FNb(l),l:BS(NN)=3:GOTO 450 
710 REM ---BOMB EXPLODES---
720 TQ=TI:PD=0 
725 X$="{OFF}"+LEFT$(S$,FNY(BP(Nl))-2)+LEF 

T$(Q$,FNX(BP(Nl))-l) 



PUT SOME MUSCLE 
IN YOUR 

VIC 20 

16K RAM EXPANSION 
59.90 

SK RAM EXPANSION 
39.90 

•DIRECT FROM 
MANUFACTURER 

•HIGH QUALITY 
•LOW POWER 
•6 MONTH WARRANTY 

111.CErtTURY© 
MICRO 

7881 La Riviera Drive, Suite 131 
Sacramento. CA 95826 

(916) 386-0711 

C.0.0. Orders Welcome 

Add $2 for shipping & handling. 
California residents add 6% sales tax. 

Checks/ Money Orders OK. 
(Allow 3 weeks for checks.) 

DEALER IN IRI W 

~APIDWRITCR 
Still the only word-processor 
program for the VIC-20 and 
CBM-64 that gives. you full , 

flexible use of all the features 
and power of each and every 

printer on the market. 
Menu·driven . .. no codes to 

memorize 

Power to please the professional , 
yet easy enough for a child to 

master quickly. 

Written by a user for users. 

$39.95 on tape 
$49.95 on disk 

Importan t: 
Speci fy the computer, printer, and 

interface you use. 

We deal direct! 

Send check or money·order to 

~APIDWRITCR 
91 Long Hill Rd. 

Leverett, MA 01054 
413-549-37 44 

Rapidwriter(c) H.D. Mfg. Inc. 1982 
• All rights reserved -=" 

IF IT1S FDR THE C-64:: 
AND IT1S GDDD1 

IT1S PRDBABL V BY 

EN-TECH 
FINANCE CALC 64 

DATA BASE 64 

MAILING LIST 64 

INVOICE EASE 64 

FAMILY PAC 64 [3 IN 1] 

MUSIC MAKER 64 

SPRITE FUN 64 

BABIES OF THE DIRT 

DEALER INQUIRIES INVITED 

$69.00 

$69.00 

$39.00 

$39.00 

$55.00 

$39.00 

$30.00 

$35.00 

EN-TECH Software • P.C. Bax BB1 • Bun Valley, CA 91352 

(213) 764-6833 

VOICE WORLD'S 

24K Golden RAM~ 
Expansion Chassis 

ONLY $149.00 
• Programmer's dream-Game 
player's delight. 

•Boosts VIC 
memory to 
29K! 

• 4 expansion slots 
with switches for in· 
slant cartridge selection­
faster than a disk. 

• Accepts any cartridge 
designed for the VIC 20 . 

• System Reset Button . 

• Plugs directly into your VIC 201J. 
• 8 memory control switches-easy to 
configure in BK banks for custom 
applications. 

• Factory tested-one year limited warranty. 

VOICE WORLD 
13055 Via Esperia 
Del Mar. CA 920 14 
(6 19) 481 -7390 

• Start address selection at 2000, 
4000, 6000, AOOO HEX. 

memory write protec-
tion and PROM, 

EPROM 
emulation. 

•Memory 
banks 

hold pro· 
grams/data 

even when de­
selected. 

• Gold-plated connectors/ 
switch contacts for high rel iability. 

• Fused to protect your VIC 20.'* 

TO ORDER: 
Send check or money order. Add 3.00 
shipping and handling . California 
residents add 6% sales tax. COD 
DEALER INQUIRIES INVITED 

VIC 20 is a registered trademark of Commodore Business Machines. INC. 
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730 BS(Nl)=0:N2=0:PRINTX$;XP$; 
740 FORJ=l TO NB:X=PEEK(BP(J)):IF BS(J)=0T 

HEN760 
750 IFX<>87ANDX<>215ANDX<>218THENN2=J 
760 NEXT: IFFNN( 1) <>90ANDFNN( 1) <>218THENPD= 

1 
770 PRINTX$;XR$; 
780 FORJ=lTONB:IF PEEK(BP(J))=32 AND BS(J) 

<>0 THEN POKE BP(J),87-128*(BS(J) 
>l) 

790 NEXT:BN=BN-1 
800 IF PD=l THEN 960 
810 IF BN=0 THEN 840 
820 IF N2=0 THEN TX=TX+(T I -TQ):GOTO 450 
830 Nl=N2:GOTO 725 
840 PRINT" {HOME}( 02 DOWN}( REV} ";TAB ( 20) ; 
850 FORJ=l TO ll:PRINT"{02 RIGHT}{REV}COMP 

LETED{ll LEFT}";:FORK=l TO 100:NE 
XT 

860 PRINT"{REV} {11 LEFT}";:FORK 
=l TO 100:NEXT:NEXT 

870 SC=SC-10*(INT(NB)-BG):IF SC<0 THEN SC= 
0 

880 PRINT"{HOME}(REV}";TAB(l4);SC;:GOTO 28 
0 

885 REM ---BOMB GATHERED---
890 BG=BG+l:TQ=TI:POKE FNS(l),218:POKE(FNS 

(l)+FND(l)),l 
895 FORJ=l TO NB:IF PEEK(BP(J))=218 THEN A 

J=BS (J): BS (J )=0 
900 NEXT 
910 IF AJ=4 THEN AJ=3 
920 SC=SC+l0*AJ:PRINT"[HOME}[REV}";TAB(l4) 

;SC 
930 BN=BN-l:IF BN=0 THEN 840 
940 TX=TX+(TI-TQ):GOTO 450 
950 REM ---PLAYER DESTROYED---
960 TQ=TI:FORJ=l TO 20:POKE FNS(l),42:FORK 

=l TO 25:NEXT:POKE FNS(l),170 
970 FORK=l TO 25:NEXT:NEXT:POKE FNS(l),32: 

NL=NL-1 
980 POKE FNV(l)+75+NL,160:DR=0:PX=ll:PY=ll 
990 IF NL=0 THEN 1045 
1000 IF BN=0 THEN 840 
1010 GET R$:IF R$<>"" THEN 1010 
1020 FORJ=lTONB:IF PEEK(BP(J))=32 AND BS(J) 

<>0 THEN POKE BP(J),87-128*(BS(J)>l) 
1030 NEXT 
1040 POKE FNS(l),90:TX=TX+(TI-TQ):GOTO 450 
1045 IF SC>HS THEN HS=SC:PRINT"{HOME} {DOWN} 

{REV} ";TAB ( 1 7) ; HS; 

"Minefield," VIC-20 version . 
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1050 FORJ=l TO 1500:NEXT:PRINT"{HOME}[WHT}{ 
04 DOWN} {REV}"; "GAME OVER{DOWN} ( 
WHT} ( 09 LEFT} PU(Y AGAIN?"; 

1060 PRINT"(Y/N){04 LEFT}"; 
1080 PRINT"(REV}Y/{OFF}N(03 LEFT}"; 
1081 FORJ=l TO 99:NEXT 
1082 PRINT"[OFF}Y(REV}/N(03 LEFT}"; 
1083 FORJ=l TO 99:NEXT 
1084 GET R$:IF R$="Y" THEN 1110 
1090 IF R$<> "N" THEN 1080 
1100 PRINT" (CLEAR} (WHT}LATER ONI ":END 
1110 GOSUB1410:GOTO 150 
1400 GET R$:IF R$<>CHR$(13) THEN 1400 
1410 PRINTCHR$(14);"(CLEAR}S(WHT}ELECT SKIL 

L SETTING (0-3)" -
1420 GET R$:IF R$<"0" OR R$>"3" THEN 1420 
1430 NL=4-VAL(R$):RETURN 

Program 3: Minefield - 64 Version 
30 REM MINEFIELD FOR C-64 
45 POKE53280,0:POKE53281,0 
50 GOSUB 1130 
60 REM ---INITIALIZE VARIABLES---
70 DIM BT(37),B3(37),B4(37),BP(37),BS(37) 

,XM(4),YM(4),BC(25) 
80 DEF FNY(X)=INT((X-1024)/40) 
90 DEF FNX(X)=(X-40*FNY(X))-1024 
100 DEF FNS(X)=l024+PX+40*PY 
110 DEF FNP(X)=l307+INT(34*RND(l))+40*INT( 

15*RND( 1)) 
120 DEF FNN(X)=PEEK(FNS(X)) 
130 FORJ=l TO 4:READ XM(J),YM(J):NEXT 
140 DATA 0,-1,0,1,-1,0,l,0 
150 SC=0:BT=l680:NB=4:NW=0:D=54272 
160 PRINT"[CLEAR}";:POKE 53272,21 
170 PRINT"(REV}{WHT}MINE****] SCORE: 0" 
180 PRINT"(REV}[WHT}********J(RIGHT)HI sea 

RE: ";HS 
190 PRINT" (REV} (WHT}***FIELDl(RIGHT)WAVE: -

l" 
200 PRINT"(REV}[WHT} ]{RIGHT}";:IF -

NL<>l THEN FORJ=l TO NL-l:PRINT"Z 
";:NEXT 

210 FORJ=l024 TO 1183:IFPEEK(J)=32 THEN PO 
KE J, 160:POKEJ+D,l 

220 NEXT 
230 XP$="(RED}U]I(DOWN}[04 LEFT}UU]II{ 

DOWN}{06 LEFT}UUU]III[DOWN}{07 LE 
LEFT}@@@*@@@{DOWN}[07 LEFT}JJJ]KK 
K" 

235 XP$=XP$+"[RED}{DOWN}{06 LEFT}JJ]KK{ 
DOWN}(04 LEFT}J]K" 

240 S$="{HOMEJ{24 DOWN} " 
250 0$=" {WHT} {40 RIGHT}" 
260 XR$=" { WHT} {DOWN} { 04 LEFT } 

DOWN}(06 LEFT} {DOWN}{07 
LEFT} * {DOWN}[07 LEFT} 

265 XR$=XR$.+" (DOWN} {06 LEFT} {DOWN} (04 
LEFT} " 

270 REM ---SET UP NEXT WAVE---
280 BG=0:NW=NW+l: I F NW>ll THEN 310 
290 NB=NB+l.5:IF NW=l THEN 330 
300 IF NW<6 THEN BT=BT-180 
310 PRINT" {HOME} { 02 DOWN} {REV}"; TAB( 15); NW 
320 POKE FNS(l),32:FORJ=l TO NB:POKEBP(J), 

32:NEXT 
325 FORJ=l TO 25:POKE BC(J),32:NEXT 
330 BN=INT(NB):FORJ=l TO NB:BS(J)=l:NEXT 
340 FORJ=l TO NB 
350 BT(J)=(.4+INT(6l*RND(l))/100)*BT 
360 B3(J)=BT(J)+.S*BT(J):B4(J)=B3(J)+ 



for the VIC 2on·• and COMMODORE 64™ 
WORD PROCESSING AND MAILING LIST & LABEL 
now available with CHICKSPEED 

• LIGHTNING LOADS • SIMPLE COMMANDS 
TOTL.TEXT 2.0 +CS VIC+ SK expansion 
TOTL.TEXT 2.5 +CS VIC+ 16K expansion 
TOTL.TEXT 2.6+CS Commodore 64 
TOTL.LABEL 2.1 +CS VIC+ 16K expansion 
TOTL.LABEL 2.6 +CS Commodore 64 
TOTL TIME MANAGER 2.1 VIC+ SK expansion 
TOTL TIME MANAGER 2.6 Commodore 64 

time management, scheduling, reports 

$25.00 
$35.00 
$40.00 
$20.00 
$20.00 
$30.00 
$35.00 

RESEARCH ASSISTANT 2.0 VIC+ SK expansion $30.00 
RESEARCH ASSISTANT 2.0 Commodore 64 $35.00 
key word cross-reference research tool 

TOTL.BUSINESS 3.0 VIC+ 16K expansion $S5.00 
TOTL.BUSINESS 3.6 Commodore 64 $95.00 
business programs require disk and are shipped on disk 

One Megabyte Fuzzy Diskette $25.00 
computer novelty pillow 

All programs work with 40/80 column (VIC) and 80 
column (64) adapters-compatible with tape or disk 
systems -shipped on cassette tape- available 
on disk $4.00 extra . 

Quality You Can Afford 
Aoallable at your local dealer 

or ·by phone order 

TOTL 
software inc. 

1555 Third Ave., Walnut Creek, CA 94596 

Ill \ZJ Call (415) 943-7877 

Commodore 64 and VIC 20 are registered trademarks of Commodore Electronics, Ltd. 

GO SUB 
International Incorporated 

Software 
CHECK MANAGER is designed to record and balance bank 
transact ions, file to tape , search and extract specific infor­
mation and print to hard copy. It is set up to allow as much 
freedom as possible in recording and naming items related 
to a personal bank statement. 
VIC I C-64 $29.95 

INVENTORY MANAGER 
VIC 20 I C-64 $19.95 

DECMON 
VIC 20 I C-64 $14.95 

Programming aid. Allows you to inspect or edit the con­
tents of your memory, allows converting numbers of one 
system to three others . (Binary, Decimal , Hex, and Octal) 

METRIC & KITHEN CONVERSIONS 
VIC-20 $12.95 

GOLD MINER 
VIC 20 Arcade Style, Machine Language Game 

Dealer Inquires Invited - (316) 265·9858 
GOSUB International - 501 E. Pawnee - Suite 430 

Wichita, Kansas 67211 

$19.95 

The Flexlkey System 
The Flexikey System consists of a 20 key auxilliary 

keyboard and driver software. Each key, except for the 
PROG key has th ree values or laces. The Flexikey Driver is 
written in easy to follow Basic . Two drivers are provided, 
one for the expanded VIC 20 and one for the C-64 computer. 

The primary objective in the design of the Flexikey System 
is to enhance the data entry capability of the Commodore's 
CPU . 

Two modes of operation are provided, each of which allow 
19 of the 20 keys to be defined as any single key on the Com­
modore key board. The 20th key, the PROG key, allows swit­
ching back and forth between these two primary modes at 
any time. .---· 

List 

$69.95 

-::-C-64 and VIC 20 are registered trademarks of Commodore In ternational. 
Send Check or Money Order 

GOSUB - P.O. Box 1781 - Slidell , La . 70459 
Allow 2 · • weeks for delivery 
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T(J) 
370 NEXT 
380 PX=l9:PY=l5:POKE FNS(l),90:POKEFNS(l)+ 

D,l 
390 FORJ=l TO NB 
400 BP(J)=FNP(l):IF PEEK(BP(J))<>32 THEN 4 

00 
410 POKE BP(J),87:POKEBP(J)+D,8:NEXT:NN=0 
415 FORJ=l TO 2 5 
416 BC(J)=FNP(l):IF PEEK(BC(J))<>32 THEN 4 

16 
417 IF PEEK(BC(J)+l)=87 THEN 416 
419 POKEBC(J),86:POKEBC(J)+D,5:NEXT 
420 GET R$: IF R$ <>"" THEN 420 
430 DR=0:TX=TI 
440 REM ---GET COMMANDS---
4"50 R=(l5-(PEEK(5632l)AND15))*2 
460 IFR<>0THENDR=LOG(R) / LOG(2) 

470 IFR=0THEN490 
480 REM ---MOVE TRUCK---
490 IF DR=0 THEN 600 
500 POKE FNS(l),32:PX=PX+XM(DR):PY=PY+YM(D 

R) 
510 IF PX<0 THEN PX=39 
520 IF PX>39 THEN PX=0 
530 IF PY<4 THEN PY=24 
540 IF PY>24 THEN PY=4 
550 X=FNN(l) 
560 IF X=32 THEN POKE FNS(l),90:POKEFNS(l) 

+D,l:GOTO 600 
570 IF X=42 OR X=86 THEN 960 
580 GOTO 890 
590 REM ---UPDATE BOMBS---
600 NN=NN+l:IF NN>INT(NB)THEN NN=l 
610 IF BS(NN)=0 THEN 600 
620 TG=TI-TX 
630 IF TG>B4(NN) THEN Nl=NN:GOTO 720 
640 IF BS(NN)>2 THEN 690 
650 IF TG>BT(NN) THEN BS(NN)=2 
660 IF TG>B3(NN) THEN BS(NN)=3 
670 IF BS(NN)=l THEN 450 
680 IF BS(NN)=2 THEN POKE BP(NN),215:POKEB 

P(NN)+D,l:GOTO 450 
690 IF BS(NN)=3 THEN POKE BP(NN),87:POKEBP 

(NN)+D,l:BS(NN)=4:GOTO 450 
700 IF BS(NN)=4 THEN POKE BP(NN),215:POKEB 

P(NN)+D,l:BS(NN)=3:GOTO 450 
710 REM ---BOMB EXPLODES---
720 TQ=TI:PD=0 
725 X$="{OFF)"+LEFT$(S$,FNY(BP(Nl))-2)+LEF 

T$(Q$,FNX(BP(Nl))-l) 
730 BS(Nl)=0:N2=0:PRINTX$;XP$ ; 
740 FORJ=l TO NB:X=PEEK(BP(J)):IF BS(J)=0 -

THEN 760 
750 IF X<>87 AND X<>215 AND X<>218 THEN N2 

=J 
760 NEXT:IF FNN( l )<>90 AND FNN(l)<>218 THE 

N PD=l 
770 PRINTX$;XR$;:GR=l29 :GOSUB2000 
780 FORJ=lTONB:IF PEEK(BP(J))=32 AND BS(J) 

<>0 THEN POKE BP(J),87-128*(BS(J)>l) 
790 
800 
810 
820 
830 
840 
850 

NEXT:BN=BN-1 
IF PD=l THEN 960 
IF BN=0 THEN 840 
IF N2=0 THEN TX=TX+(TI-TQ):GOTO 450 
Nl=N2: GOTO 725 
PRINT" {HOME) { 02 DOWN) {REV)"; TAB( 20); 
FORJ=l TO 20:PRINT"{REV)COMPLETED{09 
LEFT) "i : FORK=l TO um: NEXT 

880 PRINT"{04 LEFT) {03 UP) {10 
LEFT)";SC:GOTO 280 

885 REM ---BOMB GATHERED---
890 BG=BG+l:TQ=TI:POKE FNS(l),218 
895 FORJ=l TO NB:IF PEEK(BP(J))=218 THEN A 

J=BS(J):BS(J)=0 
900 NEXT 
910 IF AJ=4 THEN AJ=3 
920 SC=SC+l0*AJ:PRINT"{HOME}(REV}";TAB(l6) 

;SC 
930 GR=33:GOSUB2000:BN=BN-l:IF BN=0 THEN 8 

40 
940 TX=TX+(TI-TQ):GOTO 450 
950 REM ---PLAYER DESTROYED---
960 GR=l29:GOSUB2000 
961 TQ=TI:FORJ=l TO 20:POKE FNS(l),42:FORK 

=l TO 25:NEXT:POKE FNS(l),170 
970 FORK=l TO 25:NEXT:NEXT:POKE FNS(l),32: 

NL=NL-1 
980 POKE 1153+NL,160:DR=0:PX=l9:PY=l5 
990 IF NL=0 THEN 1045 
1000 IF BN=0 THEN 840 
1010 GET R$: IF R$ <> "" THEN 1010 
1020 FORJ=lTONB:IF PEEK(BP(J))=32 AND BS(J) 

<>0 THEN POKE BP(J),87-128*(BS(J)>l) 
1030 NEXT 
1040 POKE FNS(l),90:TX=TX+(TI-TQ):GOTO 450 
1045 IF SC>HS THEN HS=SC:PRINT"{HOME}{DOWN) 

(REV} " ; TAB ( 19 ) ; HS 
1050 FORJ=l TO 1500 : NEXT:PRINT"{HOME}{WHT}{ 

03 DOWN) (REV}" ;TAB( 20); "GAME OVER 
{DOWN} {WHT} {09 LEFT) PLAY AGAIN?"; 

1060 PRINT"(Y/ N)(04 LEFT}"; 
1080 PRINT" {REV}Y/ {OFF)N{03 LEFT)"; 
1081 FORJ=l TO 99:NEXT 
1082 PRINT" {OFF}Y{REV} /N{03 LEFT)"; 
1083 FORJ=l TO 99:NEXT 
1084 GET R$:IF R$="Y" THEN 1110 
1090 IF R$<>"N" THEN 1080 
1100 PRINT" {CLEAR) { WHT) LATER ON I " : END 
1110 GOSUB 1130:GOTO 150 
1120 REM ---INSTRUCTIONS---
1130 PRINT"{CLEAR){REV){WHT)M IN E FIE L 

D":POKE 53272,23 
1140PRINT" {WHT) DO YOU NEED INSTRUCTIONS er 

/!i)" -
1150 GET R$: IF R$="N" THEN 1410 
1160 IF R$<>"Y" THEN 1150 
1180 PRINT"{CLEAR} {WHT} {DOWN}!HE OBJECT OF -

860 PRINT" {REV) { 09 LEFT)";: FORK=l 
TO H!J0: NEXT: NEXT A mine explodes in the Co111morlore 64 version of 

870 SC=SC-H!J*(INT(NB)-BG):IF SC<0 THEN SC=0 "Minefield. " 
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THIS GAME IS TO PICK UP" 160 MP = INT C RND Cll * 30 + 5) :MDCX> 
1190 PRINT"(WHT)AS MANY BOMBS AS YOU CAN BE :! MP: IF MDCX>= BOCXl THEN 160 

FORE THEY" 165 NEXT 
1200 PRINT"(WHT)EXPLODE. TO PICK UP A BOMB, 170 

JUST RUN" -
1210 PRINT"(WHT)OVER IT WITH YOUR TRUCK." 
1220 PRINT"(WHT)BOMBS WILL EXPLODE AFTER A -

180 

SHORT TIME . .,- 190 
1230 PRINT" (WHT) IF A BOMB TURNS REVERSE-FIE 200 

LD, BE CARE-" 
1240 PRINT"(WHT)FUL WITH IT. IF IT STARTS T 

0 BLINK, IT" - 210 
1250 PRINT"(WHT)WILL VERY SHORTLY EXPLODE-W 215 

ATCH OUT I I " 220 
1260 PRINT" (WHT)BOMBS WILL CHAIN-REACT; ONE 225 

BOMB CAUGHT" 230 
1270 PRINT"(WHT)IN ANOTHER'S EXPLOSION WILL 

ALSO BLOW" 
1280 PRINT"(WHT)UP . .!_F YOU ARE 

235 
CAUGHT IN A - 245 

BOMB'S II 

1290 PRINT"(WHT}EXPLOSION, 
N UP." 

250 
YOU WILL BE BLOW 260 

1300 PRINT"(WHT)ALSO, DO 
CRATERS ( *) .. -

270 
NOT RUN INTO BOMB - 280 

1310 PRINT" (WHT)OR MINES 
OTALLED." 

290 
(~) OR YOU'LL BET 300 

1320 PRINT"(WHT)THE CONTOLS ARE: 1 TO GO UP 
1330 PRINT" (WHT} 

LEFT" 
1340 PRINT" (WHT) 

GHT" 
1350 PRINT"(WHT) 

WN" 

CTRL TO GO 

2 TO GO RI 

TO GO DO 

1355 PRINT"(WHT}OR YOU CAN USE A JOYSTICK I 
N PORT l." 

310 
320 
330 
333 
335 

336 

1360 PRINT" (WHT}YOUR TRUCK CANNOT STOP ONCE 340 
YOU BEGIN" -

1370 PRINT"(WHT)MOVING. 
BOTH THE" 

345 
IT CAN WRAP-AROUND -

350 
1380 PRINT"(WHT)THE TOP AND SIDES OF THE SC 

REEN." 
13 90 PRINT" (DOWN} ( WHT} P ( WHT} RESS RETURN TO -

CONTINUE"; - 355 
1400 GET R$:IF R$<>CHR$(13) THEN 1400 
1410 PRINT"{CLEAR}S{WHT}ELECT SKILL SETTING 

(0-3)" -
GET R$:IF R$<"0" OR R$>"3" THEN 1420 
NL=4-VAL(R$):RETURN 
END 
REM SOUND OF EXPLOSION 
QW=54272 
FORS=QWTOQW+24:POKES,0:NEXT 
POKEQW+24,47 
POKEQW+5,64+7 :POKEQW+6,240 

360 
380 
390 

400 

410 
580 
585 

1420 
1430 
1900 
2000 
2010 
2020 
2025 
2030 
2050 
2060 
2970 

POKEQW+4,GR :POKEQW+l,36:POKEQW,85 
FORT:111T02501NEXT 590 
FORT:1115T00STEP-l :POKEQW+24,INT(T):NEX 600 

T 
2080 RETURN 

Program 4: Minefield -Apple Version 
80 REM MINEFIELD FOR APPLE 700 
90 GOSUB 2000 
100 REM SETUP VARIABLES 710 
105 NT = 3 730 
110 DIM BOC23l,XL'l.C23>,MOC23> 
125 H = 20:U = 12 740 
130 HOME : GOSUB 600: REM HEADINGS 
139 REM SET UP ARRAYS 760 
140 FOR x = 6 TD 19:BP = INT ( RND ( 1 800 

) • 25 + 5>: BOC X > = BP:· NEXT 
150 FOR x = 6 TO 19 

REM PRINT SCREEN 
FOR X = 6 TO 19: VTAB <X>: HTAB <B 
OCX>l: PRINT "D";: VTAB <X>: HTAB 
CMD<Xl l: PRINT "X";: NEXT 

REM SET UP ARRAY FOR POSITION 
FOR I = 0 TD 7:XL'l.(I) = 1024 + 128 
* I:XL'l.CI + 8> = 1064 + 128 * I:X 

LI.CI + 16> = 1104 + 128 * I: NEXT 
U = 12:H = 20:NB = 10 

HTAB <Hl: VTAB <Ul: PRINT "+"; 
REM GET COMMANDS 

TI = TI + 1: GOSUB 800 
P = PEEK ( - 16384) - 128: IF P < 

73 OR P > 77 THEN 230 
B$ = CHR$ <P> 
ODDU = U:OLDH = H 

- 1 IF B$ "I" THEN U = U 
IF B$ CHR$ C3l THEN 
IF B$ "M" THEN U = U + 
IF B$ "K" THEN H = H + 
IF B$ "J" THEN H = H -
IF H < 1 THEN H = 39 
IF H > 39 THEN H = 1 
IF U < 6 THEN U = 22 
IF U > 22 THEN U = 6 
REM PICK UP BOMBS 

END 
1 
1 
1 

IF PEEK CXL'l.CU - 1l + H - 1l = 20 
7 THEN POKE XL7.CU - 1l + H - 1,42 
:NB = NB - 1:SC = SC + 10:BOCU-1l=O 
IF PEEK CXL'l.(U - 1) + H - 1> = 79 

THEN POKE XLXCU - ll + H - 1,42: 
NB = NB - 1:SC = SC + 20:BOCU - ll= 0 
REM CHECK FOR COLLISION 
IF NB < 0 THEN W = W + l:TI = TI -
25: GOTO 130 

K = PEEK <XL'l.<U - 1) + H - 1l: IF 
K = 207 OR K = 224 OR K = 160 OR K 
= 32 OR K = 176 OR K = 42 OR K 

79 OR K = 238 THEN 360 
VTAB CODDUl: HTAB COLDHl: PRINT " 
";:NT= NT - 1: GOSUB lOOO:W = W + 
1: GOTO 130 
REM UPDATE BOMBS 
REM SCORE 
VTAB <2>: HTAB C6l: PRINT W;: HTAB 
C 18 l : PR I NT SC; : IF HS < SC THEN H 5 = SC 

VTAB <3>: HTAB (25>: PRINT HS;: VTAB 
<2>: HTAB C40l: PRINT NT; 
IF NT < 1 THEN W = W + 1: GOTO 700 
REM MOVE TRUCK 
VTAB <DDDUl: HTAB <DLDHl: PRINT II 

";: VTAB <Ul: HTAB CH>: PRINT "+"; 
GOTO 220 
HTAB <16>: FLASH: PRINT "MINEFIEL 
D": NORMAL : VTAB <2>: PRINT "WAVE 

";"SCORE 
TRUCKS 

";"NUMBER OF 

: VTAB <3>: HTAB C13l: PRINT "HIGH 
SCORE";: RETURN 

VTAB C4l: HTAB <4>: FLASH: PRINT 
"PLAY AGAIN?";: NORMAL 
VTAB <4>: HTAB C17l: PRINT "Y ORN"; 
GET A$: IF A$ = "Y" THEN SC = O:NT 
= 3:TI = O:W = 0: GOTO 130 

IF A$ = "N" THEN HOME : INVERSE 
PRINT "LATER ON": NORMAL END 

GOTO 700 
IF TI > 100 THEN X INT < RND C1 
> * 14 + 6l: IF BO<X - 1l < > 0 AND 
BOCXl < > 0 AND XL'l.CX - 1> > 6 THEN 
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POKE XL'l.CX - ll + BD<X ) - 1 , 79 KS( + ) PER GAME . 
8 10 IF TI > 3 00 AND BD<X - 1) < > 0 AND 

BD <X> < > 0 THEN POKE XL'l. CX - 1) 
20 10 
2020 
2 0 30 

PRINT " PO I NTS ARE AWARDED AS FOLLOWS: 

PRINT "TEN POINTS FOR A NORMAL BOMB <D>" 
PRINT "TWENTY POINTS FDR A FLASH! 

820 

+ BDCX>,160: POKE XL'l.CX - 1> +BO 
<X> - 1, 188: POKE XL'l.<X - 1) + BO < 
x) + 1, 188 
IF TI > 300 AND BD<X - 1> > 5 < 30 

AND BOCXl < > 0 THEN POKE XL'l.CX 
- ll + BD< X> - 1,160: POKE XL'l.<X -

1> + BD CX> + 1 , 160 : POKE XL'l.CX - 1 

204 0 
NG BOMB ": FLASH : PRINT "0": NORMAL 

PRINT "POINTS ARE DEDUCTED IF YOU 
ARE EXPLODED. " 

205 0 PR INT "USE THE I J K AND M KEYS T 
D MOVE YOUR TRUCK" 

> + BOCXl + 2,188: POKE XL'l.CX - 1> 
2 0 6 0 
20 7 0 
3000 

FOR T = 1 TO 15J OO: NE XT 
RETURN 

+ BD<X> - 2,188: POKE XL'l.CX - 1> + 
BDCX) - 2,160: POKE XL'l.<X - 1> + B 
O(X) + 2 , 160 

FDR SR= 1 TD 6 0 :XF 
6 336): NEXT: RETURN 

PEEK < - 1 

825 
8 3 0 
1000 
101 0 

IF T I > 3 25 THEN TI = 0 : GOTO 130 
RETURN 

REM EXPLOSION 
FDR G = 1 TO 3: POKE XL'l.CU - 1 -

Gl + (H - 1 G) ,239: POKE XL/.(U -
1 + G> + <H 1 - G> ,220 : POKE XL/. 
<U - 1 - G> + (H - 1 + G>,220: POKE 
XL'l. CU - 1 + G> + <H - 1 + G>,23 9: NEXT 

10 20 FDR G = 1 TO 3 : POKE XL'l.<U - 1 -
G> + CH - 1 Gl,224: POKE XL'l. (U -
1 + G> + CH 1 - G),224: POKE XLY. 
CU - 1 - Gl + <H - 1 + G>, 224: POKE 
XL'l. <U - 1 + G> + <H - 1 + Gl ,224: NE XT 

GOSUB 3 0 0 0 
RETURN 

1025 
1030 
2000 HOME : PRINT " THE OBJECT OF MINE 

FIELD IS TD COLLECT AS MANY BOMBS 
AS POSSIBLE BEFORE THEY EXPLODE.I 

F THE BOMBS <D> FLASH THEN THEY WIL 
L SOON EXPLODE . YOU GET THREE TRUC 

VIC-20~' 
COMM O OO RI: 

TR EK • $1 2 .95 
The clas ic game that has 
fa cinated com puteris ts for 
o r a decade. Comma nd­
ing tho br idge of your s tar­
sh ip. you explo re the galaxy . 
fendi ng off th e Klin go n in­
vasion wi th your phasers 
a nd photon torpedoes. a l th e 
sa me time co nserv ing yo ur 
limited time and energy. 1\ 
rea l barga in a t Sl 2.95. 

L DW IG'S 
LEMON LASE RS $14.95 
You'd never think blasting 
le mons out of the sky could 
bo so mu ch fun! Fas t 1110-

c hino cod· act ion. One o r 
two play rs. Wrillen by th 
demented doctor who gave 
us " Ho pi tal Adventure". 

COSM IC DEB RI S $14.95 
This h i hly addic ti ve ar­
cade typo ga me will keep you 
bn lll ing th a li ens for days . 

•ONLY A DVENTURES ARE 
A VA ILABLE FOR THE 

COMMODORE 84 
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A DVE TU RES ' 
The be I • dve ntu r s a t th o 
bes t pr ices. Co ntro ll ed l'ro m 
the keyboard. 

GRAVE ROBB E RS ' $14.95 
Introducing the firs tGR t\ PH I 
ADVE TURE ever availab le 
on the VIC-20! Exp lore nn old 
descr ied g raveyard . Ac tu all y 
soo th e perils thnt lie beyo nd. 

ADV ENTURE PACK 1• 
(3 Programs] $14.95 
MOON BASE AL PH A­
D s trov the met o r 1ha1 is ra · 
ing lo,;,ards your base. 
COM PUTE R .\DV E1 T RE­
Re-live the excite men t of gel· 
ting you r first computer. 
BIG BAD WOLF- Don't let 
th wolf gobb le you up. 

ADVE NTURE PACK II' 
(3 Prog rams) $14.95 
A FRI CAN ESCAPE-Fi nd 
you r way off the cont ine nt 
after surv i ing a plane crash. 
HOSPITAL t\DV E T URE­
Wrill e n by a mecli cn l docto r. 
Don 't check into thi s hos pilnl' 
BOMB THREAT-Gel back to 
town in tim e to wa rn tho 
bomb squad of th e bomb. 

COMMODORE 
64 • 

A N JHI LA TO R $19.95 
Protec t your planet aga inst 
h osti le aliens in th is 
defend r-like game. Al l 
machin code for fosl ar­
cade act io n . Joys ti ck 
requir cl. 

KO NGO KONG $19.95 
Climb ladders: avoid ba r•els 
the c razy ape i ro ll ing at 
you. Re c ue the damse l. Par· 
tia ll v ma c h in code for 
smo~lh. fast , ct ion. Key· 
board or joysti c k. 

Send fo r fr e cata lo 
All programs fi t in the s1a ndard 

VIC memory. ond come on 
CIISSO ll O l n p o. 

Ord ri ng- Plooso odd 1.50 
pos1agc & hendl in pe r ord r. 
PA residents add 6% sa les lax. 
Foreign order must be drawn 

in U.S. funds or use 
credit card. 

Cred it ca rd us rs-include 
nu mber and o.x plrntion date. 

VICTO RY SOFTWA RE CO RP. 
7 VA LLEY BR OOK ROA D 

PAOLI . PA 19301 
(215) 296-3787 

VIC-20 ® 
GUlTAR TUNER 

By Rick Murphy * 
Le a rn to Play the Gu i t ar wllh yo u r VIC-201 
Tu ne you r Gu i t a r to Co nc e rt Pi t ch a nd 
Lear n to Pl ay Cho r d s i n F ive Di ff e rent 
Key s U si n g the V IC 'S Soun d and Graphico 

To Order , Call or W r i te: 

CONT EM PO RARY 
COMPUTER CONCEPTS 

2318 So. Colorado Blvd . 

Denver , CO 80222 

13031 692-0949 

$14.95 ~~-~~s~~\~~-l n ~~d ~ 
Checks Accepted (Allow 3 Wks .). 
Color ado Res i dent s Add 6 .S O/o VJS(" 

Sate s Tax. 

DEALER INQUIRIES INVITED 



APPLE COMPATIBLE COMPUTER 
AN ECONOMICAL ALTERNATIVE 

SYSCOM 2 
$649 
DISK DRIVES 

MICRO-SCI RANA 
A2 (w/conl) . . . S369 Ellie I (wlconl ) S399 
A40 (wlconl) . 5435 Elite II (wlconl) 5539 
A70 (wlconl) ... 5555 El ite Ill (wlcont) . . S679 
FOURTH Super (wlcont ) . S385 

APPLE SOFTWARE 
ARTSCI ON-LINE 
Magic Window ............. S65 Screenwriter ................ $89 
Magic Window II .......... S99 Wiz & Princess ............. $22 
~S2~fc\'~d~0E· ······ · ·· · · s45 Mystery House ......... ... $17 

Zero Grav. Pinball ........ S20 rt:.'uer;~~:r :: ::::::: ::::::::: m 
Hi-Res Golf ....... ....... .... S20 Frogger .. ....................... $23 

g~:~1;:~~~~~ : :::::::::: : ::~ ~~:~~~~:~~~;~c :::::· s m 
Alpha Plot .................. S28 Bag of Tr icks .............. S27 
Utl ll ty City ................... S2 t All Baba & 40 Thieves . $22 
Tip Disk #1 ................... 515 SENSIBLE SOFTWARE 
Apple Mechanic .......... S21 Sensible Speller ........ $85 
Pronto Dos ................... S21 Super Disk Copy Ill ...... S21 
Flex Text ...... .............. . $21 Mul ti Disk Cata log ...... $18 
Frame Up ........ ...... ........ $21 SIRTECH 
~~orii~~tNo ............. s14 wiza rdry ............ ....... .... s35 

Chop1111er ................ s23 ~oi~~o~~~ai>i.i'ii i:i.st.t·: s24 

Star Blazer ............... .... S22 PFS: Report .... ..... ...... $65 
Davids Midnight ......... S23 PFS: Fi ling ................. S87 
Apple Pan ic ................. S20 PFS: Graph .... .... ...... ..... $87 
Al ien Rain ..................... S1 7 SPINNAKER 
Arcade Machine ....... $41 Snooper Troops # ...... S29 
CONTI NENTAL Snooper Troops #2 ...... S29 
Home Accoun1an1 ....... S52 Story Mach ine .. ... S23 
1s1 Class Mall .............. S53 Face Maker ................ S23 
DATAMOST STONEWARE 
Snack Attack ............... $21 D.B. Master ............... S158 
Swashbuckler ............ $23 D.B. Master Ulil #t ... .. S70 
EDUWARE Graphics Proc . Sys ..... $46 
Spelling Bee wlRead ... $27 STRATEGIC SIM. 
Alg. 1. 2 or 3 ... ............... $27, Computer Basebal l .... . S27 
Rendevous .... .... ........... $27 Cytron Mas1ers .. ........ . $27 
Prisoner II .............. ... .. .. $23 Guadalcanal ...... .......... S42 
HAYDEN SOFTWARE Galact ic GladialOI S ... $27 
Sargon II .... ........... ....... S25 Battle of Sh iloh ........... $27 
Piewriler ....................... $95 Tigers In Snow .......... S27 
INFOCOM Cosmic Ba lance ...... S27 
Zork I, II or Ill .. • ........ S27 Computer Ortrback 527 
Starcross ............... $27 SU BLOG IC 
Deadline ........... . ...... $34 Fllghl Simu lator ......... 525 
IN SOFT Space Viking ............... $34 
Gralorlh 11 •.••.•.. . ...... .. $50 Saturn Navigato r ... .. $24 
Electr ic Duet ................ $20 SYNERGISTIC 
LOTUS Atlantis ......................... $27 
Exec. Brief Sys ........ $126 Global Prog . Line Ed ... $44 
MICROSOFT VISICORP 
Basic Complier ....... $270 Visi term ... . . .... $72 
Multiplan ................. $190 Visicalc3 .3 ...... St75 
Olympic Decalha lon ... $20 MISCELLANEOUS 
MUSE Bandils ....................... $23 
Robot War ... ... .............. S27 Human Fly .................. $21 
Castle Wolfens1e1n .... S20 Master Type ................. S27 
PENGUIN New Step by Step ........ $57 
Graphic Magician ..... ... $42 Sam (wlDAC) ............... S83 
Comp. Graphics Sys ... $49 Ultima ........................... S27 
Special Effects ...... S29 Zoom Graphics ............ $27 

PRINTERS 
CITOH NEC 
Prowriter . . . . ..... $379 8023 A·C 
Prowriter II ........ 5649 3510 .. . 
Starwrite r .. .. .... $1379 3530 .... . 
Prin tmaster ....... $1599 3550(1 BM) 

....... $465 

. ... .. $1375 
" " " $1595 

.... $1829 
. $2319 GEMINI 10 .. $319 mom30 

SMITH CORONA 
GEMINI 15 .. $485 AXIOMGP·100 

. $589 
.. $269 

MONITORS 
NEC 
12 " GRN (JB1260i ... S115 
12 " GRN (JB120tM) . $155 
12 " ColorComposite $329 
12" Color RGB .... $689 

USl (AmberJ ..... $169 

AMOEK 
V300 ........ ...... $139 
V310(GRN-IBMI .... $169 
V310-A (Amber.IBM) $169 
COLOR I .......... $298 
COLOR II $650 

MODEMS 
HAYES NOVATION 
Micromodem II . . S269 Apple·Cal II ........ $299 
Stack Smartmoaem . S215 212 Apple·Cat ...... S589 
Smartmodem 1200 . S499 D-Cat . . . . .. $155 
ANCHOR AUTOMATION Signalman I or 11 . . . $79 

ACCE.SSORrES 
W1co iJoy\ S23 Wlco fT·Ba ll) . . S49 

800 (48K) ......... . 
NEW 64K ATARI 1200 
RAMDISK (128KI 
SIT 3 • 80 COL. BOARD ... 
BOOKKEEPER KIT 
810 DISK DRIVE .... $419 
410 RECORDER .. . ... $74 
850 INTERFACE ... $164 
400 COMPUTER . . $219 
Entertainer . $66 
Communicator . S298 

.. $378 

. . $279 
$169 

32K RAM (Mosaic) . .. $99 
32K RAM (lntec) ..... $69 
64K (lntec/ 400) S129 
48K (lntec/ 400) .. S95 
Educator . . . . $112 
Programmer $48 

[~EFHlClM] 
Single Densi ty Master . . . .......... .. .. .. $395 
Single Density Dual . . . . . . . .......... $639 
Double Density Master .............. . .. . $515 
Double Density Dual ....... . ...... ...... $859 
Dbl Sided Dbl Density Master . . . . . . . . . ... S639 
Dbl Sided Dbl Density Dual .. . .. . ... .. .. .. $949 
ADVENTURE INT'L 
Rear Guard (DI ............. $17 
Adv. 1-12 each (C) ...... $18 

~:~~~~<b~1~1 .:: · .:: .. :: .... m 
APX 
Eastern Front (CID) ..... $23 
Fam. Cash Flow (D) ..... $17 
747 Land Sim. (CID) ..... $17 
ATARI INC. 
Fig-Forth IC) ................ $30 
Galaxian .................... S32 
Defende1 .................... $32 
ET ................................. $36 
Microsoft Basi c ID) ..... S65 
Macro Ass. & Edit (DI S65 
Assembler Editor (RI .. $45 
Bas ic Cartr idge (A) ...... $45 
Pac Man (RI ................ S32 
Centipede (A) .............. S32 
Caverns of Mars (DI ..... S28 
M issi le Command (RI .. S2 7 
Siar Raiders (Al ........... S32 
Conv. Lang . Ea. (Cl .... $44 
Music Composer (Al .... $3t 
Super Breakoul (A) ...... $27 
My First Alphabet (D) .. $26 
Prog . 2 & 3 (ea.)(C) ...... .. $21 
Word Processor(D) ... $107 
Pilot (Educ) ............ .. ... $98 
Touch Typing (CJ ....... S19 
Home Fil e Mn gr (D) .... S37 
AUTOMATED SIMUL. 
Monster Maze (RI ........ $27 
lnvas ionOrion (CIDI .. $18 
Temple of Aps.(CID) .... $28 
Star Warrior (CID) ........ $28 
Dragon's Eye(::!) ...... .... S20 
Crush Crumble (CID) ... $20 
AVALON HILL 
Empire of Over (D) ....... $23 
B-1 Nuc. Bomber (C) ... $12 
BRODER BU ND 
Apple Panic (CID) ....... $20 
Star Blazer ... ............... $22 
Cnoplilter . !DI $231 RI S29 
DATA SOFT 
Text Wlla rd (DI ... $65 
Graphics Gen. (DJ ....... S 17 
Bas ic Compi ler !Dl .... 165 
Zaxxon (CID) . .. $27 
EDU.WARE 
Compu·Read (DI .. ....... S21 
Compu·Math Fr. !DI ..... $28 
Compu·Math Dec. (D) . $28 
INFOCOM 
Zork I, Ii or Il l (DI ........... S27 
S1arcross ...... ......... ....... $27 
Dead line (D) ..... ......... ... $34 
JV SOFTWARE 
Act ion Quest (CID) ...... S20 
Ghost Encount. (CID) .. $20 

K- BYTE 
Krazy (each) ................ $34 
LJK 
Le11er Perfec1 (D) ...... $104 
Data Perfec l \DI ....... .... S74 
ON-LINE 
Wlz & Princess (D) ....... $22 
Crossfire (C/DI ............. S20 
Frogger (CID) ............... $23 
Jawbreaker (CIDI ......... S21 
Crossfire (A) ................. $28 
OPTIMIZED SYSTEMS 
Max-65 (D) .. .... .............. $58 
Basic A+ (DI ................ $58 
ROKLAN 
G ori (D) ......................... S27 
Gori (A) ........... .......... .... $30 
Wizard of Wor (DI ......... $27 
Wizard of Wor (A) ......... $30 
SIRIUS 
Space Eggs {DI ... S20 
Sneakers (D) ................. $20 
Way Out (D) .................. $27 
Bandits (D) .................. . $23 
Fast Eddy (A) ................ S27 
SPINNAKER 
Snooper Troops #1 (D) . $30 
Snooper Troops #2 (D) . $30 
Slorm Machine (D) ....... $23 
Face Maker (D) ............. S23 
STRATEGIC SIM. 
Sha11ered Al liance (DI . $28 
Tigers In Snow (CID) ... $28 
Battle o f Shiloh (C/0 ) .. S28 
Batlle of Norm (CID) ... $27 
Galac11c Gladiator (D) . S27 
Cyoron Masters(D) ...... S27 
SYNAPSE SOFTWARE 
File Mngr 800 + ........... S65 
Pro1ector II (D) $23 (Al $29 
Shamus ...... (D)$23 (R) $29 
Nau11lus ..... (D) $23 !Al S29 
Claim Jump (CID) $23 
THORN EMI 
Jumbo Jet (RI ........ ....... $34 
Submarine Comm. (A) . $34 
MISCELLANEOUS 
Al i Baba ID) ...... ............ S22 
Miner 2049er (A) ........... $35 
Kid Grid (CID) ... ... ......... S20 
Pool 1 .5 (D) ................... S23 
Raster Blaster (D) ........ $20 
Sam (D) ......................... S41 
Galact ic Chase (C) ...... St 7 
Warlocks Revenge (Dl . $24 
Vlsicalc (D) ................. $169 
3-D Supergraph (CID) .. S29 
Starbase Hyp (D) ......... $17 
Pogo Man (CID) ............ $27 
Airslrike {CID) ....... ..... .. $28 
Sammy Sea Serp. (Cl ... $13 
Pinball (D) .................. ... $20 

EaGLE 
64K RAM 

780 KB Disk Slorage 
Word Processor 
Ultracalc CP / M 

C· Basic Soltware 

EAGLE II ........................ ... .. ...... $2329 
EAGLE IV (10M Byte Hard Disk) .. . ...... $4299 

(:commodore 

VIC 64 ................. CALL 
VIC 20 . .. . . . . . . .. $149 1530 RECORDER ... .. $64 
1541 DISK DRIVE . .. CALL 1600 MODEM .... $92 
1525 PRINTER .. . .. CALL 16K RAM .... $88 

VIC SOFTWARE 

Avenger .... ........... .... ..... $23 
Superslot ..................... . S23 
Super Allen ........... ..... . $23 
Jupiter Lander ............. S23 
Draw Poker ................... S23 

Cosmic Jailbreak ........ S23 
Clowns ......................... $23 
Garden Wars ................ $23 
Sea Wolf ...... ................. S23 
Advenlureland ....... ...... $29 

Midnight Drive ............. S23 
Radar Rat Race ........... S23 

Pirate Cove .............. .. ... $29 
Mission Impossible ..... $29 

Raid on Fort Knox ....... $23 The Count ............ ....... . $29 
Sargon II Chess .......... $29 
Super Smash ......... ...... S23 
Cosmic Cruncher ........ $23 

Voodoo Castle ............. $29 
The Sky Is Falling .. ...... $23 
Mole Al lack ................. $23 

Gorf .... ... ... .................. ... $29 
Omega Race .. .......... .... $29 
Money Wars .............. ... S23 
Menagerie ... ............. .... $23 

Bingo Speed Math ....... $23 
Home Babysi tter ......... S23 
Visible Solar System ... $23 
Personal Finance ..... ... S29 

HES Software UNITED MICROWARE 
Spiders of Mars (RI ...... $34 
Meteor Run (A) ............. $34 
Amok (C) ....................... $17 
Alien Blitz (C) ............... $17 
Skymath(C) ........... .. ..... S12 
Space Divislon(C) ....... $12 

VIC For1h (RI ................ 545 
HES Mon (A) ................. 529 
Turt le Graphics (A) ...... $29 
HESWriter{R) .............. $29 
Aggressor (A) ............... $29 
Shamus (A) .................. $29 

Super Hangman (C) ..... $14 
The Alien (C) ................. $17 
3D Maze (C) ........... .. ..... $12 
Kosmic Kamikaze (C) .. $17 
Sub Chase (C) ........... ... $17 
Amok (Al .......... ............. $27 
Renaissance (RI ...... .... $34 
Alien Blitz (A) ............... $27 

Protector (A) ................. $33 
Synthesound (A) .......... $49 
Skler(C) ....... ................. S15 
Maze of Mikor (C) ........ . $15 
Tank Wars(CI ...... .... .. ... $15 
Vic trek(C) ................... .. $15 
Pinball (C) ..................... $13 
Simon (C) ............. ........ $13 

Cloud Burst (A) ...... ...... 527 
Satell ites (A) ................ S34 
Ou I world (A) ................. $34 

Fuel Plrates(C) ............ S13 
Pak Bomber (C) ....... .... 5 13 
Laser Blilz (C) ............. $15 
Tank Trap (C) ................ $15 
Concenlralion (C) ...... .. S 13 
Dam Bomber(C) ......... $13 

COMPUTERS 
TELEVIDEO 

802 .. ...... .... .. . $2595 802H .. ........... . $4445 

NEC 
PC-8001 Compu ter ............. .. ...... .. ... ... $709 
PC-8012 1/0 Un it .......... ......... ............ .. $469 
PC-8031 (Dua l Drive) .... ... ... .. .... ... ... ... ... $709 

NORTH STAR 
Ad vantage .. .. ...... ... ...... ........ ............. $2595 
Ad vantage (5M Byte H.D.) ...... .. .. .. .. . $3799 

TRS·BO 
MOD Ill (2 Drvs, 48K) ..... .. .. $1649 

COSMIC 
COMPUTERS 

UNLIMITED 

THE ABOVE PRICES ARE FOR PREPAID ORDERS 

ORDER LINES OPEN MON-SAT 8 am - 8 pm 

(714) 861-1265 
228 N. PROSPECTORS RD. 
DIAMOND BAR . CA 91765 

Add $2 .00 Shipping per software order anywhere in U.S 
Add SS.DO Shipping per soltware tor non·U .S orders . 
P.O Box or FPO·APO. Call tor cos1 ol Hardware shopping 
Calif resodenls add 61'1% sales lax . Cashiers Checks or 
Money Orders tilled same day Personal checks require 4 
weeks lo clear Master Card and Visa OK tor software 
only , add 3% surcharge. Include card no .. expiration 
aale and signature Prices subject 10 change 

APPLE IS A TRADEMARK OF APPLE COMPUTER INC 
ATARI IS A TRADEMARK OF ATARI INC 

IBM IS A TRADEMARK OF 
INTERNATIONAL BUSINESS MACHINES CORP 

TRS·80 IS A IRAOEMARK OF RADIO SHACK 



Relocation Calculator 
Linton S Chastain 

This automatic analysis of the effects of switch ing jobs 
might reveal some hidden economic factors in making 
career choices . The program will work with either 
standard or Extended BASIC and either 16 or 32K. 

Those of you who have been asked to relocate or 
may be considering relocating for your own 
reasons, might be interested in this program called 
"Salary Comparison." The program, which re­
quires 5055 bytes to run, compares your present 
salary and cost with the new salary and cost. It 
gives you the bottom line of either a profit or loss 
based on the input of the old and new salaries 
and costs . You have a choice of outputting the old 
and new salaries and costs with resu lts to the 
screen or printer. 

The input for your old salary and cost should 
be readily available from your paycheck stubs 
and household budge t. The input for the new 
sa lary can be obtained through calculations based 
on payroll formulas or from interpolations based 
on percentages of deductions of your old salary, 
or you may be able to obtain the input needed 
from the payroll department. The input for the 
new OUTGO ca n be obtained from nationa l tax 
accountants, real tors, and the chamber of com­
merce in the new location. You can also use an 
almanac and indexing of the old to the new cost. 

The more accurate the inputs, of course, the 
more accurate the results. (Recall the old computer 
saw: "Garbage in, garbage out.") Regard less of 
whether or not you decide to take the new posi­
tion, at least you have an idea of what it will cost. 
Your decision may well be a more objective one 
and, in the long run, a more sa tisfying one. 

40 A=O:B=O:C=O:D=O:E=O:F=O:G=O:H=O:I= 
O:J=O:K=O:L=O:M=O:N=O:O=O:P=O:Q=O: 
R=O:AA=O:AB=O:U=O:V=O:Y=O:Z=O:AC=O 
:AD=O:AE=O:AF=O:AJ=O:AK=O:AL=O:AM= 
O:AN=O:AO=O:AP=O:AQ=O:AR=O:AZ=O:AT 
=O:AU=O:AV=O:AW=O:AY=O:W=O:X=O 

70 CLS:PRINT"INCOME COMPARISON":PRIN 
T:PRINT"COMMAND LIST # 1" 

80 PRINT" 1-INPUT SALARY" 
90 PRINT" 2-INPUT OUTGO" 
100 PRINT" 3-DISPLAY SALARIES" 
110 PRINT" 4-DISPLAY OUTGOES" 
120 PRINT" 5-DISPLAY DIFFERENCE" 
130 INPUT"ENTER COMMAND BY NUMBER";S: 

IFS < l OR S >S THEN70 
140 ON S GOT01S0,505,370,760,910 
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150 PRINT 
160 PRINT:PRINT"ENTER THE FOLLOWING D 

ATA AS REQUESTED" 
180 PRINT"-SALARY A ;B" 
190 PRINT"-FED TAX C ;D" 
200 PRINT"-FICA E ;F" 
210 PRINT"-STATE TAX G ;H" 
220 PRINT"-SAVING BOND I ;J" 
230 PRINT"-LIFE INS. K ;L" 
240 PRINT"-GP. INS. M ;N" 
250 PRINT"-SAVING 0 ;P" 
260 PRINT"-LTD Q ;R " 
280 INPUT"SALARY A";A:INPUT"SALARY B" 

;B 
290 INPUT"FED TAX C";C:INPUT"FED TAX 

D";D 
300 INPUT"FICA E";E:INPUTdFICA F";F 
310 INPUT"STATE TAX G";G:INPUT"STATE 

TAX H";H 
320 INPUT"SAVING BOND I";I:INPUT"SAVI 

NG BOND J";J 
330 INPUT"LIFE INS. K";K:INPUT"LIFE I 

NS. L"; L 
340 INPUT"GP. INS. M";M:INPUT"GP. INS 

. N";N 
350 INPUT"SAVING O";O:INPUT"SAVING P" 

;P 
360 INPUT"LTD Q";Q:INPUT"LTD R";R 
365 GOT070 
370 AA=A-<C+E+G+l+K+M+O+Q>:AB=B-<D+F+ 

H+J+L+N+P+R) 
375 INPUT"INPUT PRINT TO CRT<ll OR PR 

INT TO PRINTER<21";S:PX=S 
376 IFS < l OR S >2 GOT0375 
377 IFPX=2 THENPP=-2 ELSE PP=O 
380 CLS:PRINT#PP,"SALARY COMP. INCOME 

1 INCOME 2" 
385 PRINT#PP,CHRS<10) 
390 PRINT#PP,"SALARY";TAB<1 3>; A;TAB<2 

3) ; B 
400 PRINT#PP,"FED TAX";TAB<1 3 >;C;TAB< 

23>;0 
410 PRINT#PP,"FICA";TAB<131;E;TAB<23> 

;F 
420 PRINT#PP,"STATE TAX";TAB<1 3 1;G;TA 

B<2 3 > ;H 
430 PRINT#PP,"SAV. BOND";TAB<1 3 >;I;TA 

B<23> ;J 
440 PRINT#PP,"LIFE INS.";TAB<1 3 1;K;TA 

B<23>;L 
45 0 PRINT#PP,"GP. INS.";TAB<1 31 ;M;TAB 

< 23 1; N 
460 PRINT #PP,"SAVING";TAB<1 3 1;0;TAB< 

2 3 1; p 
470 PRINT#PP,"LTD";TAB<131;Q;TAB<231; 

R 
480 PRINT#PP,"--- -- - ------------- - ---

490 PRINT#PP,"DIF.";TAB<1 3>; AA;TAB<2 3 
>;AB 

495 PRINT#PP,CHRS<10) 
500 INPUT"HIT ENTER TO CONTINUE";R$:1 



FR$=1N~EY$ THEN 70 
505 PRINT 
510 PRINT:PRINT"ENTER THE FOLLOWING D 

ATA AS REQUESTED" 
530 PRINT"-PROP. TAXES U ;V" 
540 PRINT"-CAR & HOME INS. W ;X" 
550 PRINT"-FOOD Y ;Z" 
560 PRINT"-CLOTHING AC ;AD" 
570 PRINT"-MORTGAGE AE ;AF" 
5BO PRINT"-WATER AG ;AI" 
590 PRINT"-N. GAS AJ ;AK" 
600 PRINT"-ELECTRICITY AL ;AM" 
610 PRINT"-MED. & DENT. AN ;AO" 
620 PRINT" - GAS VEHICLES AP ;AQ" 
630 PRINT"-EDUCATION AR ;AZ" 
650 INPUT"PROP. TAXES U";U:INPUT"PROP 

. TAXES V";V 
660 INPUT"CAR & HOME INS. W";W:INPUT" 

CAR & HOME INS. X";X 
670 INPUT"FOOD Y";Y:INPUT"FOOD Z";Z 
6BO INPUT"CLOTHING AC";AC:INPUT"CLOTH 

ING AD";AD 
690 INPUT"MORTGAGE AE";AE:INPUT"MORTG 

AGE AF";AF 
700 INPUT"WATER AG";AG:INPUT"WATER AI 

";A I 
710 INPUT"N. GAS AJ";AJ: INPUT"N. GAS 

AK";AK 
720 INPUT"ELECTRICITY AL";AL:INPUT"EL 

ECTRICITY AM";AM 
730 INPUT"MED. & DENT. AN";AN:INPUT"M 

ED. & DENT. AO";AO 
740 INPUT"GAS VEHICLES AP";AP:INPUT"G 

AS VEHICLES AQ";AQ 
750 INPUT"EDUCATION AR";AR:INPUT"EDUC 

ATION AZ";AZ 
755 GOT070 
760 AT=U+W+Y+AC+AE+AG+AJ+AL+AN+AP+AR: 

AU=V+X+Z+AD+AF+AI+AK+AM+AO+AQ+AZ 
770 CLS:PRINT#PP,"SALARY COMP. OUTGO 

1C3 SPACES}OUTGO 2" 
7BO PRINT#PP,CHR$(10J:PRINT#PP,"PROP. 

TAXES";TAB<13J;U;TAB<23J;V 
790 PRINT#PP,"C & H INS.";TAB<13J;W;T 

ABC23J;X 
BOO PRINT#PP,"FOOD";TAB < 13); Y; TAB <23>; Z 
BlO PRINT#PP,"CLOTHING";TAB(l3J;AC;TA 

B<23J;AD 
B20 PRINT#PP,"MORTGAGE";TAB<13J;AE;TA 

B<23J;AF 
B30 PRINT#PP,"WATER";TAB(l3J;AG;TAB<2 

3J ; A I 
B40 PRINT#PP,"N. GAS";TAB<13J;AJ;TAB< 

23J;AK 
B50 PRINT#PP,"ELECT.";TAB<13J;AL;TAB< 

23J;AM 
B60 PRINT#PP,"MED.&DENT.";TAB<13J;AN; 

TABC23J;AO 
B70 PRINT#PP,"GAS VEH.";TAB<13J;AP;TA 

B<23J;AQ 
BBO PRINT#PP,"EDUC.";TAB(13J;AR;TAB(2 

3 >;AZ 
BBS PRINT#PP,"-----------------------________ ... 

B90 PRINT#PP,"TOTALS";TAB<13>;AT;TAB< 
23>;AU 

900 INPUT"HIT ENTER TO CONTINUE";R$:I 
FRS=INKEY$ THEN 70 

910 CLS:PRINT#PP,CHRS<lOJ:PRINT#PP,"S 
ALARY COMP. INCOME 1 INCOME 2" 

920 PRINT#PP,CHR$(10J:PRINT#PP,"NET I 
NCOME";TAB(l3>;AA;TAB(23>;AB 

930 PRINT#PP."OUTGO";TAB<.13J;AT;TAB(2 
3J;AU 

940 PRINT#PP,"-----------------------
-- - ----- ., 

950 AV=AA-AT:AW=AB-AU 
960 PRINT#PP,"NET 1'10NEY";TAB<13J;AV;T 

AB<23>;AW 
970 AY=AW-AV 
980 IF AW= >AV THEN PRINT#PP,CHR$(10>: 

PRINT#PP, "A PROFIT OF"; AY; "DOLLARS" 
990 IF AW<AV THEN PRINT#PP,CHR$(10J:P 

RINT#PP,"A LOSS OF ";AY;"DOLLARS" 
1010 INPUT"HIT ENTER TO CONTINUE";RS 
1020 IFR$=INKEY$ THEN70 C 

Iii 

VIC-20/C64 

FREEDOM .. 
IS HERE! 

Give your Co mmod ore VI C-20 I 
C64 comp uter the same mobi lity 
featu re as comp uters cost ing 
mo re than tw ice as much . S it 
bac k and e njoy co mfo rt ab le 
co mput ing wi th our 5 fl. re mote 
sys te m. 

Send d1c«k or Monev Orde r for ' 39.95 
plu > .:: .oo postage and handli ng 
t42.95·ca. l to PRS.Dept. C. P.O. Box 32. 
r\m ari.:osa \ "a lley. Nev. 89020 

FREEDOM'" 

COMPUTE! 
Subscriber Services 

Please help us serve you better. If you 
need to contact us for any of the reasons 
listed below. write to us at. 

COMPUTE! Magazine 
P.O. Box 5406 
Greensboro. NC 27403 

or coll the Toll Free number listed below. 

Change Of Address. Please allow us 
6-8 weeks to effect the change; send 
your current malling label a long with 
your new address. 

Renewal. Should you wish to renew your 
COMPUTE! subscription before we 
remind you to. send your current mailing 
label With payment or charge number 
or call the Toll Free number listed below. 
New Subscrlptton.Aoneyear (12 month) 
US subscription to COMPUTE! Is $20 (2 
years. $36; 3 years, $54. For subscription 
rates outside the US. see staff page). 
Send us your name and address or call 
the Toll Free number listed below. 

Delivery Prablems. If you receive dupli­
cate issues of COMPUTE!. if you experi­
ence late delivery or if you have prob­
lems with your subscription, p lease call 
the Toll Free number listed below. 

COMPUTE! 
800-334-0868 
In NC 919-275-9809 
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CAPUTE! 
Mod1t1cot1ons Or Corrections To Previous Articles 

VIDEO 80 For Atari 
Brad Brooks points out that the 80-column soft­
ware from the April issue (p. 170) can be restarted 
after a SYSTEM RESET without having to power 
up aga in. Simply type ?USR(9013). You'l l get an 
ERROR 9 message, but thi s does not affect pro­
gram operation. 

Match-Em 
This game for the TI in the April 1983 issue 
(p. 123) has a minor fla w. Hitting the ame key 
twice wi ll register as a va lid match . Our thanks 
to reader James Alessio, for suggesting the fol­
lowing fix: 

1085 IF A2=A1THEN1030 

Tl Air Defense 
The confusing characters at the beginning of line 
1950 of the TT ve rsion of this ga me (page 46 of the 
April issue) should be replaced with the com mand 
PRINT. 

Atari CRAB 
This Atari BASIC cross-refere nce program from 
the April issue (p . 188) has problems when 
hand ling inverse video characters or USR codes 
in quotes. To prevent this, reader David Butler 
suggests adding the follow ing line: 

245 IF C=l5 THEN GOSUB GC FOR J=I TO C:GE 
T #I,G:NEXT J:GOSUB GC 

Also, some printers add a carriage return after 
LPRINT;. To correct this, David offers the fo l­
lowing modifications: 

390 OPEN #I, 8,Z,"P:":PRINT #I ;"XREF FOR II 

; A.$ 
420 D=INT(LN/H):M=LN-H*D:IF NOT M THEN PR 

INT #I : PRINT #I 
430 PL=PEEK(X+T):FOR J=5 TO PL-T:PRINT # I 

;CHR$(PEEK(X+J));:NEXT J 
440 PRINT #I ;" ";:IF NOT M THEN PRINT #I 
460 PRINT #I :PRINT #I :PRINT #I;D-L+I;" VA 

RIABLES" 

Apple Subroutine Capture 
In the text for the EXEC fil e (Program 1, page 171) 
of this article from the March issue, be sure that 
the word "RUN" appears (without a line number) 
as the last line in the file or the program will not 
operate properly. 
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VIC Data Acquisition 
ln the program on page 248 of the May 1983 i sue, 
the POKE 37166, 128 in line 20 should be replaced 
with POKE 37166,64. 

ZX-81/lS-1000 Data Management 
Line 2065 of this program from the March 1983 
issue (p. 230) should read: 

2065 IF N$(5,l TO 30) = 5$(1,1TO30) THEN 
GOTO 2140 

Color Computer Version Of Vehicle Cost 
Performance 
In line 770 (February 1983, p. 164), the WRITE#l 
should be PRI T#l. ln line 1160 the CLO should 
be CLS. In line 1250, the "GALLONS";Y hou ld 
be "GALLONS", Y. 

Commodore Maze Generator Enhancement 
The maze generating program by Charles Bond 
reprinted in the February issue (p. 106) has a 
shortcomi ng. The fixed order of the elements in 
the A(3) coordinate array generates mazes tha t 
almost invariably spiral coun terclockwise around 
the screen. eil Murray sugges ts s tirring in a little 
randomness by adding the fo llowing line: 

115 FOR I=3 TO l STEP -l:K=INT(RND(I)*I): 
SV=A(K):A(K)=A(I):A(I)=SV:NEXT I 

Automatic Commodore Program Selector 
The programs which accompany this article from 
the March 1983 issue (p . 156) require modification 
to work with the VIC-20 and 1540/1541 disk drive. 
All output to the screen should be adjusted for 
the 22-column display. Line 290 of Program 1 and 
line 470 of Program 2 should be changed to: 

PRINT"{4 DOWN}RUN":PRINT"RUN":PRINT" 
{HOME} { 7 DOWN} II ; 

In Program 3, delete line 420 and make the fo l­
lowing changes: 

210 DIM AE$(150) 
240 PRINT :PRINT:PRINT"READI NG{2 SPACES}D 

RIVE 0" 
250 PRINT"{DOWN}PROGRAMS FOUND: 0" 
290 IF C$=CHR$(220) THEN 410 
350 PRINT"{UP}"TAB(l7)AN-A0 
440 MM=9:PRINT"{CLR} {RVS}PROGRAM MENU #" 

STR$ (MN+ l) II {OFF} {DOWN} II 

460 PRINT TAB(3)"{RVS}"RIGHT$(STR$(I),l) 
"{OFF} "MID$(AE$(MN*9+I),3,16)" 
{DOWN} II 

470 NEXT:PRINT"{RVS}MAKE A CHOICE OR 
{OFF }" 

480 PRINT"{RVS} PRESS 'RETURN' {OFF}" 
590 PRINT"RUN": PRINT"RUN": PRINT" {HOME} 

{ 7 DOWN} II; 

For the Commodore 64 with 1541 drive, delete 
line 420 and make the following changes to 
Program 3: 
210 DIM AE$(150) 
290 IF C$=CHR$(199)THEN 410 



ATTENTION 

VIC 20/TI -994/A 

USERS 

NEED A PROGRAM? 
HAVING TROUBLE WITH ONE? 

DON'T KNOW HOW TO 
TRANSLATE YOUR IDEA? 

WE CAN HELP 

Send us a description of 
the program you want. We 
will send you more in­
formation and the cost for 
us to create your program. 

Starting at 824.95 

DYTEK 
P. 0 . Box 241 

Pinellas Park , FL 33565 
PH: 393-3597 

We also buy programs . 

SEND NAME ANO PHONE NO. 

CASSETTES! I I • • 
FOR YOUR COMPUTER 

• Computer Grade • Wide Dynam ic Range 

• 100% Error Free • 5 Screw Housing 

• Fully Guaranteed • Carefu ll y Packed 

All Prices Include Shipping 
• Phone Orders Add $1. 50 C. 0 . D. Fee • 

COMPUTER TAPE PRICES 
Length 

C-5 

C-10 

C-20 

12 LOT 

.5216 .24 

.5516 .60 

.6017.20 

24 LOT 

.38 19 .1 2 

.40/ 9 .60 

.45 / 10 .80 

100 LOT 

.35 / 35 .00 

.35 / 35 .00 

.40140 .00 

BASF DPS T apes Add .05 Cents Per Tape 

- Custom Lengths A vailable-
... Write For Volume Prices .. . 

- Norelco Cassette Cases and Labels -
! with Cassette Orders Dnlv I 

12-249 Cases/ .20 Ea. 250- .13 Ea. 
12 Labels for .20 120 for 1. 70 

1000 Pinfeed Labels 14.50 

SEND M ONEY ORDERS OR CHECKS TO: 

CASS-A -TAPES 
Box 81 23-C 

Kansas City , M o. 6411 2 

8 16 -444 -465 1 

TRAIN AT HOME IN SPARE TIME! 
NO PREVIOUS EXPERIENCE NEEDED! 

FOR HOME 
OR BUSINESS! 
WHAT . .. WHEN . .. HOW 

LEARN HOW TO USE A COMPUTER 
Learn how and why a computer can help you . 
Learn to write your own computer programs. 
See how easy it is to use different prog rams 
al ready available. See how they fit into your 
home or business operations ... budget lng. real 
esta te. bookkeeping, inventories. expenses, 
pricing, pro fit marg ins. investments. interest. 
taxes, shopping lists, vacation planning, ad· 
dresses, phone numbers. rou ting ... hundreds 
more including fore ign languages. computer 
games and graphics. Never again be at the 
mercy of a so-called " computer expert. " Know 
what really happens when you get a computer 
problem from a bank. store, loan company. oil 
company, utili ty or anyone else. You 'll be able 
to ta lk thei r language ... understand why and 
how things happen ... be able to take the offen­
sive when you're the victim of a compu ter error. 

EXPERTS SHOW YOU WHAT TO DO , 
HOW TO DO IL .TO MAKE YOUR LIFE EAS IER 

Everything is explained In easy- to-understand Ian· 
guage with plenty of exam~les . Step-by-s tep d•· 
rec11ons take you lhrOUQh basic computer pro~ram · 
ming. You learn eve rything you need to know to use 
!he compu ter. You'll be able to understand computer 
experts and ta lk their language ... storage, systems. 
terminals ... you·u learn it all and much. much more. 

NOW ... ALL TH IS IN ONE COURSE! 
• Computer Tra ining • Computer Programming 
• Computer Appltcalions • Computer Games 

Find out what you need to 
know about computer operations 

Q TIMEX COMPUTER 
INCLUDED WITH 
YOUR TRAINING 
Plugs into any TV ! 

SEND FOR 
FREE FACTS! 

ICS CiiMf:mEA"rR'AiNiNG.0;:0i063-
SINCE 1a91 Scran ton. Pennsylvania 18515 I 
Please rush me free facts and color brochure 
that tell s how I ca n learn computer applica· 
tions, programming and operat ion a t home in 
spare time. NO SALESMAN WILL CALL 

I 
I 
I 

Nam e ---------- Age _ _ I 
I I Address I 

~~~~--------===-~ 



COMPUliE! Back Issues 

Here are some of the applicarions, turorials, 
and games from available back issues of 
COMPUTE!. Each issue contains much, 
much more than there's space here to list, 
but here are some highlights: 

February 1981: Simulating PRINT USING, 
Using the Atari as a Terminal for Telecom­
munications, Attach a Printer to the Atari, 
Double Density Graphing on CIP, Commo­
dore Disk Systems, PET Crash Prevention, 
A 25¢ Apple II Clock. 

May 1981: Named GOSUB/GOTO in 
Applesoft , Generating Lower Case T exr on 
Apple II , Copy Atari Screens to the Printer, 
Disk Oirecrory Printer for Atari, Realtime 
Clock on Atari, PET BASIC Delete Utility, 
PET Calculated Bar Graphs, Running 40 
Column Programs on a CBM 8032. 

June 1981: Computer Using Educarors 
(CUE) on Software Pricing, Apple II Hires 
Character Generaror, Ever- expanding 
Apple Power, Color Burst for Atari, Mixing 
Atari Graphics Modes 0 and 8, Relocating 
PET BASIC Programs, An Assembler In 
BASIC for PET, QuadraPET: Multitasking? 

July 1981: Home Heating and Cooling, 
Animating Integer BASIC Lores Graphics, 
The Apple Hires Shape Writer, Adding a 
Voice Track ro Atari Programs, Machine 
Language Atari Joystick Driver, Four Screen 
Utilities for the PET, Saving Machine 
Language Programs on PETT ape Headers, 
Commodore ROM Systems, The Voracious 
Butterfly on OSI. 

August 1981: Minimize Code and Maximize 
Speed, Apple Disk Motor Control, A 
Cassette Tape Monitor for the Apple, Easy 
Reading of the Atari Joystick, Blockade 
Game for the Atari, Atari Sound Utility, 
The CBM "Far 40," Keyword for PET, CBM/ 
PET Loading, Chaining, and Overlaying. 

October· 1981: Automatic DAT A State­
ments for CBM and Atari , VIC News, 
Undeletable Lines on Apple, PET, VIC, 
Budgeting on the Apple, Switching Cleanly 
from Text to Graphics on Apple, Atari 
Cassette Boot-tapes, Atari Variable Name 
Utility, Atari Program Library, Train your 
PET ro Run VIC Programs, Interface a BSR 
Remote Control System to PET, A General 
Purpose BCD to Binary Routine, Converting 
to Fat-40 PET. 

December 1981: Saving Fuel$$ (Multiple 
Computers: versions fo r Apple, PET, and 
Atari), Unscramble Game (multiple 

computers), Maze Generaror (multiple 
computers), Animating Applesoft Graphics, 
A Simple Printer Interface for the Apple II , 
A Simple Atari Wordprocessor, Adding 
High Speed Vertical Positioning to Atari P/ 
M Graphics, OSI Supercursor, A Look At 
SuperPET, Supermen for PET/CBM, PET 
Mine Maze Game. 

January 1982: Invest (multiple computers) , 
Developing a Business Algorithm (multiple 
computers), Apple Addresses, Lowercase 
with Unmodified Apple, Cryptogram Game 
for Atari, Superfont: Design Special 
Character Sets on Atari, PET Repairs fo r 
the Amateur, Micromon for PET, Self­
modifying Programs in PET BASIC, Tiny­
mon: a VIC Monitor, Vic Color Tips, VIC 
Memory Map, ZAP: A VIC Game. 

February 1982: Insurance Inventory 
(multiple computers), Musical Transposition 
(multiple computers), Multitasking 
Emulator (multiple computers), Disassemble 
Apple Programs from BASIC, Plotting 
Polar Graphs on Apple, Atari PIM G raphics 
Made Easy, Atari PILOT, Put A Rainbow 
in your Atari, Marquee for PET, PET Disk 
Disassembler, VIC Paddles and Keyboard, 
VIC Timekeeping. 

May 1982: VIC Meteor Maze Game, A ta ri 
Disk Drive Speed C heck, Modifying Apple's 
Floating Point BASIC, Fast Sore For PET/ 
CBM, Extra Atari Colors Through Arcifacr­
ing. Life In urance Estimator (multiple 
computers), PET creen Input, Geeting The 
Most Our Of VlC's 5000 Byres. 

July 1982: Gold Miner Game (Atari and 
VIC) , IRA Planner (multiple computers), 
Atari Video Graphics, Apple DOS Changer, 

uper QuadraPET, VIC O verview, Ma:e 
Race (multiple computers), Direct Access 
File Edi tor (PET and Atari), VI C Super 
Expander Memory Map, Using The 6560 
Video Interface Chip, PET Compactor, 
Headless FORTH Metacompilarion, Test 
RAM Nondestructively (multiple computers). 

August 1982: The New Wave Of Personal 
Computers, Household Budget Manager 
(multiple computers), Word Games (multiple 
computers), Color Computer Home Energy 
Monitor, Intelligent Apple Filing Cabinet, 
Guess Thar Animal {multiple computers) , 
PET/CBM Inner BASIC, VIC Communica­
tions, Keyprinr Compendium, Animation 
With Atari, VIC Curiosities , Atari Substring 
Search, PET and VIC Electric Eraser. 

, September 1982: Apple and At::iri and the 
Sounds of THON, Commodure Automatic 

Disk Boot, VIC Joysticks, Three Atari GTIA 
Articles, Color Computer Graphics, The 
Apple Pilot Language , Sprites and Sound on 
rhe Commodore 64, Peripheral Vision Exer­
ciser (multiple computers), Banish INPUT 
Sta tement {multiple compu ters), C harade-
( multiple computer ), PET Pointer Sore . 
VIC Pause , Mapping Machine Language, 
Editing A tari BASIC With rhe Assembler 
Cartridge , Proce s Any Apple Disk File. 

January 1983: mmd Synrhe ·is And The 
Personal Computer, Jugg ler And Thunderbird 
Ga mes {mulriple computers), Music And 
Sound Programs {multiple computers). 
Writing T ransportable BASIC , Home Energy 
Ca lculator (multiple computers), All Ahout 
Commodore WAIT, Supermon64, Perfec t 
Commodore INPUTs, A ra ri Auronumber, 
Copy VIC Disk Files. Commodore 64 
Architecture. 

February 1983: How The Pros Write Com­
puter Game , 12 Joysticks Compared, Slalom 
(a ga me in 3-D fo r multiple computers). 
Super Shell Sore For PET, Ara ri SuperFont 
Plus, C reating Graphics O n The VIC . Jl>\' · 
;; ri cks And Sprites On The 64, Bi-Di recrional 
VIC Scrolling, Commodore 64 Video: A 
Guided Tour, The Atari C runcher, Easy 
Apple Edi ring, VI C C usrom C harac ters For 
Ga me-. 

Home and Educational COMPUTING! 
(Fall 198 1 and Summer 19 1 - count as one 
back issue) : Exploring The Rainbow 
Machine, VIC As Super Calculator, Custom 
C haracters, Alternate Screens, Auromaric 
Line Numbers, Using The Joysrick (Spacewar 
Game), Fasr Tape Locater, Window, VIC 
Memory Map. 

Back issues are $3 each or six for $ 15. 
Price includes freight in the US. Outside 
th e US add$ I per magazine ordered fo1· 
su1·fa ce postage. S4 per magazine for air 
mail postage. All back issues sul~jecl to 

a\'ailabilit y. 

In the Continental US call 
TOLL FREE 800-334-0868 

(ln NC Call 919-275-9809) 

Or wrice to COMPUTE! Back Issues, P.O. 
Box 5406, Greensboro, NC 27403 USA. 
Prepayment required in US funds. 
MascerCard, Visa and American Express 
accepted. North Carolina Residents add 4% 
sales tax. 



COMPUJE!'s 
Second Book Of Atari 

After only three years on the market 
the Atari 400/800 microcomputers 
have become among the most 
popular personal computers ever 
made. So it was no surprise when 
COMPUTE f's First Book of Atari, a 
collection of the best Atari articles 
published during 1980-81 in 
COMPUTE! Magazine. also became 
a "bestseller" with Atari enthusiasts. 
The first printing sold out in just a 
few months. 

That's why we've followed up 
with COMPUTEl's Second Book of 
.Atari. Available immediately. the 
Second Book of Atari continues 
COMPUTE!'s tradition for personal 
computer users. 

But the Second Book of Atari 
differs from the Firs_t Book in one 
important respect - all the articles 
are totally new and previously 
unpublished. The Second Book of 
Atari includes such interesting 
articles as " Page Flipping," " Fun 
With Scrolling." " Perfect Pitch." 
"Player-Missile Drawing Editor." 
and 'TextPlot M akes a Game." 
Whole chapters are devoted to 
subjects such as "Advanced 
Graphics and Game Utilities." 
"Programming Techniques." and 
"Beyond BASIC." With 250 pages -
more than 25 percent thicker than 
the First Book at the same price -
the Second Book of Atari is crammed 
with information and ready-to-type 
program listings. And the book is 
spiral-bound to lie flat and is fully 
indexed for quick reference. 

Best of all. COMPUTE!'s Second 
Book of Atari, like COMPUTE! 
Magazine itself. is written and edited 

iv lnr rucluctiun 
1 Chapter o~~·. Utiiiti~~~ . . . . . . . . . . . . . . . . Rllhcrr Luck 

2 Ara ri BA JC Juysrick Rour inc 
5 Jnysrick Tester . · · · · · · · · · · · · · Kirk G regg 
7 Keyboard lnru r O r C;i~r·n ; lie~I E~c; i ·c· · .· : · · · · · · · R_u herr Rochon 
9 PO KE TAB In BA IC r · · · · · · Bn.111 Van C leve 

11 The 49 Scrnnd Sc rt'L'n Du·.;r· . . . . . . . . . . . . . Lawrence R. Stark 
15 Memory T esr . . . . · · · · · · · · · · · David Newcom 

21 Chapter Tw~. Pr~~~~~m~~~ ~e·c~~·i · ~~~-· · · Ed Stewarr 
23 Aran BASIC rnng Manipulation Tricks q . 
26 Us 111g The Ar.-i ri Forced Read Mode . . . . . . . David E. Carew 
33 A ~ imple Screen Editor For Atari D· . ·F: . . . . . . . . . Fr.-ink C. Jones 
36 Plutting Made Easy ......... ,ira de~ · · · · Lawrence R. Stark 
41 Graphics Generator · · · · · · · · · · · John Scarborough 
44 Analyze Your Program ~·A~ At. ·. ·B·A·S·IC. ·u· :

1
: · · Matthias M. Giwer 

51 I .d A . . an r1 Jty F J p· I ns1 c ran M1crosofr BASIC AF· . L k . . . . . re 11110 
· irsr 00 

• · · · · · · · Jim Butterfield 
53 5~i~ri~::. Three. Advanced Graphics And Games 

55 Player-Missile Drawing Editor 
67 Poin t Se t Graphics . . . . . . · · · · · · · E. H. Foerster 
76 Page Flipping . . . . . . . . · · · · · · · · · · · · · · Douglas Winsand 
78 An Introduc tion To Display Li ~ r ·I~ r~;r~ ·t~ · · · · · · · · Rick Williams 
85 Exrend111g Atari High Resolution Gra h~cs . . . . . . . Alan Warson 
85 Parr 1: The Polygon Fill Subroutine p · · · · · · · · · Phil Dunn 
92 Parr 2: Textured Graphics 

114 Parr 3: Multi-colored Graph ics In Mode 8 
160 Textplor Makes A Game 
169 Fun Wirh Scrolling . ... : : : : : : · · · · · · · · David Plotkin 

· · · · · · · · · David Plotkin 
183 Chapter Four. Applications. . .. 
185 A Simple Text Editor 
194 The Ata ri Keyboa rd Spe~k ·0 · · · · · · · · · · · · · · O ·va ldo Ramirez 
198 Atari Screen As Strip C ha:r R~~o;d~ r· · · · · · · · · · · · Walter M. Lee 
209 Fast Banner · · · · · · · · Helmut chmidt 
213 Perfect Pitch .... · · · · · · · · · · · · · · · · · · · · Sol Cuber 

219 Chapter Fi~~~~·~~~~~~~.~· · · · · · · · · · · · Fred Coffey 

221 PutYour USRCode lnroA BASICP • 
225 Back Up Your Machine L p rogr.-im Automaticall y .. F. T. Meiere 
229 L J· ' anguage rngrams With BASIC E J 

oa mg Binary DOS Files From BASIC . ti rewarr 
249 The Resident Disk Handler · · · · · · · Robert E. Alleger 
248 L· - · C . . · · · · · · · · · · · · · · Frank Kasrenholz 

1sr111g onventions 
249 Index 

to appeal to all computer enthusiasts - beginners and experts alike. Priced 
at only s I 2.95. 

Available at computer dealers and bookstores nationwide. To order directly call TOLL FREE 800-334-0868. 
In North Carolina call 919-275-9809. Or send check or money order to COMPUTE! Books, P.O. Box 
5406, Greensboro, NC 27403. 

Adel S2 00 shfpping and handling. Ourslde 1he Us .. add SS.00 ror air mad. S2.00 for surface mall All orc:lefs prepaid. U.S. funds only June 1983 COMPUJEI 277 



HARDWARE 
ATARI 

NEW Atari 1200XL 
CALL FOR PRICE 

800 48K . . . . . . . . . . . 478 99 
400 16K . . . . . . . . . . .... 198 99 
810 Disk 011 ve .... .. . . . 418 99 
410CassetteRecorder .. 7199 
850 Expansion Interface. 158 99 

TARA Expansion Boards 
6-lK RAM fJOOI . . . . . . 158 99 
48K RAM 14001 ......... 128 99 
32K RAM 140018001 . . . 83 99 
16K RAM 1400 /8001 . 63 99 
Keyboard 101 400 . . . . . . . 98 99 

Software for ATARI 

ADV. INTL 
Pr epp1e (CID• ........... 19 99 
Sea Dragon tCIOI . 22 99 
SAG A •123101 . 27 99 / ea 
Stratos tC/Ot...... 22 99 
BugOlllC/01 ... . . .. 2299 
Tut II Fru1t1 IC/Oi . ...... 18 99 

All others at 25' .. oil List 

SYNAPSE Software 
Slime !RI . . . . . . . 28 99 
Slime IC 101..... . . . . 22 99 
Shamus (RI.... .. 28 99 
Shamus tC/01 . 22 99 
Chicken 1R1. . . . . 28 99 
Chicken !C/ 01 . . . 22 99 
P1cknick Pa ranoia 1R1. 28 99 
P1cknick Paranoia 1CI OI . 22 99 
Protector II !RI . . . . . . . . 28.99 
Nautilus IC/DI .......... 22 99 
Apocalypse (C/01 . . . . . 22 99 
File Manager 800 · ...... 69 99 
Di sk Manage1 IOI ..... 21 99 

VISICORP 
V1 s1calc rDt ........ . .. 169 99 

Don't see what you 
want?? CALL US. we 
carry a I most every 
major brand of 
Computer Hardware 
and Software. 
Chances are we have 
what you want at an 
amazingly low price 

LJK ENTERPRISES 
Le11e1 Perteet ID• 109 99 
Le11er Pertee! !RI . . . 144 99 
Mail Merge /Ut1ilty 1D1 .. 20 99 
Da1a Perteet IDI . . . . . 7J 99 
Ed il 6502 (RI ......... 1J9 99 

ATARI 
Pac Man 1R1 . . . . . . 
Cen1 1pede 1R1 .. ... . 
Missile Command 1 R1 . 
Star Raid ers 1Rt . 
As1e101ds !RI . . . . . 
M1crosot1 Basic ID• 

. . 31 99 

.. 31 99 

. . 31 99 

Defender 1R1 ...... . 
Dig Dog 1R1 . . . . .. . 
Ga la>1an IAI ..... 
ET Pho11e Home 1R1 
Caverns ol Mar s 1D1 . 
A1a11 Wiiier IRI . . . . 
All othe1 A1a11 Sot1 ware . 

APX 

31 99 
25 99 
63 99 
29 99 

. 29 99 
30 99 
33 99 

. 27 99 
5699 
CALL 

Eas1ern Fronl (C/DI ..... 21 99 
Famil y Cas11 Flow tD• . . . 16 99 
747 Land mg Sim !C IDI 16 99 

DATA SOFT 
Zaxxon1 !CIDI .. 29 99 
Canyon Ct11nber IC ID1 . 20 99 

EPYX 
Temple ol Apsha1 101C1 .. 26 99 
Invasion 011on !OICI .... 16 99 
Rrscue at Rige l ID 1c1 .... 19 99 
S1a1 Wa111or tCIOI .. . . 27 99 
Escape lrom Viii ans Isle 
IC /DI .... . 20 99 

Helllue War11or 1D1 . . . 26 99 
Monster Maze tRI ....... 26 99 
Planer Mania 1R1 . . ..... 26 99 
All other Epyx Software CALL 

K-Byte/ CBS 
AllK·byte ......... 3199/ea 

ON-LINE 
FroggerrCIDI : . ......... 22 99 
Jawbreaker 1C/01 ... .. .. 19 99 
Threshold IOI . . . . . . ... 27 99 

ROKLAN 
Wizard of Wor 1D1 . . . . . . 27 99 
Gort (Dl ............. ... 26 99 
Deluxe Invaders (01 .. ... 24 99 
Wizard ot War !Rl ....... 29 99 
Go11 IRl ............ .... 29 99 
Deluxe Invaders !RI ... .. 27 99 

AVALON HILL 
B-1 Nuclear Bomber tC1 . • 11 99 
Emp11e of Over mind IOI .. 22 99 

ATTENTION 
ALL TRS-80 OWNERS 

N.V CD carries a huge 
select ion ol TRS-80 softwa re 
and peripherals'! Please call 
for further into and prices 

Don't Buy Anything In N y c D Computer Hardware or 
Software Till You've 
Checked Out • • • • 

New York Computer Discounters 
Orders Only Call - 1-800-424-4212 
Other Info Call - 212-964-5886 

APPLE 
Bell & Howell Computer 
hv Apple 11 -e .. ... ..... CALL 

ADV. INTL. 
Rear Guard IOI .. .. ..... 19 99 
SAG A • 1-12(01 ... 27 99/ea 
Stone ol Sisy phus 101 .... 19 99 

BRODERBUND 
ChOpilfter tDI . ... . ...... 23 99 
Apple Panic tC /01 ..... .. t9 99 
Sea Fox 101 .. ... ..... . .. 23.99 
Arca de Mactune 1c101 ... 43 99 
Davids M1dn1ght Mag ic 
ICIOt ................ 23 99 

Siar Blazer rc101 .. .... 22 99 
Back St reel Warrror 1C1D1 43 99 

JOYSTICKS 
w1COJovs11ck ... . ... . .. 2199 
WICO Tr ackball .... .... 56 99 
WICO Apple Map1er ..... 17 99 
WICO Joystick Deluxe ... 26 99 
T G Trakball . . ..... . .. 44 99 
1 G Joystick .. . . .... .. . 42 99 
T G Paddles ... ....... .. 27 99 
1 G Selecl·A·Porl . ...... 42 99 
Po1n1mas1er . . . . . 12 99 
Silk Sir ..... 8 99 
S1arl1Qhler . . ..... 11 99 
Le S11ci.. . 29 99 

AUTOMATED 
SIMULATIONS (EPYX) 
Temple ot Apsha1 tDJ .... 27 99 

DATASOFT 
Zaxxon 101 ........... . 26 99 
Canvon Climber IOI ...... 19 99 

DATAMOST 
Snack A11ack 101 . . . . 20 99 
Az tec 1D1 . . . . 27 99 
l ubeway !DI . . . . . . . ..... . 

EDU WARE 
Compu·Read 101 ... . .... 20 99 
Compu·Read ICI ....... . 13 99 
Compu·Malh/FracJronstDI 27 99 
Compu-Ma1h1Dec1mals1 DI . 27 99 
SA 1 Word AllacklDI ...... 33 99 
PSA 1 Word Anack IOI. . .. 35 99 
Empue I II 111 !Dt . . ... 23 99/ ea 

LJK Enterprises 
Lener Per teet 
w/ Ma1lmerge (01 . . .. . . 109 99 

Data Perfect IOI . . . . . . . . 79 99 
Edil 6502 (01 .. . ......... 79 99 

INFOCOM 
Zork 1 2 or 3 IDl .... 26 99/ea 
Deadline !DI . .... . .. .. 33 99 
Starcross . . . . . 26 99 

ON LINE 
Threshold 101 ......... . 27 99 
Jawbr eaker (01 ........ 20 99 
Cross luc (01 ... .. . ...... 20 99 
F roggcr IOI . . . .. . . . . . .. 24 99 
Cannonball Biltz (Dl . . . . 24 99 

SIRIUS SOFTWARE 
FAN TASTIC VOYAGE 

Wavy Navy (Ol .. ....... 24 99 
Pascal Gr aph1cs Editor IOI 74 99 
E Z Draw 3 3101 . ....... 36 99 
Joyport ICIDl ....... .. .• 34 99 

Fast Eddy !RI ... . ....... 25.99 
Deadly Duck (RI ... . .. ... 25.99 
Beany Bopper !RI . .. .. .. 25.99 
Worm War llRI ......... 25.99 
All other Si11us Software CALL 

MICROPRO 
Wordslar tC/01 . ...... 198 99 
Ma1 lmerge (C/DI . . . . . . 74 99 
Spell Star tC/DI . . ... . . 119 99 

SOFTWARE 
PUBLISHING 

PFS File iCIDI ......... 87 99 
PFS Graph IC/DI ....... 87 99 
PFS Reporl IC /DI ....... 66 99 

SPINNAKER 
Snooper Troops 1/2101 . 3299/ea 
Face Magic 101 . . ..... .. . 25.99 
S1ory Machine 101 ..... . .. 25.99 

STONEWARE 
PRODUCTS 

0 B Master IOI . ..... .. 144 99 
D B Master U11111y 
Pak' 1 OrP2 IOI .. ...... 68 99 

0 B Mas ter S1a1 Pak tOt . . 68 99 

VISICORP 
V1s1ca lc tDl .. .... . ..... 164 99 
V1s1plot t01 ... 148 99 
Desktop Plan II IOI . . .. 187 99 
V1 s11rend /Plo1 IOI ...... 19899 
V1s1dex !01 ... . . ...... 187 99 
V1s11er m 101 . .. ...... .. 78 99 
V1s1f 1le IOI ... .. ... .. ... 187 99 
V1s1 schedu le 101 ... .... 198 99 
Business Forecas1 IOI . . . 78 99 
V1s1hnk 101 .. ... . .. . . . 187 99 

ALSO FOR 
APPLE: 

Avalon Hill. Budge­
co. SirTech. Silicon 
Val l ey . Avant­
Garde. and many 
more: please call or 
wri te for in fo. 

COMMODORE 
Commooore·64 .... .. .. 398 99 
VIC 20 .. .. . ......... .. 138 99 

SOFTWARE 
AUTO. SIMULATIONS 

Sword of Fargoal !Cl . 26 99 
Mons I er Maze (RI ....... 26 99 

THORN/EM I 
River Rescue !Ct . . . . . . 27 99 
Vic Music Composer (Ct .. 27 99 

COMMODORE 
Gort 1RI .. . . . . . . . ... 27 99 
Omega Race (RI ... .. . . . 27 99 
Vic Avenger ... . .. ...... 21 99 

Scott Adams Adven1ur es 
for Vic 20 

Pu ale Cove (C/01 ... .. . . 27 99 
Mission lmposs1bletC/ Oi . 27.99 
Voodoo Casile (C/DI ..... 27 99 
Adventure Land iC/01 ... 27 99 
Sargon II Chess iC/DI ... 28 99 

Also Available - All 
products from American 
Perip herals . APX 
Avalo n Hill. Avante 
Garde. Com umax. 

PRINTERS 
C. ITOH 

Prow11ter 1120 CPSt . .... 398.99 
Prow111er II ( 120 CPS! . .. 648.99 
S1arw111er 140 CPS\ .... 1298 99 
P11n1mas1er F-10 155 CPSI 1548.99 

ANADEX 
All Anadex products . CALL 

EPSON 
MX·BO Grattrax . CALL 
MX-100Grattrax ...... CALL 
FX-80 . ... ...... . ..... 648.99 
All Epson op11ons mter laces 
& cables .......... . . CALL 

HX·20 Computer ..... CALL 
OX -10 Compuler . . . . . CALL 

STAR MICRONICS 
Gemm1 10 . . . . . . ... . .. CALL 
Gemini 15 . . . . . . ...... CALL 

NEC 
All models CALL 

Franklm Ace 1000 ...... CALL 
Fr anklm Ace 1200 ...... CALL 

DISKETTES 
Maxell SSSO MDI . 28 99 for 10 
BASF . . . . . .. . . . . . 18 99 for 10 
Elephant • 1 ....... 20 99 tor 10 

•2 . . .. . 28 99 for 10 

MODEMS 
ANCHOR 

AUTOMATION 
ANC· 1 Signalman 
iRS-2321 . . . . •.... 78 99 

ANC·21 Ata11 8501 . • .. 78 99 
Hayes . . . . . .. Call tor p11ces 

DISK DRIVES 
Rana Ehle II (Apple Ill ... 488.99 
Elite 11 Apple Ill . ...... 288.99 
Con1roller Can ......... 98 99 

Percom Single Side 
for Ata11 .. ........... CALL 

MONITORS 
AMDEK 

Video 300 12" Green . ... 138 99 
Vrdeo 300A 12" Amber .. 157 99 

BMC 
12'" Green or black .. ... 148 99 

NEC 
JB 120112" grn w/ sound 158 99 
JC 1201 same composi te 298.99 
JB 1260 12· Gm for Apple 114.99 

All above prim m for prepaid 
ordm . Mn lerChuge & Visa add 
4•,o: American Exp. 1dd 5'/o: N.Y. 
Resi den ts add Sa fes Tu. All 
soltwm orders mu11 tnclude $2.00 
tor shipping. Hu dwm orders call 
for shipping Info. All In &lock Item& 
shipped promptly. Personal checks 
require 3-4 weeks clemnce. Prices 
subjec1 to change without notice. Not 
responsible for typographi cal 
errors. All Mdse. carries Min. 
Guarantee. Hours M-Sit. 9:30-6:30 
Eastern Time. 

NEW YORK COMPUTER 
DISCOUNTERS 
38 PARK ROW 

N.Y.C .. N.Y. 10038 



NEWS&PRODUCTS 

Arcade-Style 
Joystick 

ewport Controls has released 
its Prostick II arcade-style re­
placement joystick for Atari 400 
and 800, Commodore VIC-20, 
and various other videogame/ 
computer applications . 

The Prostick ll is as durable 
and responsive as its predeces­
sor, the Prostick Model 150. 
However, the case has been re­
designed for easy hand-held 
operation, and the solid steel, 
short-throw control shaft with 
an arcade-style ball on the top 
gives the user precise, fast 
action . 

The Pros tick II includes a 
swi tchable 4-way/8-way gate­
plate. Setting the gateplate indi­
cator to the 4-way position allows 
only horizontal and vertica l mo­
tion, improving response for 
maze-type games. Setting the 
ga teplate indicator to the 8-way 
position offers the regular precise 
8-position action. 

In addition, the Prostick II 
comes equipped with two "soft­
touch" firing buttons which have 

Newport Controls' Prostick II features 
a switchable gameplate, allowing 4-way 
or 8-way 1nove111ent. 

been moved to the top end of 
the base, allowing either right­
or left-hand play . 

The $24. 95 Pros tick II is 
backed by a five-year limited 
warranty. 
Newport Controls 
15425 Los Gatos Boulevard 
Los Gatos, CA 95030 
( 408)358-3439 

Personal Fantasy 
Adventure 
A combination adventure, stra t­
egy, and arcade game, In Search 

Of The Most Amazing Tlli11g, has 
been released by Spinnaker Soft­
ware . The game is designed to 
create an environment in which 
children are encouraged to ex­
periment and discover, to 
negotiate with aliens, not destroy 
them. 

The user begins his quest 
for The Most Amazing Thing by 
seeking the advice of Old Smoke 
Bailey, who explains the rules 
and outlines the hazards ahead. 
As the game progresses, the 
child learns decision making, 
note taking, map reading, trading 
and bargaining, music writing, 

................................... 
: VIDEO MONITOR CABLES : 
: FOR VIC! C-64/ ATAR/ 800 : 

FOX~®IFi:f "' I' B Presents..... Upr~te ~ter '" 

• • • VIDEO/AUDIO (RCA or Mini Phono Plug on Audio) ...••• !895 • 

: VIDEO ONLY (All Cables are 48") ••••••••••.••..•••••••••••••••••• .'585 : 
• LUMINANCE For use wirh monochrome monilors .•••••. 15a1 • • • • C·64 VERSACABLE (Ourpurs: video. audio .•••...•.. ....•.•.•.•.• '1495 • 
• luminance. Inputs: Audio) • 

• • • UTILINK CARTRIDGE s2eu • 
: TURN ON YOUR COMMODORE 64 WITH : 
• UTILINK ANO INSTANTLY HAVE: • 
•. • DOS SUPPORT • .. HIRES .. GRAPHIC CONTROL COMMANDS : 

• 
• DEFAULT COLORS THAT RETURN AFTER "RESTORE" • 

• • LISTINGS THAT ARE EASY TO READ. • 

• (3D3) 473 89D9 MIHlng Link Product• • 
: • P.O. Box 6480 Color1do Springs. CO 80934 : 

• DEALERS call or write for discount quantity prices • 
• Add 1% ship & handl . S2 min . outside US A . SS 00 min I Coto res add sales ta>i : 

For the Commodore 54-
The user affectionate sprite development program. Menu· 
driven, mono/multicolor sprites, joystick/keyboard, tape/disk. 
20K w/FAST machine language routines. Over 60 commands: 
ROTATE (any angle 0 • 360), INVERT/OBVERT, SHIFT, SYM­
METRY. AND/OR, REVERSE. REVIEW, MOVIE (animation). 
Create and edit up to 128 sprites per file. For programming 
efficiency and FUN! Includes the Game Maker - automatically 
prepares a base for game development. 

Cassette $29.95 (U S F d ) 
Disk $34.95 · · un s 

FOX~®Ji'ff ™ 
P.O. Box 507 
Deer Park, Texas 77536 
(713) 473-6723 

A Division of Foxfire Syslems. Inc. 
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and drawing in his search for 
The Most Amazing Thing. 

The game, written by Tom 
Snyder, comes wi th Jim Mor­
row's noyel, The Adventures of 
Smoke Bailey, which was written 
as an accompaniment. 

The $39.95 program is ava il­
able for the Apple, Atari, and 
Commodore 64 computers. 
Spinnaker Sofhvare 
215 First Street 
Ca111bridge, MA 02142 
(617)868-4700 

Space Game For 
Atari 

Firs t Star Software has released 
Astra Chase, a game by Fernando 
Herrera, the first winner of the 
Atari Star Award . Astra Chase is 
available for the Atari 400/800, 
and will be converted for use on 
other compu ters . 

The game featu res high­
resolu tion graphics, seven ani-
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mated in termissions, 34 levels of 
p lay and Single Thrust Propul­
sion, a featu re that allows a pilot 
to lock h is craft on course and 
then fire independently in any 
direction . Suggested re tai l price 
is $29.95. 
First Star Software 
22 East 41 st St. 
New York, NY 10017 
(212 )532-4666 

Commodore 64 
To RS232 Interface 
Cable 
Connecticut microComputer has 
introduced the ADA 6410, an 
RS232 interface cable for the 
Commodore 64. 

The cable plugs in to the 64's 
RS232 port, and provides voltage 
conversion to drive standard 
RS232 prin ters, terminals, and 
mainfra mes. The unit incl udes a 
six-foot cable, and all electronics 
are completely enclosed . Power 

The ADA 6410 RS232 interface cable 
for the Commodore 64 . 

is received from the compu ter. 
There is no special software 
needed . Address # 2 is used. 

The ADA 6410 retails for $79. 
Connecticut microComputer 
36 Del Mar Drive 
Brookfield, CT 06804 
(203)775-4595 

Keyboards For The 
Timex/Sinclair 
Two companies have developed 
keyboards for the Timex/Sinclair 

·SPECIALS OF THE MONTH 

OKIDATA 82A 
$419. 

COM MO.DORE 
64 

$CALL 

ATARI 800 
$ NEW 

LOWER 
PRICE ! 

fiilrr-'r-, d 

~fH\ 
COMPUTERS 

ATAR I 400 ............ . .... . ...... 5197. 
ATAR I 800 .. ..... . .. . ... . •. . .. . ... 5598. 
ATARI 410 . .. .. ... . .. . ...• .. ....... 574. 
ATARI 810 ....... . ... .. ..•.... . ... 5439. 
COMMODORE 64 . .... . . . .... • . ..... CALL 
COMMODORE VIC 20 ... . ..•.. . . .. . . 5149. 
COMMODORE VIC 1530 . . .. .. . .. .. ... 569 . 
NEC PC 8001A .. .. .. . .. ..•.. . . .. . S739. 
NEC PC 8012A . . . .. .. . ...... .. .... S499. 
NEC PC 8031A ... . ........ . .. ..... S739. 
SANYO MCB 1000 .....•... . ....... S1599. 
TIMEX 1000 . . .......•......... . . .. S84. 
XEROX 51/• " . . .............. . ...... CALL 
XEROX 8" .... ... .. . . ..... . . ...... CALL 
XEROX 630 . . ...... . .. . ........... CALL 

DISKETTES 
BASF .... . .... .. .... . ........ . ... CALL 
MAXELL ........... . . ............. CALL 

TERMINALS 
TELEVIDED 910 ..... .. ... . . ... ..... S589. 
TELEVIDEO 950 . .. .... . . . .. . . .. ... . S945. 

PRINTERS 
DIABLO 620 .... ....... .. ... .... .. S1199. 
DIABLO 630 ..... . .. . ....• .. ...... S1675 . 
DKIDATA 82A .. .. . . . ... . . . .. . . .. .. S419. 
OKIDATA 83A .. . ... . .. .. .. .. .. .... $699. 
OKI DATA 84P . . ... .. . ....... . .... S1029. 
EPSON .. . . . .. . .......• .. . . . . ..... CALL 
NEC 8023 ....... . . . .... . ......... S479. 

SOFTWARE 
MICROSOFT . . .. .... . . . . . . . .. ... . .. CALL 
MICROPRO .... .. . .. .............. CALL 
ALL MAJOR BRANDS .. . . ... . . . . .... CALL 

llllM~UWA\', INll. 
24 LUMBER ROAD 

ROSLYN , N.Y. 11576 

ton free 800 6451362 
516 6211362 



DISKETTE SPECIAL 
FREE PLASTIC LIBRARY CASE WITH PURCHASE OF EVERY BOX OF 10 

$24.95 
Personally labeled for THE SOFTWARE CONNECTION by one of the most respected producers of magnetic 
media. Each d iskette is sing le-sided and certified double density at 40 tracks. To insure extended media life. 

each d iskette is manufactured with a reinforced hub-hole. 

10 Boxes or more: $22.50/box 

ATARI® VIC 20 
Retai l Our Price Retail Our Price 

K-RAZY SHOOTOUT (Rom) $49.95 $35.00 SHAMUS (Rom) $39.95 $31 .95 

PAC MAN (Rom) $44.95 $32.00 ~OTECTOR ( Rom) S43.95 $35.95 

MINER 2049er ( Rom) $49.95 $35.00 CROSSFIRE (Coss.) $29.95 $23.95 

GORF (Rom) $44.95 $32.00 CHOPLIFTER (Rom) $39.95 $31 .95 

DROIDS ( Rom) $44.95 $32.00 ASTROBLITZ ( Rom) $39.95 $31 .95 

NIGHT STRIKE (Rom) 544.95 $32.00 VIDEOMANIA ( Rom) $39.95 $31 .95 

LUNAR LANDER D/ C 24K $20.95 $15.95 TRASHMAN ( Rom) $39.95 $31 .95 

STAR TREK 3.5 c 32K $19.95 $14.95 APPLE PANIC (Rom) $39.95 $31 .95 

SUNDAY GOLF c 16K $14.95 $11 .95 INVASION ORION (Coss) $24.95 $19.95 

CHICKEN D/C 16K $34.95 $26.95 DATESTONES OF RYN (Coss) $19.95 $15.95 

TEMPLE OF APSHAI D/C 32K $39.95 $29.95 SWORD OF FARGOAL (Coss) $29.95 $23.95 

UPPER REACHES c 32K $19.95 $14.95 MONSTER MAZE ( Rom) $39.95 $31 .95 

CH RUSH, CRUMBLE 8c CHOMP D/ C 32K $29.95 $23.95 PLATTERMANIA ( Rom) $39.95 $31 .95 

ZAXXON D/ C $39.95 $29.95 VI CALC ( Coss) $1 4.95 $11 .95 

CANYON CLIMBER D/C 16K $29.95 $23.95 HOME OFFICE $29.95 $23.95 

POOL 1 .5 D 48K $34.95 $26.95 VIC FORTH (Rom) $59.95 $47.95 

ALI BABA D 32K $32.95 $24.95 COMMODORE 64 JAW BREAKER D/C 16K $29.95 $23.95 
MOUSKATTACK D 32K $34.95 $26.95 
APPLE PANIC D/C $29.95 $19.95 DRAW POKER ( Coss) $16.00 $12.80 

SEA FOX D 48K S29.95 $19.95 COMPUTER FOOTBALL STRATEGY ( Coss ) $16.00 $12.80 

BUG ATTACK D/C 24K $29.95 $20.95 PLANET MINERS ( Coss ) 516.00 $12.80 

TEXT WIZARD D 32K $99.95 $69.95 COMPUTER STOCKS 8c BONDS (Coss) $20.00 $16.00 

SPELL WIZARD D 48K $79.95 $59.95 TEMPLE OF APSHAI (Disk) $39.95 $31 .95 

COMPU-READ D 48K $29.95 $20.95 UPPER REACHES (Disk) $19.95 $15.95 

COMPU-MATH D 48K $39.95 $29.95 CURSE OF RA (d isk) $19.95 $15.95 

LETTER PERFECT D 24K $149.95 $115.00 SWORD OF FARGOAL ( Disk ) $29.95 $23.95 

QS FORTH D 48K $79.95 $59.95 JUMP MAN (Disk ) $39.95 $31 .95 

VISICALC D 32K $250.00 $185.00 ZORK (Disk) $39.95 $31 .95 
DEADLINE (Disk) $39.95 $31 .95 
TURTLE GRAPHICS II (Rom ) $59.95 $47.95 

CALL TOLL FREE 1-800-828-2838 (For Placing Orders 
Outside California ) 

For Inside Californ ia and Other Inquiries Cal l 1-916-989-31 74 

MAIL ORDERS: For fast del ivery. send certified check. 
money orders. or Visa or Mastercard number and 
exp iration date. for total purchase price plus 1% or S2 
m inimum for postage and handling. Add S5 for 
shipment outside the continenta l U.S. California 
Residents add 6% sales tax. 

COD: and Chargecard orders ca ll 1-800-828-2838. 
In California ca ll 1-916-989-3174. 
Subject to stock on ha nd. Prices subject to change. 

Catalog free with any order or send S2 postage and 
handling and please spec ify computer type. 

5133 Vista .Del Oro Way Fair Oaks, CA 95628 



com pu ters. 
KOPAK Creations has in­

troduced the $99.95 KOPAK 
Keyboard. Its features include: 

E-Z Key 
Suite 75A 
711 Southern Artery 
Quinci;, MA 02169 
(617)773-1187 

RS232 Interface is modified with­
in the connector housing of the 
new TVCEN cable. The cable is 
priced at $37.95. 
TENEX Co111p11ler Marketing Syslc111s 
Box 6578 

SinclairfTimex markings on keys, 
five single-stroke keys, shift lock, 
a fu ll-size space bar, additional 
ENTER and extra shift keys, 
scu lp tured keys, an optional 
numeric keypad, and an optional 
aluminum case. 

Para I lel Interface 
Cables For Tl 

South Be11d, IN 46660 
(219)277-7726 

KOPAK Creations, Inc. 
448 West 55th Street 
New York, NY 10019 
(212)757-8698 

The E-Z Key 60 keyboard is 
described as a "tactile fee l" 
keyboard that plugs into the 
same con nectors as the existing 
keyboard. It includes 60 keys, 
molded legends on key tops, 
keys for edit, delete, single and 
double quotes, colon, semkolon 
function, and stop, two shift 
keys, a numeric keypad, and an 
optional mo unting base. 

TE EX Computer Marketing 
Systems has developed an inter­
face cable making the Texas In­
struments 99/4A computer com­
patible with several Centronics 
standard printers such as the 
Okidata and Sm ith-Corona TP-1. 
The para llel ou tput from the Tl's 

Color Author For 
TRS-80 

Radio Shack is introducing a 
courseware development system 
for the TRS-80 Color Compu ter 
32K disk system. 

Color Author allows 
educators with no previous ex­
perience to create instructional 
materia ls for delivery on the 
computer. The menu-driven 
system guides the user through 
the lesson-creating process. Les­
sons may contain tutoria l text, 
questions, and graphics. The 
instructor creates lesson frames 

The E-Z Key 60 sells for 
$84.95. 

Tl/CEN parallel interface cable for tire 
Tl-9914A. 

t elc ~••••t ~ i11c. 
P.O. BOX 3456, TROY, MICH 48099 
Complete line of Computers ... Software 
Video Games and Accessories 
CALL TODAY! 

~I ~J :ISOFTWARIE FOR .A\. 
--~- G:d . ~ · . . ATARI. 

HOME I • 

COMPUTERS - 1 ;:,,re= .::::::·:::::::·.. .... .. ~:~~ 
~ Bteal<oul . • . • . • . • . 28.50 

400-181< ................ .. · ...... ... CAil. Misslle Command ........ 28.50 
~ .. .. .... ..... .. ...... .. ... $S2S.OO Star RuloB . 34.75 

4 10 
81 0 
850 
825 

ACCESSORIES 
Casoene Rea>rdet . . . . . . $ 89.95 
[);sk OriYo .......... .. .. 
l~ModUe ...... .. 
BOColunnPrinler .... . .. 

499.99 
169.95 
699.95 

MOSAJC 321( Rom .. . .. .. . .. .. .. . 113.00 

Tt.>xas 
lnstrumenr... 

~Box .. .. .. ...... .. .. ... ... $200.00 
RSZl2 .. ....... ..... ... ... ..... . .. .. 135.00 
Dlolc Conlrol cw ........ .. .......... 235.00 
Dlolc DrMI ........... . .. . .. ... .... ... 300.00 
- •.. ... ..... . .. .. .•• • • .. ...•.. . . 525.00 
321( - .. ... ... - . ..... ......... .. . 300.00 

mcornmodore 
Carrnodore "&I" ...... - .... ..... - .... $525.00 
Carrnodore VIC 20 ........... ... . . . .. · 185.00 
Dlolc OriYO ........... ..... . . .. - .... - .. 340.00 
~ . ... ................ .. ....... 69.00 
8K Memory~ .......... .. ...... . 49.95 
RS232 lnletWlo .. - .. .. .. .. .. .......... 45.00 
Vlc 20 <:anridge a.nos . ..... .. .... .. ... 27.95 
C.IEEE 1n11rt1co .... .. .. .. .. . .. . . ..... 85.00 
~ .. .. ....... .... .. ... . .. ........ 311.00 

BUSINESS MACHINES 
C8M 8032 ..... ..... ..... ... - .... ... $1100.00 
C8M 8050 Dull Dill< ........... - - ... .. 1299.00 
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~····· Andromeda ... . ....... .. . . . .. .... 27 .00 
Doctor Goodeode's Cavern . . . . .... 24.00 
Pathfirder . . .. . . . . . . . .. .. . . . . . . . 27.00 
Match Racers ... .. . .............. 24 .00 

V/SICALC 
(For Apple. Atari . Commodore. and IBM) 

.. . ..... ....... .. .. . 200.00 

TIMEX Home Conpuler • . _ . . 

XEROX 820 System I 

. 89.95 

260000 

lek:Yideo 64K Computer . 1500 00 

HAYES MODEM 1200 
. .. . .. .. .. .. . . . ..... . ... 575.00 

ACCESSORIES 
Stick Stand .. .. . .. .... S 6.99 
2 For .. .. .. .. .. .. .. .. .. . • . . 12.00 
Atari Joy Stick .. .. .. .. .. . . .. . .. .. . 6.20 
Wlco Joy Stiel< .. .. .. .. .. .. .. . . . . 22.50 
Wlco Red Ball Joy Slid< . . . .. .. . .. . 24.80 
Wlco Track Ball Atari/Commander . . 52.00 
WIOO 12' E-.slon Coo:! .. .. .. .. • .. . . .. 6.50 
Molly More Aa:esoo<ios ....... . . ...... . CAU. 

WE DEAL! WE DELIVER! 
CALL US NOW! 

CBS Software ~~ 
(Fa AW1400-800) 

Ktazy Slloobi .... . . -.... -.. . ..... . .. $25.50' 
Ktazy K.-.s ....... - ........ .. .... . . .. 25.50' 
K-Slar Patrol .............. ......... .. .. 25.50' 
Ktazy Ardcs . .. .... ...... ...... . . . ..... 36.00 
Bo<.-s & - .......... . .. .. . .. ... 36.00 

(FaVic20) 
K-SW Palrol ... .. .. . .. ........ . ........ 36.00 
Ktazy Anllks ... " ....... " ..... ". "". 36.00 

~ 
C•usn. Cn.mb6e. ChOmp . . • • . . , . $23.00 
Aocodlel .. . 15.50 
Siar Wamot . . .. . 27 .00' 
Rescue al Rigel . . .... 23.00 

0 . ~'i- , ::,: 

Shooting Arcade ................. 23.00 
Pacific Coas1 Highway . . ....•.. . .. 23.00 
Clowns and Balloons .. .... . ....... 23.00 
Atari Characier Generator ..••...... 15.50 

~dventure" 
Preppie • . . .. . .. .. . . .. . . . . . ..... 23.00 
Rear Guard .. . .. . . • .. • .. . . ...... 15.50 
Treasure Quest . . . . .••••......... 23.00 
30TicTacToe .. . . ... ........ t2.00 
Adventure Series . . . . . ......... 15.50 
War . . .. .. .. . .. ............... 19.50 
Oiskey ......... .. - .............. 37.00 

Nautilus .... . . . .. 23.00 
Shme • . . .. . . . ... . ...... 23.00 
Dodge Racer . . .. . . . . . .. .. . . 21 .00-
Protector . . . . . . . .. .. . . . .. .. 23.00 
Chicken . .. . .. . . . . .. .. . . . .. .. . . 23.00 

SYDNEY DATA 
Evolution . . ... ..... .. . ... . ... ... . 32.50 

0111-uN• '•"•m• 
Ulllma I . . . .. . .. .. .. .. .. . . . . . . . 30.50 
Uhma II .............. .. ......... 47.50 
Frogger ............. .... . . .. ..... 27.00 
Jaw Breaker ...................... 23.00 
Crossfire .. • . .. . . . .. .. . . . .. . .. . . 23.00 

ChOptone< 
Apple Panec 
Star Blaze1 

Bmderbund 

DaVld s Modrnghtmagic 
Stellat Shuttle 

Specials 

$25.00· 
20.00· 
24.50 

. 27 00 
29.95 

Go<1 (llbJ<) .. .. .. • .. .. .. .. .. .. .. .. . • 26.oo· 
Educator Kl ............. .... ........ 115.00· 
"1ori 5200 .......................... 199.00 
- ............. . ....... .. ..... 20.00· 
Al1ad< ................... ........ ... 1e.oo· 
Blacl<ject< casino .. .. .. . . . . . .. .. . . . .. 18.00" 
Easlem Front ........ . . .. . .. .... .. .. 20.00' 

·-~last. 
VISA & ORDERING INFORMATION 

Chedc. Money Olde<. MasllMCard. VISa ond C.0 .D. Ordon 

MASTERCARD occ:epled. Add $2.00 for C.O.D. Al olhe< O<doB shipped 
U.P.S. Mk:hloan resldeo,. add 4" oales tax. No returns wtthou1 

ACCEPTED :==_,., 1 p.m • .,..ly, s.iun1rt , o.m. 1o 2 p.m. 

[-- CALL FREE 1-800-255-2000 
·~ 1:~mwr 1-313-s24-1oao 



AND YOUR VOCABULARY WILL GROW BY ITSELF. 
Kids and adul ts. boost your verbal knowledge while you enjoy this fast-action word game. You do the playing - WORDRACE does 
the educating . 

• FOR 1-4 PLA YEAS 
• 2000 WORDS AND DEFI NITIONS 
• CHOICE O F LEVELS 
• APPLE VERSION SPEAKS 
• AVAILABLE FOR ATARI AN D APPLE COMPUTERS 

• NEW: NOW AVAILABLE FOR COMMO DORE 64 
Disk version - $24.95 

3 levels of play: Beginner. Regu lar. Challenge 
For Atari 400/800/ 1200XL. requ ires 32K. disk drive. BASIC 
For Apple 11 / 11 •/ lie. requires 48K. disk drive. Applesoft 
For Commodore 64 . requires disk dri ve. BAS IC 

Gassett version - $19.95 
2 levels of play: Beginner. Intermediate 
For Atari 400/ 800/ 1200XL. requires 16K. cassette drive. BASIC 
For Commodore 64 . requi res cassette drive. BASIC 

See WORDRACE and ACCESSORY #1 at your software 
dealer. 01 o rder by mall fr om Oon'1 Ask - add S2 00 tor sh ipping ;rnd handhng 10 

your check or money 01 dct Calllo1n1a res1den1s adCI 6°0 sales lax 16 5°0 tor LA 
Counly residents) 

WORDRACE ACCESSORY #1 -
Use it with your WORDRACE disk to play 3 new games: 

• CLAIM TO FAME - 600 FAMOUS PEOPLE IN HISTORY 
• SPORTS DERBY - 600 SPORTS TRIVIA STUMPERS 
• INTERMEDIATE WORDRACE - 600 NEW WORDS ANO 

DEFINITIONS (AGES 11-16) 

For Atari and Apple computers. disk only. 
$19.95. Requ ires WORDRACE disk. 

D®n'TASIC 
COMPUTER SOFTWARE INC. 

2265 Westwood Bl .. Ste. B-150 
Los Angeles. CA 90064 
(213) 477-4514 

Dealer inquiries invited. 

Anpl l' fl.p1i h•..,ol 1 . 11 f' l1ti(tPn1r11i... s u l App l1· Compul f'r Inc A1;111 1<.. a trae1rm;H lo. u l Al ru r lnr Commoc10 1P &1·~11 t1 .1Clf'm;u k ol Co111mudort..' B11sm.-ss M <tc tunes In<: 

COM ~AR 
INTRODUCING SOMETHING NEW AND USEFUL 

THE ALOG PAGEWRITER 
FOR ATARI 800/400 

A Fast, Simple, Easy To Use and Inexpensive 
WORD PROCESSOR 

• Average T ime To Master - 5 min 
• Full Page Display Guide 
• Help Screen With Command Summary 
• Uses Standard AT AR I Ed it ing Keys 
• Visible Adjustable Margins 
• Stores Ten Pages on a Disc with No Swapping 

Other Features Include: 
Centering of Text• Set Tabs• Right Justification• Easy Text 
Insertion • Accepts Printer Control Commands 

Requires at least 32k of memory and a 80 column 
printer. 

List price, 39.95. Introductory price $34.00. 
Manual included. 

DEALER INQUIRIES INVITED 

AIR* SHIPPING WITHIN 2 DAYS 

.A\. AT A R I VIC:20 
48K RAM JFOR 400) $115 CARDBOARD (3 SLOT EXP.I $ 33 
64K RAM [FOR 4001 135 VIOEOPAK WITH 16K (40/BO COL) 250 
ALIEN GROUP VOICE BOX (0.TI 119 VIOEOPAK WITH 64K 140/80 COL) 319 
S.A.M. [OJ BK 46 PRINTER INTERFACE [PARALLEL! 55 
BIT 3 BO COL. BOARD 2B9 KIDS ANO THE VIC [BOOK) 17 
TECHNICAL NOTES 25 16K RAM 85 
BOX OF DISKS (101 19 BK RAM 55 
PROWRITER PRINTER 419 HES MON [ASSEMBLER) [Cl 29 
B KEY 400 !KEYBOARD) 99 HES WRITER [WORD PROC.) [CJ 29 
NEWPORT PROSTICK 27 TURTLE GRAPHICS ICI 29 
MICROBITS MODEM 159 VIC FORTH !Cl 49 
PRINTER INTERFACE B9 QUICK BROWN FOXJWORO PROC.JIC) 54 
THE ATARI ASSEMBLER [BOOKI 12 SHAMUS !CJ 29 
VAL FORTH [01 24K 45 PROTECTOR [CJ 33 
PREPPIE [0.TJ 16K 19 CHOPLIFTER IC) 34 
EASTERN FRONT [0.TI 16K 24 APPLE PANIC (Cl 34 
MINER Z049ER [Cl 35 VIC RABBIT !Cl 35 
STA RBOWL FOOTBALL JO.Tl 24K 25 UNWORO PROCESSOR (Tl SK 19 
PILOT !Cl 59 STARFIGHTER JOYSTICK 14 
BASIC A + WITH OS/ A • [0132K 60 CAROETTE JCASS. INTERFACE! 33 
AST RO CHASE 101 32K 24 CRUSH. CRUMBLE & CHOMP !n21 K 24 
BAJA BUGGIES JO.Tl 16K 23 SWORD OF FARGOAL [TJ21K 23 
JUMP MAN (0) 32K 29 VICAT ITJ BK ZO 
CHOPLIFTER [CJ 32 OEAOL Y DUCK ICI 2B 
ZAXXON (0. Tl 29 TOTL MAIL LIST ITJ 13K I 9 

HEAR ATARI SOUNDS THROUGH YOUR STEREO SPEAKERS WITH 
STEREODAPTER - FOR ATARI 800 . 

• ND ASSEMBLY REQUIRED • CAN USE STEREO HEADPHONES 
• SHIELDED CABLE • ADJ!JST TONE & VOLUME WITH STEREO CONTROLS 

STEREODAPTER WITH 16 FT CABLE $8 WITH 26 FT CABLE Sl 0 
DEALER INQUIRIES INVITED 

C = CARTRIDGE 0 : DISK T • CASSETTE ' MOST ITEMS 

COM$TAR 
P.O. BOX 1730 

GOLETA, CA 93116 
(8051 964-4860 

ORDERS ONLY: CALL TOLL FREE 800-558-8803 
IN CALIF. (805) 9644660 or send check, money order or credit card number and exp. data. 
Include $2.00 for shipping. Add 3% for Visa or MC (except Calll.J. Calll. add 6% tax. There ls a 
$2.50 charge for COO. Please Include lypa of computer. (Checks-10 days to clear.) 
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one at a time by filling in a form 
on the screen. 

Display features include 
normal and double-sized text, 
reverse video, underlining, 
boldface and special graphics 
characters . 

Color Author offers three 
delivery modes - instruction, 
review, and test. Student records 
can be kept and printed out for 
each mode. 
Tandy Corporation /Radio Shack 
1800 One Tandy Center 
Fort Worth, TX 76102 

Speech Synthesizer 
For Timex/Sinclair 
The Parrot, a plug-in speech 
module for Timex/Sinclair com­
puters, has been introduced by 
R.I.S.T. The Parrot is supplied 
wi th cassette software allowing 
the user to select, s tring together, 
and pronounce all 64 allophones 
in the English language, gener­
ating words, sentences and 
sound effects. 

The Parrot plugs directly 
in to the Sinclair ZX80/81 and the 
Timex/Sinclair 1000, and is pig­
gyback expandable so other 
modules can be plugged in be­
hind it. It includes an audio out­
put jack for any 4 or 8 oh m 
speaker and volume control. 
The $89. 95 Parrot also includes a 
power-input jack to provide ad­
ditional power if modules other 
than The Parrot are being used . 

The 

10· Day 
Tria l 

~aaQ~· 0 

3J:i~fil~ B ~ :('.) 1il 
~[i)fil Ba :;) 

HEAR TH E POW ER ... 

J"te ;?;} 
Jt7;JTTO{" c. 

R.l.S.T. Inc. 

.... 
..... ,._."" 

The Parrot is n 3" by 3" by 1112'' speech 
module for Timex/Sinclair computers . 

R.l.S.T. Inc. 
P.O. Box 499 
Fort Hamilton Station 
Brooklyn, NY 11209 
(212)259-4934 

Mail List For 
Commodore 64 
A mailing list management pro­
gram for the Commodore 64 is 
available from RAK Electronics. 
Commodore 64 Mai/list constructs, 
sorts, ma intains, and prints a 
mailing list of more than 300 
names. The computer and cas­
sette deck are the only require­
ments, but the system will work 
with a d isk drive and printer. 

Mnillist is available on tape 
for $14.95 or disk for $17.95, 

plus a $2 shipping charg with 
each order . 
RAK Electronics 
P.O. Box 1585 
Orange Park, FL 32073 

Data Base 
Manager For Apple 
Multi-Trieve, a data base man­
agemen t system for the Apple 
II + and Apple rie, has been 
released by Multisoft. Instead of 
displaying data in a traditiona l 
way, one record per screen, 
Multi-Trieve d isplays records in 
the form of a table, with field 
left/righ t justification, column 
headings, decima l point align­
ment, and running totals for 
numeric fields. 

The horizontal scroll can 
shift a table to the right or left to 
view the fie lds that are outside 
of the physical boundaries of the 
screen. 

Multi-Trieve supports the 
80-column Tex t Card on Apple 
IIe, significantly increasing the 
number of fields (columns) that 
can be seen at any given time. 
Multi-Trieve is menu-driven, and 
it includes file Search/Edit, in­
dexes, sorting at data entry, file 
reorganizing, multiple fields in 
selection criteria, and the abi lity 
to split a single-diskette file in to 
two diskettes. • 

Multi-Trieve offers three 
printing methods, either in nor­
mal or condensed character set: 

VIC-20 I CBM 64 

90-Day 
Warranty 

*The Accountant ... ............................... .. ........... $29.95 
!GIL, B/S. P&Ll 

*Accounts Receivable/ Payable ..... .................. $21.95 
*Tapeworm ............................... ..... ....... ............. $12.95 

!Keep track of your records and tapesl 
"GAME MACHINE" PRESTO~ Nn~ 01m1 or m1 mory 

Sigma stat ........................................................ $19.95 
Fnlrr than a Disk Ou ti 
Plug 1n up to 6 GAME or 
MEMORY PACKS Ihm Swilch 

$85 

C... ...;:.-
®' ·\I UC llUA I C M 

Qv1c · 10 .•• ,,. •• c. - ...... ... 
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conl lounlton wl1hout !urning all VIC or 
rrmowlng PAC~S 
Plug In up lo 32K RAM and 11! olhu 
PACKS thal an IVlillbll. 

• Full~ Bull end lore~enls memor y dropouts) 
• fuu Protecllon 

Srnd Check. M 0. or COO 10: 

PARSEC R ESEA R CH 
Drawer 1766-P 

Fremont , CA 94538 
jMC & VISA mtpl!dl 

Ou1r:r inquiries lnvlled 

!A sophisticated stat prog . for VIC + Bkl 

snakman ................................................. ........ .. $15.95 
u ust like your favorite arcade game VIC only> 

'Available for VIC & CBM 64 

EMBASSY COMPUTER PRODUCTS 
P.O. BOX 88, Little Neck, N.Y. 11363 

Check or money order. No coo·s. N.V. Residents add 8.25% 
sales tax. Add. $1 .50 tor postage and handling. 
DEALER INOUIRIES INVITED - PROGRAMMERS WANTED 

VK Trademark" Commooote 



11 
• s I Tl-99/2 Computer w/16 bit processor. NEW COMPACT COMPUTER Texas lnstrwnents 

U 1 11 C a e S 4.2K RAM expandable to 32K, screen FROM Tl! CC 40 $229.95 Horne .~~Rla-rit° 
rlisplay 28 x 24, typewriter style key- CC 411 portable computer (22 ounces) Tl -99/4A NEW 
board, Basic language & more! has more futures than some $795 & $99 price 
Re:S99.95 Y/C:$89.95 portablecomputers,31d1ancterdisplay, 15995• ......., 

C Fl~ HEWLETT numeric pad, 200 hours on 4 AA batteries You pa osc $2 59_95 & 
SERVING YOU (),~ HP-

75
C af!~ PACKARD Tl enhanced Basic language, 6K RAM- get $1~ REBATE nom Tl! 

SINCE 1947 34K_RO_M, full typewriter keyboard, Plus FREE.S50 Rf Modul1tor ;;·;~:t,:", 
;--------------'-----=----i Handheh1 Computer 769.95 a phcat1on port for sohd sate software. " May •efleC1 m fg"s rebate 

~~
1

1~~,;:: ~: ~: , ~~~~2;i .:~53• 0~~·~~21 ·8045 (DU I al CAI ~rn~ ~":;tiii~ ::~~:~ ~rn IMEX TS-1000 :m~;~~n~~r·•ion Bo• urn 
Ordrr 0Hk1 oprn 6 d1y11 wl!rk ! 7:00 AM to 6:00 PM Mon·Sal ~~:m ~~~:rn~ ::~::; ~::~ Timex TS lOOO Computfr $4495 1240 Disk Controlltr C1nl 199.95 
P.O. Box 74545 216 So. Oxlord A'tt . Loi Angrl ... CA 90004 HP-16C f in1ncill/busincssalc 99.95 Pay us $59.95 and get a $15.00 m~~~~;yS~~p~ i~~'lnKI ~~:::~ 
Phonr: 121'31 739 ·11 30 C.blr : "O L YRAV" LSA Hp.g7 P!ogr1mm1blt print ale 595.00 REBATE from Timex! 1270 P-Code Cord (rrq. 16001 199.95 
~ Wt- u11>' 1:lou ro ~---....!.------"-------~ FREE RF moduta·tor May include mtg·s rebate. 1600 Telephone modem 179.95 

vis.<. ~:.~~.·;;:~'.~-?:.~!.:." ATARI 1200XL 64K Computer 16KRAMExponsion $45.95 4100Monito1 339.95 
Good subi«t 1o , 11, ,1,01t.r y. rh1r Ml su~tr:rtJ•• !----------. Timex Thtfmal pr inter/1r1phia 94.95 lfndtd Bnic 79.95 LOGO 99.95 
' " orr111au11di, fob out w1r«ho11~. tu1crr rub· SOFTWARE R $995 00 Panasonic(program) ncordtt 39.95 Tl-59 Prot. calc 169.95 
'""

0 c••,,.. w""°"' "0"~· "
0

' ""'°"''"" Easy File 89.95 e: • TIMEX Software (75 p"'groms for vou!I PC·100C Print1dor Tl·59 159.95 
::; , r,<s:,r;,f~:'::~:;:;,•" r~~~·;;w• Easy Finance 49.95 Y/C·.$S99.95 S1odc Option An11y,.. 16.95 Tl Protrommu (LCD) 59.95 
S.nd 11 '"' ts '""''IJ'li ~ ""' '""""' cm•og. Easy Mail 49.95 IRA Pl1nn1r 15.95 ATA ftl 800'" 
COMMODORE Easy Script 89.95 .._ _______ ~ ~":!~~!':.n~;~:·• 1vw Jrn 1'81"\N 

Word Machine/Name Machine 29.95 Portfolio Anolysis 14.95 800-48K computer 
Mort l•l"'n U..n !ht IBM. T'"dy TRS-10 •nd Applo 11 GC ortek & !The Micr1ochip 2249.9955 ~~:;.:, 1rn $49995 [!~·-• _-: ~=· 
iFnRclEuEdes $39995 omputer utona . Chtdibook Mln1grr 15.95 ~-~ l!IK Easy Lesson/Easy Ou iz 39.95 ,.,~l:~---~·~nd!!._m~o~rt!_•!!:n~d~m~or1!.:.:· ·~· C.!:!!!_11,'!:us~I .I_, 
J~~CHI 1111 : PROGRAMMING '€;.;,;,;,;,;,;,;,-::::. 

Assembly Language 49 .95 SHARP .. :: Hand-held Computers 
ACCESSORIES Logo 89.95 
14" ColorMonitor 289.95 Pilot 89.95 PC-1500 26 digit LCD, ext. BASIC system 163.95 
lm g~~7 3g:~~ 7:.,e;::;:,,~':;·1• PET Emulator 29.95 CE-150 Color graphic printer w/cass. I FC 163.95 
1525E Piim11 339.95 v1e-20.,wt11.s Screen Editor 29.95 CE-125 Printer/microcassette interface 144.95 
1600 VicMod1m 99.95 QJmmodor•64. Video/Music Support 49·95 PC-1250 NEW! Student Com uter Kit 97.95 

C .. com dore ART & MUSIC Pa ... ~~--• mo Music Machine 29.95 1 ~ -

410 prog. recorder $ 77.95 
810 disk drive 449.95 
850 interface module 189.95 

ATARI~.-16995 
'IO(J' 400-16K 

S169.95• 
C•net 1tter SSO rebate from Atui) 1 Vl(:::20 $ 99 95 * ~:!cJisicp1oser ~~ :~~ NEW Cordless telephone Model 3830. powerful, Y/C:$179.95 

c--- IK•ll ' - \ • • . MUCH, MUCH MORE! compact, auto redial & more! 

LJS?W~iifi i sK ,,,.,.,, c..,,.,,. SOFTWARE FOR: IBM . Atari_ Apple _ SONY CORDLESS TELEPHONE Su119. Re: 
~ i i.o .. diro UKI Timex - Commodore· TRS 80 - and MORE! Model SPP-11 lnnercom, auto. $299 95 

ATARI 
Video Game 

2!9595 ·---~~=~ f redial, redlargnble & more. High · 
'When purchased as part of this package ONLY. We have thousands of programs or you- quality unique Sony design. Y /C:Sl 59.95 

Pleall! call - 11 full pages 
SPECIAL PACKAGE OEAL: in our catalog! 
VIC-20 99.95 
OATASETIE Recorder69 .95 You pay $189.95 for $269.95 value! 
GORTEK Software 20.05 Must purchase whole padcage to take 
TOTAL Cost 189.95 advantage of these unheard-of prices! 

C-10's 39~ 
(Min. 500 Case Lot) 

w/labels ADD 4¢, 
w/boxes ADD 13¢ 

FOR ORDERS ONLY 
~ 1-800-528-6050 ~ 
'~ Extension 3005 '"< 

MICRO-SO™ INC. 

FRANKLIN ACE 1000 
_ ~ 64K Apple compatible 

• -~~_;;;::;;'"'"" w/drive & controller . ~ 12"' green monitor $1399.95 ! 

BMC 12" Green Monitor $99.95 
SANYO 15" B & W Monitor 
Re:$325.00 Y /C:$179.95 

·- ·- _, ~ .... 

HB400TM 589.95 
• Exact Atari™ keyboard layout. 
• Long life, gold contact, full stroke key switches. 
• Aluminum enclosure insures stability of keys . 
• Easy installation-remove 4 screws and plug in . 
• Full Year Warranty-Made in U.S.A .-Low Price. 

Send Check or 
Money Order to: 

f1TT[]-~[]fl 
2665-C Busby Road 

Oak Harbor. WA 98277 
Amerlun 

1x,.ress Accepte41 

832 E. Third Street 
Galesburg, Illinois 6140 I 

(309) 343-41 14 

Please add 13.50 
Postage and Handling 
COD ' 2.00 additional 

Atari is a trademark of Atari . Inc. 
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•De fault Report Writer for print­
ing of reports au tomatical ly for­
ma tted by the program. 
• Form/La bel Writer. 
• A ingle-s trnke sna p hot of 
a ny data er en . 

Multi-Trieve requires 48K 
RAM, a t least one disk drive, 
and Ap plesoft in ROM. It will 
sell fo r $199. 
M 11/tisoft 
120 Ens/ 90111 Street 

ew York , Y 10028 
(212) 534-0602 

Resource Guide 
For Handicapped 
The In ternationa l Council for 
Computer in duca tio n a t th e 
Uni vers ity of Oregon has pub­
lis hed a resource guide o n com­
p uters for th e ha ndicapped. Th e 
$7 g uid , titl ed Co111puter Tech-
110/ogy for the Hnndicnpped in 
Specia l Educa tion nnd Rehabilita­
tion: A Resource Guide, is a com­
prehensive bibliog raphy of 191 
anno tated refe rences o n com­
pute rs for the ha ndicapped. The 
referen ces, dra w n from books, 
p eriodicals, reports, and con fer­
e nce proceedings,.cover a broad 
ra ng f topic on phy ica l a nd 
deve lopmenta l handicaps. 
/11temnliollnl Cou11cil fo r Computers i11 

Ed 11cntio11 
135 Ed 11cn t io11 
U11iversity of Orego 11 
E11ge11 e, OR 97403 
(503) 686-441.J 

Tnxnn n111ber 111011itor. 

Amber Monitor 
Available 
TSK Electronics Corporation i 
in troducing a 12-inch ambe r 
m o nochr me monitor, model 
KG-12NUY. The Taxa n mo nitor 
features 800 lines a t center, 18 
MHz band w idth , and a black, 
g la re-p roof creen. 

Sugg s ted re ta il price of the 
KG-12NUY is $179. 
TSK Electro11ics Corporntio11 
18005 Cort 11e11 Co11rt 
City of /11 rl 11siry, CA 91 748 
(213) 810-7291 

Family Game For 
Atari 
Avalon Hill has released a com­
puter version of its popular Fncts 
In Five ga me. Col/l puter Fncts In 
Five is a ga me of knowled g 
w hich pits players against tim e 

a nd each oth e r. It in cl ude op­
tion for litaire p lay, doubles 
p lay, and par ty play. 

In each ro und of the ga me, 
five subject categories are 
selected from a Ii t of more than 
1000. Five le tte r a re associated 
w ith each ca tegory, a nd the 
player upply an swers tha t 
s tart with the desig na ted le tters. 

Game difficulty ca n be con­
tro ll ed , and mod es fo r fa mily 
a nd education use a re available. 
Th sa nd clock tim er and scoring 
syste m add to th e challenge. 

Co 111pu ter Facts /11 Five is 
ava ilab l for the 48K Atari 800. 
Re ta il pric i $26. 
Avnlon Hill Gn111e Co111pn11y 
4517 Hartford Road 
Balti111ore, MD 21214 
(301) 254-5300 

Voice Input Module 
For Apple 
MCE has an nounced a voice inpu t 

FULLY CERTIFIED 100% DEFECT FREE 
DISKETTES {1 Box Min .) 

PIUA TIMll 
A 1mo1h Hit I The bett , n•r chollengln9 mou go me I Superl:t hi · r•11 multi· color 

r.ophlca nner 1..n Mforeon the VK: I Up to 201..,.~s of superfostoctfon . Excel· 
nt •ovnd. 1 • 2 ployer.. 100% mad!lne code. Joptldt. IK expan. C...1 . or Dlolt. 

SK"' 
MINI-FLOPPY DISKS 

WAITE/PROTECT 

NOTCH 
HUB RINGS 

SOFT SECTORED 
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10-29 . . . . . . . . . . . . . . . . . . . . . . . . . . 7.49/box 

30-99 . . . . . . . . . . . . . . . . . . . . . . . . . . 5.99/box 

100t . .. ·············· · ·· · ···· 4.99/box 
Add S2.00 shipping 

MCNISA/C.0 .D. 

DEALER INQUIRIES INVITED 

COMPUTER CREATIONS, Inc. 
P.O. Box 292467 

Dayton, Ohio 45429 
(513) 335-4260 or 

{513) 294·2002 

VIC · 20 .. ... ....... .. . . .. . . .. . . . . .. . ... . . . ... . ... ...... . . .. . . ... .. S 1'.'5 

VIC - DO IT TOUISllf I 
The most compreh.nll•• tutorial to desl9nln9 your own hi · '"• full ccMor arcode 
ty,,. 9ame1. 15 .a1y to und«ttond e:hap1en '/roe ram• lnc.ludln9 : HI·'" An Ima· 
Hon , Smooth Sc-n Motion , Colon , Sovn , Graphic ldlt<>r. Uoefv1 Uffllffff , 
Screen Paln1, c,...,MOn ( the go me ) ond more . lculc ond Auembfy Lon9uoee. 
Pull llstfng . Just Jood ond "''"· l•en copy to your own gom.. I 
Solt lovnd + Co11. or Dl1k . . ..... .... . ..... .. . . .. .. ... ..... . ... . ... S2•.t5 

IOMUS OFFiil 
Order both ond g.t llZAl'r 111 ( lreokovt)fr-1100 % mo<hlne code , loot , !vii· 
color or<ode 9ome. ( Unexpanded VIC. ) 

S 1.50 ohlppln9 I hondlln9. NY reoldenh odd 1.25 % tox. 

somOM, INC. 
2067 lrood-,~~~1:; .~,:.·~~orlt . NY 10023 

Ordero Only IOO • 321 • I02t 



modu le for Apple Computers. 
The MCE Voice Input Mod­

ule is designed to operate virtu­
ally any Apple II or Apple Ile 
software by voice without soft­
ware modification. 

The MCE Voice Input Mod­
ule will recognize anybody's 
voice with 98% + accuracy . It 
has an unl imited vocabulary 
using 80 word/ph rase subsets at 
a time, and it allows for simu l­
taneous in put of data by voice 
and keyboard . Included with the 
module is utility software for 
bu ilding, edi ti ng, and training 
vocabulary. The vocabu laries for 
BASIC, VisiCalc, Wordstar, Magic 
Window, and other popular pro­
grams are predefined in this 
software. 83 pages of documen­
tation and a microphone com­
plete the $825 system. 

MCE l11c. 
157 South Kaln111nzoo Mall 
Knla111nzov , MI 49007 
(800) 421-4157 

Micro Math 
Educational 
Programs 

Micro Math , a new series of edu­
cational math programs for 12-16 
year olds, has been launched by 
PM International. 

Part of the more extensive 
Master Math package, Micro Math 
is in tended for use on the Sinclair 
ZX81, Timex 1000, Commodore 
PET, and VIC-20 in schools and 
coll eges as a computer-assis ted 
learning aid and at home as a 
self-tuition course. 

A random number genera tor 
originates problems, and the 
student is prompted to answer. 

If an incorrect answer is 
keyed in , the studen t is given 
a clue about the theory behind 
the problem, and is prompted 
to answer again . If an incorrect 
answer is again keyed in, the 
correct answer is displayed 
together with a complete 
explanation . 

COMPUTERS Jll ® Atari 800 4BK . ... .. . ....... ....... S490. ..II\. Atari 810 Disk Drive ..... . . .. .. . .. S418. 

A
TARJ Ata ri 410 Program Recorder ........ $74. 
''' Commodore 64 . .... ........... . . $389. 

c:: 
VIC 1541 Disk Drive ............ . . S315. 

r VIC 1530 Program Recorder . ... . .. . S62. 
• Mattel Aquarius ..... . . ........... S149. 

NEC PC-8001A 32K .. ... . . . . ...... S729. 
Nor1hsrar Advan1age 64K ................... S2669. 
Televideo TS802 64K ... .................... S2589. 

PRINTERS 
Okidata Microline 82A .... .................. $.409. 
Okidata Microline B4P .... .. ....•••....... .. $985. 
O kida1a 92P ...... . ..... .. ...........•. . ... . S499. 
Okida1a 93P . . .... ..................•... . . . . SB69. 
Trendcopy 200 80 col w/ gra phics ........ . ... $289. 

MONITORS ~-. 
Amdek Color I . .. . .... ......... .. ...... . i..!?.!!~,) 
Amdek JOOA 12" Ambe r .... . . ... .... .. . .. ... S159. 
BMC 12" Green ........ .. . . .. . .. ... .. . ...... $79. 
Sanyo 13• RGB Color . . .....•..• . ........... S670. 
NEC 12• RGB Color ... .. . . ..... . ........... . S699. 

MODEMS 
Hayes Smarl JOO Baud ........... . ..... . . .. . . S209. 
Hayes Smari 1200 Baud ..... ... .......... .. . . S509. 
Anchor Mark I JOO Baud RS-232 . .. ........... S76. 

NATIONAL 
~ ~ ORDER DESK : 
~.... (215) 485-4100 

ZEPHYR MICROS 
97 Sou th Concord Road 

Aston , Pennsy lvan ia 19014 

To Order: Please send cashien or personal check 
(allow 1wo weeks 10 clear); VISA and MASTERCARD 
orders add 3%; Shipping and Handling add 3%; Penn­
sylvania residenl!i add 6%; Prices subject 10 change 
withou1 notice. 

(a commodore 
*VIC 20 $176 
16K RAM $ 69 
BK RAM MEMORY EXPANSION 
. - - .. - . . ... . . . . .. - . . . $ 39.95 

I 
D Check Enclosed D C.O.D. 

NAME _ ___________ _ 

STREET ___________ _ 

CITY ------- --- ---
STATE _________ ZI P __ _ 

PHONE ____________ _ 

Add 3% Shopping Charge: 
COD"s add $1 .50 plus 20% Depos11 
Required CA Res 6% Tax 
Personal checks accepled 

(Allow 3 weeks exl ra) 

I U.S. TECHNOLOGIES I 
8306 Wilshire Blvd., Suite 335 

Beverly Hilla, CA 90211 

(213) 259-3523 

MOSAIC 
FACTORY 
DIRECT 
SPECIALS 
FORA'!: I® 
OWNERS 

48KRAMKIT 
Converts any Atari $ 

9 8Korl 6KRAM 9 
Board to a 48K 
RAM Board. 

MOSAIC 32K RAM 
Siems. returns. 
rebuilts. cosmet ic 

defects. s5 9 Electronically 
perfect. 4 year 
guarantee. 

~rnOSAICM 
ELECTRONICS, INC. 

P.O. Box 708, Oregon City. O R 97045 

Phone Orders 1-800-547-2807 

SIMULATIVE 
STRATEGY GAMES 
from PR. so~twaR€ for your 
VI C-20 or AT ARI 400 I soo 
Semi-graphic Non-Arcade 

No Joysticks Required 
If you want intelligent high quality. reason­
ably priced software that's not arcade then 
read on . .. 

For VIC or ATARI: 
FOOTBALL CHALLENGE: 
Manage an NFL team against your computer 
or a frie nd . Uses actual team statistics. All 
1982 NFL teams are included. 10 levels of 
computer play . A real challenge! 

$15.95 
DUNGEONS OF KAL 
(New expanded version) 
Semi-graphic text adventure in the realm of 
the evil two-headed ruler KAL! Con you 
saue mankind from KA L's awful p ion of 
destruction? Different each time . Not for the 
timid at heart! 

$15.95 
Above 2 programs: Vic version requires min 
8 K expander cartridge . AT ARI version 
requires standard 16K. 

More strategy games for SK standard VIC SU.95 ucb: 
• Dungeon of Kai • Computer Baseball 
• Convoy Raider • S tar Defender • At the 
Track • Boxer's Corner • Convoy Escort 
All programs on cassette. Write for free catalog. Specl(y 

compus:~:rc:~k or Money Order + S 1.50 P / H 10: 
P.R. SOFTWARE - P.O. Box 169 
So uth San Franclaco, CA 94080 

California Residents add 6•/2 % sales lax. 
VIC is a Reg. TM of CMB 

ATARI is a Reg . TM of ATARI Inc. 



Micro Math, priced at $50, 
comprises 6 program suites, 
each containing 4 programs 
which are available on two 
cassettes. Subjects covered 
include algebra, geometry, 
differentiation-calculus, and 
statistics. 
PM Intemational 
P.O. Box 87 
Buckfield, M E 04220 
(207) 336-2500 

• 

marking pen and attaches to the 
Apple II computer by a 6-foot 
cable. The system software is on 
a DOS 3.3-compatible, 5.25-inch 
diskette . 

The system, called the Nth 
Degree, displays temperature 
readings in either Celsius, 
Farenheit or Kelvin . An optional 
program displays or can print 
out a continuous record of tem­
perature changes in a "strip 

The Nth Degree digital temperature probe for Apple II. 

Measure 
Temperatures With 
Apple 
A temperature measuring and 
control system is now available 
as a peripheral to the Apple II 
computer. 

The device accurately meas­
ures temperatures between -60 
and + 105 degrees Celsius. 
Changes of temperature as small 
as 1/lOOth of a degree may be 
detected. The system, produced 
by American Data Cable, uses a 
hand-held probe the size of a 
288 COMPUTE! June1983 

chart" format. 
Accuracies of .01 degree 

may be obtained, and the probe 
can be re-calibrated for maximum 
accuracy over any temperature 
range. In addition, the system 
may be programmed for alarms 
and set points . 

The probe can measure reac­
tion rates and temperatures of 
reactants, and can monitor heat­
ing and cooling apparatus. The 
disk accepts up to 16 years' worth 
of temperature readings (taken 
one time an hour) or can store 
continuous samplings of tem­
peratures taken once a second 
for 36 hours. 

As many as 256 probes may 
be attached to one system . Tem­
perature readings are made sim­
ply by placing the lightweight 
probe against the surface to be 
measured . When not in contact 
with a specific material, the 
probe measures the temperature 
of the air. 

The model 551A probe with 
software, Apple II interface 
adapter and user's manual sells 
for $129. 
American Data Cable, Inc. 
2864 Ray Lnwyer Dr., No. 205-352 
Placerville, CA 95667 
(916) 622-3465 

English As A 
Second Language 
The Soft Spot is now marketing 
Teachers' Friend, a program that 
teaches English as a second lan­
guage (ESL) to students who can 
read English at the second-grade 
level. This 80-lesson curriculum, 
developed and refined over a 
two-year period, sells for $15 per 
lesson. The lessons can be used 
independently of one another. 
Students can go right to the les­
son they need, when they need 
it, without going through all 
lessons in sequence. 

3 Slol Expansion Board for VIC·20 
Swilched and Fused Kil $24 .95 

Assembled & Tesled $34 .95 
ADO S2 00 loi.1 Oroet Hanohng/ 111 Resi<lenls Ada 6~. S..~ I•• 

PERSONAL PERIPHERAL PRODUCTS 
fll!!l!"I P 0 BOX 3423 E-:-J 
L=.J FOX VALLEY MALL 
AURORA. IL 60505 • (312) 961·2347 
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An Intriguing 
New Release from 
COMPUTE! Books: 

Every Kid's 
First Book 
Of Robots 

And Computers 
By David Thornburg 

From the author's preface: 
"This book allows children to develop 
skills in computer programming and 
geometry through the use of a com­
monly available toy - the Big Trak '" 
robot vehicle. Programming 1s intro­
duced as the communication tool 
through which the child conveys 
instructions to the machine. Once 
the machine's language limita­
tions are understood. it can be 
made to follow any procedure 
which has been entered by 
the user. 
"Our use of turtle commands 
as the programming language 
mirrors the process-based 
descriptions commonly used by 
children. For example. a child is likely to 
describe a nearby location. such as a friend's house. by a 
procedure (Go two blocks. turn right. go another block. turn 
left .... ). Because turtle geometry has been incorporated as 
the graphics environment in several computer languages 
available for the popular desk-top computers. these pro­
gramming ideas can continue to be used as the child learns 
to operate other computers ... 
In Every Kid's First Book Of Robots And Compwers. author 
David Thornburg conveys a uniquely exciting learning 
experience for children. parents. and teachers. The book 
uses Big Trak. PILOT/LOGO type languages. and Turtle 
Tiles•• to explore the concepts and techniques of robot/ 
computer programming. Turtle Tiles. included with every 
book. are designed to provide hands-on programming 
experience to children without access to a Big Trak or a 
personal computer. Additionally. the Tiles can be used in 
conjunction with either of these items to share and reinforce 
the exercises in the book. 

Ask for 
Every Kid 's Firsc Book Of Robots And Computers 

at your computer retailer. local bookstore. 
or order directly from: 

COMPUTE I Books For Fastest Service, 
P.O. Box 5406 Call Toll Free 
Greensboro, NC 
27403 

800-334-0868 
In NC 919-275-9809 

54. 95 plus S 1.00 shipping and handling. 
ISBN 0-942386-05-1 . Perfect bound. 96 pages plus Turt le 
Tiles'". Fully illustrated. 

Dealer and educator quantity discounts are available. 
Big Trak 1s a 1rademark or 1he Millon Bradley Company 
Turlle Tiles are a trademark or David D T11ornourg and lnnov1s1on. Inc 

STOP PLAYING GAME 
• Calculate odds on HORSE RACES wllh ANY COMPU· ~ 

TEA using BASIC . · 
• SCIENTIFICALLY DERIVED SYSTEM really wo rks. TV 

S1a11on WLKY ol Louisville . Kentucky used lh1s sytem 
10 pred1c1 !he odds ol 1ne 1980 Kentucky Derby See 
!he Wall S1ree1 Journal (June 6. 1980) amcle on 
Horse·Hand1capp1ng This system was wrl((en and 
used by compu1er expens and 1s now being made available 10 home computer owners This 
melhOd 1s based on s1011ng dala lrom a large number ol races on a high speed. large scale 
computer 23 laclors taken lrom !he " Daily Racing Form" were then analyzed by !he 
computer 10 see how !hey inlluenced race results From these 23 lactors. ten were lound to 
be the most vital 1n determining winners. NUMERICAL PROBABILITIES ol each ol lhese 10 
!actors were lhen compuled and this lorms the basis ol 1h1s REVOLUTIONARY NEW 
PROGRAM 

• SIMPLE TO USE Obtain " Daily Racing Form" 1ne day belore the races and answer the 10 
questions about each horse Aun the program and your computer will pnnl oul the odds lor 
all horses in each race COM PU TEA POWER gives you the advantage' 

• YOU GET· 11 Cassene 
21 Listing ol BASIC program lor use w1tn any computer 
31 lnsrrucuons on now 10 gel 1ne needed dalil lrom lhe " Daily Racing Form " 
41 Tips on using 1ne odds generaled Dy lhe program. 
5) Sample lorm 10 51mphly en1ering data lor each race 

----------MAIL COUPON OR CALL TODAY-------- - -

3G COMPANY, INC. DEPT.CO (503) 357-9889 
RT. 3, BOX 28A, GASTON, OR 97119 
Yes. I want to use my computer for FUN and PROFIT. Please send me __ programs 
at $24.95 each . Circle 1ne cassene you need TRS·80. Cotor-80. Apple. PET / CBM. 
VIC·20 Coovnoooce 6• . Smclilir Trnex 1000 oc Atari 

Enclosed 1s: 0 check or money order 0 MasterCard 0 Visa 

Caro No Exp. date 

ADDRESS _____________________ _ 

CITY ----------===-=-- STATE ____ ZIP ____ _ 

1. 
2. 
3. 
4. 

START USING YOUR COMPUTER FOR 

FUN and PROFIT! 

maxell. 
PERSONAL COMPUTER PRODUCTS 

ITEM DESCRIPTION UGW SU66ESTED 
RETAIL 
S72.00 

NO PRICE 
1 FDl-128 9 .. SS/00<1 0) S-46.95 

2 Fl-41 -32 e• SS/DD<tOJ S46.95 S72.00 

3 1'101 - 11 5 1 /4 .. SS/ DD < 10J S33. 9:5 S52.00 

4 r·•U-1bl1 5 1/4'" SS/DO ClO > 'S33.95 S52 .00 

5 FD2-X e • DS/DD<lOJ S!i2.95 S.84.00 

S74 . 00 

7 '1H2-16 5 1 /-4* OS/ DD C10J •47.95 S74 . 00 

8 P1Hl - 10 5 1/4'" SS/DO ( 10) S36.95 • 52. 00 

9 f1H2-10 5 114• 05 / 00 (1 0) •47.95 S74.00 

10 ,..01 - 11 5 1/4• SS/96TPI <10> S44.95 soe.oo 

111'102-f'I 5 114'" SS/96TPIC10> • 52.9'!i S84 . 00 

l:S f'1-90 DATA CASSETTE< 10> t.49. 95 •79. :so 

14 CP- 15 DATA CASSETTEOO J S:S4.00 

15 CP-10 DATA CASSETTE C10 > S:Sl.00 

i QTY. PRODUCT NAME PRICE 

c~ 
SUBTOTAL 

TAX 
@ SHIPPING 

-~ 
TOTAL 

WAUOOiralil l!. 
P. 0 . Box 1075 

Glendale, CA 91209 
Phone (213) 247-6484 

For Fast Delivery, aend cor!ll led or 
cuhler checks , money orders, or di· 
reel bank wire l ransfe ra. Peraonal 
check• allow 2 10 J we.ks 10 clear. 
Pr lcH reflect a cash dl1coun1 only 
and are 1ubjec1 to change , Shipping 
- Soflw11e ($2 00 Minimum). H1rd­
w1re (SS.00 Minimum). Calllorn ia res­
lden1s add sales 111:r.. 
VISA and MASTERCARD Accepted. 

June 1983 COMPUTE! 289 



Teachers' Friend also serves 
as an anticipatory instructional 
device (AID) that allows the 
student to prepare for difficult 
lessons in advance. For instance, 
a student who is weak in verb 
conjugation can prepare before 
the class and reinforce learning 
after class . 

Each lesson takes about 10-
15 minutes to complete. Each 
lesson teaches a basic English 
skill, such as spelling, punctua­
tion, parts of speech, verb tenses, 
syntax, pronunciation, drawing 
conclusions, making generaliza­
tions, developing vocabulary, 
alphabetical order, and others. 

Using six question formats, 
Teachers' Friend works with Apple 
or Radio Shack Computers . Stu­
dents do not need to be proficient 
at running a microcomputer, or 
even know how to type. 
The Soft Spot, Ltd. 
800 East Arapaho, Suite 110 
Richardson, TX 75081 
(214)669-1779 

Everything You 
Always Wanted To 
Know About Home 
Computers 
PolyGram Records recently re­
leased Everything You Always 
Wanted To Know About Home Com­
puters, an album narrated by 
Steve Allen and Jayne Meadows. 
The album is accompanied by a 
16-page instruction booklet with 
a glossary, computer literacy 
quiz, diagrams, and a simulated 
computer keyboard with sample 
programs. 

The album answers such 
questions as: Why do I need a 
computer? How hard is it to use? 
What can I do with one? How 
does a computer do all that? 
And just what do the arcane 
terms of computer language 
mean? 

Everything You Always 
Wanted To Know About Home Com­
puters was written by Arnold 
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Friedman, Department Chair­
man of Computer Studies in the 
Great Neck Public Schools Adult 
Program of Great Neck, New 
York. Friedman directs a private 
school for computer studies and 
has written computer program­
ming textbooks, magazine arti­
cles, and audio-visual materials 
for classroom use. 

PolyGrani Records 
810 Seventh Avenue 
New York, NY 10019 
(212)399-7067 

or 

8255 Su 11set Blvd. 
Los Angeles, CA 90046 
(213 )650-8300 

Diskette Storage 

The Diskus, a storage unit for up 
to 125 diskettes, is now available 
from Diskus. Five disk compart­
ments are separated by remov­
able clear inserts. Index tab di­
viders are also included . 

The Diskus storage file. 

The unit is compatible with 
most disk drives and computer 
desk setups. Made of a dark, 
see-through acrylic, the storage 
unit permits easy access, al­
lowing the user to have a con­
solidated disk library close at 
hand. The price is $75. 95. 

Diskus 
7051 Hanna Ave. 
Canoga Park, CA 91304 

Folklife Club 
Software 
Available To 
Commodore Users 
The Folklife Terminal Club, a 
Commodore users group, has 
announced it is making its soft­
ware library available to other 
users of Commodore equipment. 
The club's archives contain more 
than 5000 public domain pro­
grams. The programs are stored 
on diskettes and are usable on 
various configurations of PET, 
CBM, and VIC computers. The 
software itself is free. There is a 
copying and mailing fee of $10 
per diskette. The first diskette 
that should be ordered is the 
Catalog Disk, which contains 
an Automatic Disk Cataloging 
Program, a listing of all the 
available programs and complete 
instructions. 

Folklife Club 
Box 2222 
Mt. Vernon, NY 10551 

Math Concepts 
For Atari 
Mind Movers has released a 
mathematics program called 
Secret Formula . Users discover 
and understand math concepts 
and relationships through a 
sequenced developmental pro­
gram for all ability levels . 

The user controls the level 
of difficulty, and can create his 
own program. The program can 
be used by individuals or by 
small groups for interaction and 
competition. 

Secret Formula is available 
for the Atari 800 with 48K and 
requires a disk drive and BASIC 
cartridge. The cost is $59.95. 

Mind Movers Inc . 
4286 Redwood Hwy., Suite 245 
San Rafael, CA 94903 
(415)499-8281 



COMMODORE 

CBM 64 .. . .. .. ..... . .. 5425.00 
VIC-20 ..... . .. . ..... . $149.95 
1525 Pri nter ... .. . . . . .. . $319.95 
1541 Disk Drive .... ... .. $325.95 
VIC Modem ... . . . ...... . $90.00 
1520 Color Prin ter/Pl otter .. $179 .95 
Color Moni tor .. ......... $269.95 

CARD CO 
Card Board .... .•. ..... .. $27 .95 
Cardette ... . . .•. • .• .... $27 .95 
Cardwri tter .. ... ........ $27 .95 
Card ? .... .. ..• .•.•.... $59.95 

DA TA 20 
16K RAM Expansion . . . ... . $74 .95 
Video Pak w/ 16 K RAM . .. . $2 15.95 
Printer Interface . . .. . ... . . $55.95 

MIDWEST MICRO 
Terminal 40 ... . ..... . .. . $26.95 
Un-word Processor 2 . . . . . .. $16 .95 
Prin ter Interface ...... .. .. $49.95 

SCIENTIFIC MICROTRONICS 
6 slot expansion motherboard 
Buffered w/power supp ly . . . . $89.95 
Color monitor cable . . . .... . $ 19.95 MICROTEK 

16K RAM expansion ... .... $79.95 
32K RAM expansion ..... . $108.00 INDEPENDENT FOR ATARI 

BIT-3 
Centronics printer cabl e ... . . S29.00 
Seria l cable . . . . . . . . ... . . . $29.00 

Full view 80 ... ........ . $299.95 
32K RAM expansion ...... $149 .95 MOSA IC 

32K RAM expansion .. ... . $ 130.00 
MICRO CONNECTION Expander . .. .. ........ . . $98.00 
Direct connect modem w/ tp·850 not Adapter ....... . . ....... $70.00 
needed ..... . .. .. . . ... $199.95 

t . .. . $65.00 MPC 
16K RAM expansion .. .. . . . $84.95 
32K RAM expansion . .... . $141.95 

SYMTEC 
Light pen .. . .. . ..... . .. $115.95 

Verba1im 
flexible disks 

New Commodore 64 Games! 

Call Free (800) 235-4137 fo r 
prices and info rmation. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 
PACIFIC 
EXCHANGES 
JOO Footh ill Blvd 
San Luis Obispo. CA 
9340 1 In Cal call 
( 001 592-5935 or 
(805) 543- 1037 

Cassette/Magazine/Newsletter 

A Monthly Tradition 
in the World of Computing for 

VIC 20™USERS 
June is a'bustin' out all over for 20 LOAD . Is your J une 
bride cry ing because of the h ig h cost of software? Boo 
Hoo. Well, dry those tears. Receive each month a bou­
quet containing a cassette magazine and a newsletter, 
by subscribing to 20 LOAD . Turn those tears into happy 
times - NOW. Subscription rates are : 1 yr . . $50 .00, 
6 mo . · $30 .00, or $6.00 for a singl e issue . Wri te to 20 
LOAD , 550 Grant Ave., J unction City, Kansas 66441 . 
For more info, our phon e number is (913) 762-4730. 

(VI C-20 is a trademark of Commodore Bu si ness Machines, Inc. ) 

An introductory offer from 

HEAD ON TARGET 
A daring and COMMAND 
dangerous Projectiles 
death race. destroy a city. 

ALIEN SERPENTS 
INVASION 2 players, 
4 players, snakes 
creatures entangle 
descend. each other. 

4 Game Pack suggested list price S59.95 

NOW$2995 
To order: Mail address along with check or money order to: 

Advanced Arcadeware 
P.O. Box 845 
Thomasville, NC 27360 
(919) 431·3231 

Specify Disk-Pack or Cassette Pack 
Add $2.00 for shipping Allow 2 weeks for delivery 
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New Epson FX-80 
Printer 
The FX-80, a high-performance 
bi-directional printer with a 
printing speed of 160 characters 
per second, is now available 
from Epson America. 

The FX-80 offers a software­
selectable choice of elite (12 cpi) 
or pica (10 cpi) print spacing. In 
addition, users can send their 
own special fonts from their 

Epson's dot-matrix printer. 

computer yst m to the printer, 
downloading th font into the 
printer's memory. This f ature 
will be of particular help to those 
using math, engineering, foreign 
language, or medical applica­
tions. 

The FX-80 also features a 
one-to-one graphics ratio - the 
dot-matrix has the same scale 
vertically as horizontally; accu­
rate graphics, including true 
circles, can be drawn with the 
dot-addressable graphics capa­
bility. Also incorporated into the 
new printer is a 2K-byt buffer, 
which allows buffered printing 
on longer productions. 

The new Epson printer pro­
vides 9x9 dot-matrix characters 
with full descend rs and is 
downward compatible w ith the 
Epson MX Series of printers . 
Also featured is proportional 
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spacing, pin- and friction-feeds, 
and a standard parallel com­
munications interface, with serial 
or IEEE 488 interfaces also avail­
able as options. 

Four different printing den­
itie - normal, empha ized, 

bold, and double-emphasized -
are available. 

The short-form tear-off bar 
will aid in the production of com­
puter-gen rated pay ch ck and 
other pre-printed form s. The 
tear-off bar separates the paper 
from the p1in ter one-inch from 

the last printed line. 
The Ep on FX-80 printer 

r tails for $699 . 
Epson America, Inc. 
3415 Kashiwn Street 
Torm/Ice, CA 90505 
(213)539-9140 

Statistical 
Graphs For The 
Timex/Sinclair 
Practical Computer Products has 
announced the release of their 
ta tistical aid, Graphpak, for the 

Time Sinclair 1000. The pro­
gram presents numerical infor­
mation in a visual format: bar 
graphs, line graphs, pi chart , 
and area graphs (rectangles di­
vided to show percentages). 

Graphpak plots scientific 
data and assists in business and 
family financia l planning. It i a 
lOK BASIC program which is 
Iistable . Available on cassette for 
$14.95. Shipping and hand ling is 
included, but California re i­
dents should include 6% sales 
tax. Send an SASE for details. 
Practical Computer Products 
21111 Strathmoor Lane 
Hu11ti11gto11 Beach, CA 92646 

EPROM 
Programmer 
For Atari 
Creative Firmware of Dalla , 
Texa , r cently introduced a 
low-co t EPROM d velopm n t 
system for Atari computers. This 
system includes th foJlowing 
items: 

1. The Memory-Maker EPROM 
Programmer come in kit form 
and permits programming of 
2716 artd 2532 EPROMs. The 
machine languag software is 
available for either ca sette- or 
disk-based systems and include 
EPROM blank checking, pro­
gramming, and verifying. Also 
includ dare the capabiliti to 
read mo t 2K and 4K ROM , 
edit any loaded software, Ii t 
this software to the screen or 
printer, examine any portion of 
computer memory, and save 
any portion of computer memory 
to di k or tape. The save and 
load functions are compatible 
with DOS binary fi les . Assembly 
time for this kit i approximat ly 
one hour. The kit includes all 
parts, including power supply 
and zero-insertion force socke t. 
The case i optional. 
2. For those desiring to program 
2732 or 2732A EPROMs, the 
Creative Firmware 2732/2732A 
Programming Adapter kit. This 
unit drops into th zero-insertion 
fore socket on the Memory­
Maker and permit swi tch lec­
tion of 2732 or 2732A EPROMs. 
It contains its own zero-insertion 



force socket. Assembly time for 
this kit is approximately 15 
minutes . 
3. A Cartridge EPROM Board 
kit. This unit permits up to 8K of 
EPROM space on a board which 
plugs into the Atari cartridge 
slots. This board takes one or 
two 2716, 2532, 2732, or 2732A 
EPROMs. The connector is gold­
plated . This kit can be assembled 
in 15 minutes. 

Pricing for the above items: 

* Memory-Maker EPROM 
Programmer: $79 

*Custom Memory-Maker 
case: $15 

* 2732/2732A Programming 
Adapter: $17.50 

*Cartridge EPROM Board: $14.89 

These kits are available from: 
HARDSEL 
P.O. Box 565 
Metuche11 , NJ 08840 
1(800)835-5465 

Microcomputers 
In Education 
The Oryx Press announces pub­
lication of Microcomputers in Edu­
cation: A Handbook of Resources. 
The book, edited by Katherine 
Clay, is a guide to the literature, 
materials, and resources on the 
use of microcomputers in 
schools. 

Microcomputers in Education 
covers materials published from 
the beginning of the microcom­
puter revolution in 1976 to March 
1982. The major portion of the 
book is an annotated bibliog­
raphy of books, journal articles, 
and microfiche covering the state 
of the art, from Philosophy and 
Futures/Trends to Computer 
Literacy, Classroom Applica­
tions, Teacher/Administrator 
Education, and more. Included 
is a section on references and 

,._,commodore VIC-20"' Computer '-° CENTRONICS PARALLEL INTERFACE 
allows use of Commodore Graphics $99.95 

Expand your vie to lull limit: VIC-20 to EEE-488 Interface 
3 slot $39.95 allows VIC 10 use PET I CBM Peripheral 
prOV•S•Ons for SWtlCheS In OOarO $79.95 
with swi!ches $45.95 

CHARACTER BU ILDER -
UTILITY AID 

ROM EXPANSION 
BOARD 

put your own programs on 2K or 
•K EPROM'S 

w111 save and loao tram disk or tape 
aes•gn your own CUSTOM CHARACTERS 

we can pul your program in ROM -
call lor into $19.50 use with any memory 

conhgura11on 

RS-232 bi-direct ional 
INCLUDES SECOND 

JOY STICK PORT 

·NEW· SECOND JOY 
STICK PORT 

$25.00 

$40.00 

$20.00 

BK RAM BOARD 
can be aa1sy cha1nea 

to tour 

4K RAM BOARD 
VIC DUST COVER 
pro1ec1 your VIC 

NEW CARTRIDGE VIDEO GAMES FROM MACHINE 
LANGUAGE. INC. - SUPER FAST .. COLORFUL 

AVAILABLE THAU OEM. INC. $25.00 

TWO PLAYER GAMES- FOR VIC 20 '" AND COMMODORE 64 •• 
CLOSE ENCOUNTERS OF THE WORST KIND • BLACK JACK 
ACI D RAIN • BLOCK BUSTER • DOT GOBBLER • FROGMAN 

SPIN TOIDS • CHES 
we need gooa new machine language games · royally paid 

CALL FOR DETAILS 
Completely Tested, 100% Guaranteed 

$49.95 

$39.95 

$12.95 

Dea ler 1nquir1es 1nv1ted 
TO ORDER CALL - 305-465-9363 

order from OEM Inc. 
2729 South U.S. 1, Suite 12 

Ft. Pierce. Florida 33450 
Personal checlils acccpica allow 11me 10 c1ear - ado S2 Im snipping -

This Publication 
is available in 
Microform. 

University Microfilms 
International 

Please send additional information 

for ----------
Name ________ _ 

Institution _______ _ 

Stree.__ _______ _ 

City _________ _ 

State Zip __ 

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor, Mi. 48106 
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resources, including bibliog­
raphies, glossaries, sources of 
funding, and book reviews. In 
addition, there is an appendix 
covering sources of information 
and assistance such as computer 
journals, user groups, associa­
tions, microcomputer centers, 
and software vendors . 

The price is $18.50, and there 
is no charge for postage and 
handling on prepaid orders. 

Microcomputers in Education: 
A Handbook of Resources 

The On;x Press 
2214 North Central 
Phoenix, AZ 85004 

Heathcliff, Banjo, 
And Terrytoons 
Software 
Datasoft recently obtained the 
rights to market home computer 
software based on Heath cliff, 
the syndicated cartoon cat; 
Banjo, the Woodpile Cat; and 
approximately 200 Terrytoons 
cartoon characters, including 
such favorites as Heckle and 
Jeckle, Pearl Pureheart, and 
Deputy Dog. 

Heathcliff, now nine vears 
old, was created by George 
Gately. Along with a cast of sup­
porting characters, Heathcliff is 
now also a Saturday morning 
TV star. Datasoft expects to in­
troduce its Heathcliff product in 

· the second quarter of this year. 
Banjo the Woodpile Cat , the 

first film done by Don Bluth Pro­
ductions, was aired last year on 
ABC-TV. The film presents the 
whimsical story of Banjo, a coun­
try cat who wanders off to the 
big city. Although Banjo dis­
covers excitement and adven­
ture, and learns the value of 
friendship, he is only too glad to 
return home. Datasoft plans to 
introduce Banjo software during 
the spring, possibly in April. 

The Terrytoons software 
should be introduced around 
mid-year. 
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Datasoft, Inc. 
16 East 52 Street 
New York, NY 10022 
(212)355-5049 

CALENDAR 
June 7-11, University of Roches­
ter, Rochester, NY. The third 
annual Rochester Forth Applica­
tions Conference. This year's 
conference will focus on Forth 
and robotics. Other sessions will 
cover Forth and education, VLSI 
design, graphics, and finite state 
machines. For more information, 
contact Diane Ranocchia, Insti­
tute for Applied Forth Research, 
Inc., 70 Elmwood Ave., Roches­
ter, NY 14611; (716) 235-0168. 

June 20 - July 15, Rutgers Uni­
versity, Rutgers, NJ. Computers 
in Education '83 - a three-day 
conference and a four-week sum­
mer institute. The conference, 
which will discuss "Necessary 
Direction for Computer Educa­
tion; Navigational Aids for the 
80s," begins June 27. The sum­
mer institute offers 40 profes­
sional development courses 
ranging from one to twelve days . 
Continuing Education Units and 
Graduate Credit are available. 
Preregistration is necessary. 
Additional information is avail­
able from Dr. Mitchell E. Batoff, 
Director, CE '83, Institute for 
Professional Development, 245 
Nassau St., Suite D, Princeton, 
NJ 08540; (609) 924-8333. 

June 27, Stanford University, 
Stanford, CA. International In­
stitute on Microcomputers in 
Education, sponsored by Inter­
active Sciences, Inc. , and Stan­
ford University's School of Edu­
cation.Five-week course offers 
exposure to computer technol­
ogy and a discussion of ways to 
integrate computers into the 
schools. For more information, 
write the School of Education, 
Stanford University, Stanford, 
CA 94305; (415) 497-2102. 

June 27-29, New York Hilton, 
NY. Videotex '83, an interna­
tional conference and exhibition 
on the technology, current use 
and projections for videotex. For 
information, write Pam Fendel, 
London Online, Inc., 1133 
Avenue of the Americas, 33rd 
Floor, New York, NY 10036; 
(212) 692-9003. 

July 20-22, .Eugene Conference 
Center, Eugene, OR. "The Com­
puter: Extension of the Human 
Mind II" will explore the class­
room applications of computers 
and will discuss current research 
on computers in education. For 
information, contact Jude Ridge, 
College of Education, University 
of Oregon, Eugene, OR 97403; 
(503) 686-3405. 

August 10-12, Madison, WI. 
The second annual Microcom­
puters and High Technology 
Conference in Vocational Educa­
tion. Beginning and advanced 
classes on programming, PILOT, 
CAD, courseware design, and 
demonstrations of vocational 
education programs not in use. 
For information, contact Dr. 
Judith Rodenstein, Vocational 
Studies Center, University of 
Wisconsin-Madison, 1025 W. 
Johnson St., 964 Educational 
Science Building, Madison, WI 
53706; (608)263-4367. 

COMPUTE! welcomes notices of up­
coming events a11d reques ts that the 
sponsors send a short description , their 
name and phone number, and an address 
to which interested readers may write for 
further information. Please send notices 
at least three months before the date of the 
eve11t, to: Cale11dar, P. 0 . Box 5406, 
Greensboro, NC 27403 . 

New Product releases nre selected fro m sub­
missions for reaso11s of timeli11ess, available 
space, and general interest to our readers. We 
regret that we are unable to select all new 
product submissions for publicatio11 . Readers 
should be aware that we present here some 
edited version of material submitted by ven­
dors and are unable to vouch for its acwraet; 
at time of publication . Q 



SOFTWARE 

GAMES PROGRAMMERS 
& DISTRIBUTORS 

Palace Software, part of a leading Brit ish 
film and video company , is looking fo r 
games for Atari 400/BOO, Tl9914A, VIC 20 
and CBM 64 for distribution in the UK and 
Europe. High royalt ies will be paid for top 
quality and highly original material. Send 
samples to : Pete Stone, Palace Software, 
62 -64 Kensington High Street, London WB, 
England (Tel: London 937 62581 

RUSSIAN 
FOR THE 

VI C-20 
13EGINNING 'JWSSIA?-l 
LEARN THE ALPHABET AND BASIC 

VOCABULARY ON THE UNEXPANDED 

VIC. INCLUDES CYRILLIC 'TYPING ' 

FUNCTION. 

tape 23.95 IL res. add 7% tax 

Send check or m.o. to: 

Russian Software 
Box 36, 1744 W. Devon 
Chicago IL 60660 

VIC IS A REGISTERED TRADEMARK OF 
COMMODORE BUSINESS MACHINES 

on disk or tape 
•$37 full fig - Forth with assembler, , 

editor , floating point ,'graphics, 
sound , tutorial and support 

•$13 Games, Graphics, Sounds tut -· 
-$13 Artific ial Intelligence tutor((ia ,) 
future extensions 

for details try . .. ~£>~ 

mll12SWOlU{S {.!~~ ,\ 
Rte . 2, Box 28A \•~;.:.-·\ 
Winters' CA 95694 "'1,q r ---=- I 

(916) 795-2322 l~, 
,~., . 

STOP LOOKING! 
THIS IS 

•Ware It's Rt!• 
~i 

! COM~~DT~~E 64 
Uno \' tctcry 

flref t ;nter &II ••••••••• • clS.95 Gravt Rool.'C:r s ........... cl .SO 
~trlon • . ..•• . .. . . . . • • .\rt11n11·.t: r •...•...••••. clii . SO 
~ rlne fte lo •• •• ••• • • • &.oloct1cCtre1.1tst ..... .. • 
r.ycia ~ ..... .. ........ • .14vtiiture Pcxl. lot 2 ... cl2.SL 

CIXD. Ck>to lroni. 
(s(CXI( P . •••• .• Clll,00/1.lll.SO S\Ot:• l1':Ser, , . • ,, . ,.,.,,. C2L9~ 

tenuoooos . .... .. .. s re. ... .. ....... ... . . . • 
Pol ocUOO.... . .. . . • Gold re11e r . ... . ... . ... . 

Plliro .. oo For vie -XI 
:S- D b'l ... ... . . .. ... . clS . 115 Go !li Fe11er .. .. .. . ... .. .. J.9S 
Uiieralnotor 6'. ......... • Dec\lh ~llt:5 .. .... .... . .. • 
c.er~r en Ttl. . . . . .. .. • S.corttJon . .. .. ...... .. ... . 

Also: orocesst~. OCCCl.tlttno, tOJcot lcnJI, 
<J'ICl re • .Ooo"eSt ttrtcts en ro11 •• 

PJ i:t: ll . f'roor -..ers Institute , S'(l'IQ)U•, Slt hn . 

St:n.:J rot 
Frte ((ltOl1 

Tne 1, 1tte ~, 1he t ·011 

Ware It's Rt! 
St'f'lll Cnt< ~ 

or 1'0. l l'IC l uot 
I I. SO snt ~I 

VIC-20 
CBM-64 

SOFTWARE 
AT 

UNBEATABLE $$ 
Send for Free Catalogue: 

SOFTWARE UNLIMITED 
P.O. Box 582 

Beth page, New York 11714 

( - ) 

Unisoft 
PO 801 60104 
Duluth. MH 

or Call 218·727·1175 01 218·525·6882 

DEALER INQUIRIES INVITED 

UNICALC 
( I ) 

( + ) 

SCIENTIFIC CALCULATOR 

PROGRAM FOR 

VIC-20 
• CALCULATOR DI SPLAY 
• TWO MEMORY REG ISTERS 
• AR ITHMETIC , TR IG, ETC. 

5k, CASSETTE $7.95 + 75C SHIPPING 
MN RESIDENTS ADD 6% TAX · 

ALLEGIANCE ENTERPRISES 
P.O. BOX 8939 

WHITE BEAR LAKE. MN 551 10 

LIST OF OTHER SOFTWARE FREE 
DEALERS SOUGHT 
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Unlocks your hidden sounds! 
For AtariTM 
48Konly. 

Order From: 
Soundbox Division 

c/o Martin Acceleration, Ltd . 
P.O. Box 1323 

Bethlehem, PA 18016 
NOTE: The last line In the March ad in COMPUTE 

~~~~~~;~~~~~~t!Q3u~~~:s'.· sh i n wi th order. 

Man in Acceleration. Ltd. 
Wilmington, Delaware • Dealer Inqu iries Invited 
Atari is a trademark of Warner Communications. 

&Soundbo• was written by and is a copyrig ht 
belonging to Manin K. Romanchuk. 

With the emphasis on computing! 
Featuring NUGGETS , the super 
newsletter with : 
• NO commercial advert ising 
• Answers to your programming questions 
• In-depth reviews of hard-and soft-ware 
• Quality program listings 
• FREE ads for members 
• ONLY VIC-20 information 

America's Best Source of 
VIC-20 Information For 
Beginners to Experts 

And 
Exclusive Member-only discounts on 
selected programs and accessories. 
WRITE TODAY FOR FREE DETAILS 

COMMODORE 
64:: 

$454 
ER 5 r--=====~~!!!I 
COAST 
cornPUTEPtS 

Now Serving The Entire U.S.A 
PLEASE SENO CHECK OR M ONEYOROER TO: 

falt Coaat Compute11 
l'.O. lox 383 
Ardmoro. l'A 19003 

It•• Shipping Anywhere In The U.S. 

FOREIGN SH IPMENl:. ADOS 10 Pl!.H 

RESIDENTS OF PA ADD 61' SALES TA X 

PLEASE ALLOW 3 -6 WEHS DELIV f RY 

"•nonal Chech Allow 3 Week• fJClra . . . . . . . . . . . . . . . . . 
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Sell Home Computers 
From Home 

• No sales or technica l background 
needed 

• No inventory and little cash required 
• Full or part t ime / mult i-level sales 

Send $5.00 certified check/money 
order for opportunity kit to: 

The Bottom Line 
Suite 433 • P.O. Box 370548 

Decatur. GA. 30037-0548 

~{THE MOST COMPLETE LIST OF 

EDUCATIONAL COLOR COMPUTER' " 

PROGRAMS IN THE UNITED STATES 

A part la l llst -
• Add • Biology 
• Algebra • Weather Forecaster 
• Alphabet • Physics 
• Planetary Posi tions 
• Flash cards fo r German. French. 

Spanish, States ano Capi tals 

Prog rams tor - TRS 80 Color Computer. 
VIC 20, Atari 400. Tlme•-Sinclair 

Many more! From Kinderganen th rough graduate 
courses All cassettes 'SW each. Write for tree list. 

MOSES ENGINEERING COMPANY 
P 0 . Box 11038 • Ardmore Hwy. S1a11on 

Hunts11ille. Alabama 35805 
(205) 837·3356 

n:r:.:·;::·i .. i 
• .:.-...... I . • 

: ,WORD SEARCH: • • • • e A 11 EdllC1ltioMJ e 
• GanwFon4UA~s e • • e Please Send Mc The Following Jtcm4 

• Pos~a c Paid : • 
: Vic Word Sardi I caueru ca- -s21• 
• W<M"d Search 64 lcauettep.--SJI· 
e UFO Bettle 64 Jcauettep.-.-SJ4 
e Mdeor Stonn 64• 4 caueru p.-. -U19 
e Octopua Maze 64 Mix Or Maldl e 
• •Joyst ick Required c.- • 
.Encl~ pkuc find a CHECK. MONEY ORDER .• 
• VlSA 0 . OR MC NO. FOR s__ • 
e To CoV<r The C'ost ()( __ c asscne Games. e 
• C.O.D. Ordm Sl. .50 fatna . e 
• VISA MC NO. __ Exp. Date CO D • 
• S..T"' -- . .. 

n.c- • 
• .. W .... AirAH. ,.._: • 
• ......._. ..... llMI ltl -l72-NT! • . ................. . 

* ltii=REsJ lmoges created bit by bit 
(lOSp"eeds) * 16 "Lead" and 16 "Pod" Colors 

* Mops * Blueprints * Images (200x320 pixels) Stored to Disc 
(34 blocks) * Essential for Gome Background 
Development 

* Machine Coding (6510) 

'1995 Specify Disc 
or Tope 

FREE Catalog 
included! 

-~-~~~~~~~ 

Send check or M.O. to: 
DUNGENESS SOFTWARE 
323 lotzgesell Road 
Sequim, WA 98382 

ATTENTION 

TEXAS INSTRUMENTS 
Tl-99/4A 
OWNERS 

We have hundreds of 3rd party indepen­
dent software prog rams on cassette and 
disk ready to run on your Tl-99/4A. 
Games, business. and educational 
programming at discount prices as low 
as $8.95 ea. Plus all Tl hardware and 
software at incredibly low, low prices, 
including the new Tl-99/2 and CC-40 
computers. We also have dust covers, 
heavy duty joysticks with Tl adapters, 
and many more accessories. Call or 
write now for a FREE listing. We ship 
your order U.P .S. the same or next 
business day to insure fast service. Visa 
and MasterCard accepted (NO service 
charges) or C.O.D. is okay. 

THE.MUSIC WORKSHOP 
59 E. Tioga St. 

Tunkhannock, PA 18657 
CALL 1 -717-836-4522 



VIC-20? 
Stock Portfolio? 

Do you know todays valur of your portfo lio? 
Do you know clie profit or loss on your portfolio? 

Get it together with: 
''P r 1· M '' orho 10 anager 
Requires 16K RAM Expansion 
Program on C asse tte T ape: $29. 95 

on I % ollu 
Srock ~ Sh.arcs Shue Change Change 
lBM 200 91'1• 18.S J,616.75 
GM 100 9S V. ?9.l 2,801.08 

SEND CHECK OR MONEY ORDER TO: 

BASIC BYTE, INC. 
P.O . BOX 924, OUTHFIELD. Ml 48037--0924 

Phone Orders: 1-800-835-2246 Ext. 237 
Kansas Residents: 1-800-362-2421 Ext. 237 

VII /I AND MASTERCARD ACC EPTED 
M1ch1g;rn Residenu ;iidd 41)f Sales T ax. 

- DEALER INQUIRIES INVITED -

COMMODORE64~ 
SHOOTXNO GALLERY 

lOOX MACHIN! COD! 
DBALRR. DISCOUNTS 

AVAILABLE 
.EMERALD SOFTWARE 
122 BANGOR STREET 

LINDENHURST, NY 11757 

(516)226-5849 

ViC·20ROMS 
at cassette prices! 

thru 
July 5 

Orders ••d lnlo.; 

(617) 369-1992 
Phone: 10·6 EST Mon. thru1i•I. 

45Watden St., Box AA, Concord , MA 01742 

REFILL YO UR OWN 
PR I t--~TER RIBBON 

CARTRIDGES 
$$ save$$ save$$ save$$ save $$ savPU 

NEC 8023A Refi 11 s 3 for $ 8. 95 
NEC SPl~ITER 3 for 9. 7S 
CCHIOOORE PET 8023P 3 for 8. 95 
Ef'S(tl troO 180 3 for 9. 95 
EPSCM HX!OO 3 for 12.95 
CENTR™ICS 704 3 for IS.SO 
DIABlO HYTYPE I 3 for 8.49 
DIABLO HYTYP£ I I (sp ' fy 114,5116) 319.45 
DIABLO !¥\TRIX Refi 11 s 3 for 8. 9s 
RADIO S!W;K ~lsmt:EL II ' 3 for 8.95 
RADIO .Sfi'.ICK LP 111 ,V 3 for 9. 95 
~ 9500 3 for 12.95 
QltE 3 for 8.95 

ALL REF 1 LLS ARE El.ACK NYL~ 
ESD p.o.bo >: 952 
clevela..nd • oh 44120 
NO Shpg Chgs 3 or tlOl'e. See our ads A~Y 
C(tf\ffE! for ccnplete ribbons. AsK for YOO! 
PRINTER/UTHER COLORS! <OO Incl. sl s txl 

~Prpo~~ 
ooo PRO @ BOWL 0 o 

~- FROM ... DATA PLUS 
-PROVIDES ACCURATE RECORO KEEPING 

& HANOICAPPING FOR BOWLING LEAGUES I 
IUOU IR U 1 ... 1 DISC ORIV [ & 1'1'1 "1'Efl 

0000000000000000000000000 

VISA 0 MA.STER CHARGE '-$199.95 & c.oD:• ACCEPTED 

• • • AVA IL ABLE FROM A·I SERVICES • • • 

15 DAY FREE HOME TRIA L ON ALL MERCHANDISE 
oooooooooooooooooaoooo 
~cf RE E c OMMOOORE64CATALO<lWITHOROER 1 ~ OR SEND Sl.00 TO 8£ REFUNDED WITH FIRST ORDER 

A·I COMPUTER SERVICES (509) 783-4980 
7103 W. CLEARWATER · H· 227 or 
KENNEWICK, WA 99336 (609) 78J..5966 

0 OEA.l!R INQUIRIES WHCOM! 0 

COMMODORE 64 VIC 20 

PROTECTION 
+ 

PRIDE 
Pro1ec1 your invcs1mcnt while enhancing your 

Vic-20 or Commodore 64 wi1h our ha ndcraf1ed 
acrylic covers. This is not a th in vi nyl or clo1 h 
cover but a full I / 8 inch thick acrylic with 
chemically bonded seams . All handmade and 
guaranteed no1 10 break or we will repair al no 
charge for one year. Beau tifully enhances 1he 
looks of your system while providing pro1ect ion 
from dust, spills , unau1horized li ngers, ashes , 
and 01her mishaps. 

CBM 64NIC20 CLEAR COVER $17.95 

Send ched< or money order to: 
T. G.'s Computer Covers 

clo Dennis Graham 
P. 0. Box 150 

Maryville, TN 37801 
Please add $1.75 for shipping/handling. 

Conwodon 64 ml 1'£ 211 
Praiocts of Commodon &aims MldWm. Inc. 

COMPUTER 
ACCESSORIES 

• Peffectdala Floppy Disk Dl1ve Cleaning System Fa 
5.25"' 0< a· d isk ditves. Soeclfv size. $22.75. 

• Organil.e your diskettes wtth an lnna'olOfMI Concepts 
Flip "n" Ale. Holds up to SO Diskettes In a handsome 
smoke caloled transparent plastlc case. CoM tor 
5.25" dllb. $U.75. COM for I" dllb. $29.71. 

• WHAl'S YOUR FAVORITE NUMBER? 
New for spring. Top quollty shirts wtth "64"' 0< ··20" 
printed in large numerals on both front and bock. 
Specify color and size and number choice. Red 0< 
blue. S.M-L-XL $7.50 -IL 

• ORDERING INFORMATION 
Telephone and mall 0<ders accepted. Phone 
(301) 994-1122. 

•SHIPPING 
Add S1 .SOtaai10<dersfO<shlpplng. We pay balance for 
UPS S91Vice on·a ii O<din Add $2.00 for COO. MatYtand 
residents please add S'L state sales tax. 

• WRITE OR CALL FOR ffiEE COMPUTER CATALOG: 
SURGE PROTECTORS. DUST COVERS. BOOKS. DISK 
MAINTENANCE. BlANK MEDIA ANO MJCH MORE. ----
- --- -~-

Mercurt Micro 
Dept. c 
Cherry Fleld Road 
Drayden, MD. 20630 

VlC-20 
Dealers call 212-499-5400 direct for pricing. 

NEW ITEMS! 
HARDWARE 
UPA-20 Standard Cenlronics Cable ..... S19.95 

·Driver Listing Included! 
UCA-20 Universal Cassette Cable ... . ... S19.95 

Use any cassette machine! 
16K RAM/ROM Board Jumpered for any SK block 
Socketed Board with support chips .... $24.95 
Populated with SK . ... .•.......•.••.. $49.95 
Populated with 16K . .. .. ...... .. . • .. . S79.95 
2716 EPROMs for RAM/ROM Board ... (<1 57.50 
3 Slot Memory Port Expander •........ S19.95 

SOFTWARE 
WORDWIZ for the Unexpanded VIC-20 ... $14.95 

A nice small Word Processor 
Mailing List requires SK minimum .... . .. 514.95 

Sorts, selects, and prints labels 
2 FREE DISASSEMBLERS 

when you send Sl for our CATALOG. 

~woRLD ELECTRONICS"""""""' 
177 27th Street 

Brooklyn, N.Y. 11232 
A Division of Wortd International Trading Corp. 

LARGEST SELECTION OF 
COMPUTER BOOKS 

ON THE EAST COAST 
Books shipped within 24 hours 

Tol l-free order li ne 
Retail discounts + terms 

Individual orders accepted 
(prepayment required) 

We stock the latest books from : 
Add ison-Wesley 
Alfred Dilithium 

Arcsoft W .H. Freeman 
Ballinger Harper & Row 

Birkhauser Hayden 
Brady McGraw-Hill 

W illiam C. Brown O sborne 
CBI Que 

Chilton Howard W. Sams 
Compusoft Sybex 
Compute! TAB 

Creative Computing W eber 
Design En terprise John W iley 

Call or write for our complete catalog 
THE BOOK CARRIER 

9121 Industrial Court• Gaithersburg, MD 20877 
301/258-1177 800/638-4108 
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A FLIGHT SIMULATOR GAME FOR THE 
COMMODORE VIC-20* COMPUTER. 
CASSETTE OR DISK. REQUIRES BK 
EXPANSION. $1800 

JOYSTICK OPTION 
~ .. ~.·. 709 WILSHIRE DRIVE 
• • MT. PROSPECT, IL 60056 
aarlWARI 31!2/394-5165 
"REGISTERED 11W)EW\AI( Of CClMMCX>ORE BUSJ...eiS MACHINES 

VIC-COMMODORE-
HOBBYIST 

VIC 20 4 slot expander board $44* 

COMMODORE 64 7 slot expander 
board $69* 

VIC 20 24 rtatic RAM with slots 
for up to BK EPROM $159* 

COMMODORE 64 EPROM card slots 
for up to 4 2732 EPROMs $59* 

VIC 20/COMMODORE 64 300 
baud modem with terminal emula­
tor software $89* 

8085 based CRT electronics $249* 

*plus shipping and handling 
Washington residents add sales tax 

To order : phone toll free 
1-800-858-8020 

BAZ Electronics 
P.O. Box 48~ Federal Way, WA 98003 !El· (206) 874-3029 lffil. 
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1~- Ji NEC® I 
3500 

Multistrike 
Replacement 

Cartridge Ribbon* 
The NEC 3500 Multistrike Replacement 
Ribbon. manufactured by Aspen Ribbons, 
Inc .. is now available for delivery. 

Prices range from $7.50 each to $3.75 
each depending on the quantity ordered. 
Colors are available, by special request, 
for an additional S.50 per ribbon-choose 
from red, green. blue, brown, or purple. 

Call or write for YOUR FREE. NEW 1983 
CATALOGUE. 
·Aspen Ribbons, Inc. is nol alfi llaled with NEC 
(Nippon Electric Company) 

Aspen Ribbons, Inc. 1700 N. 55th Street 
Boulder. CO 80301 ·2796 (303)444-4054 

End User Orders: 800-525-0646 
Wholesale Orders: 800-525-9966 Telex 45-0055 

EUCHRE FANS!!! 
YOU'RE GONNA L\/VE OUR 

FIRST OFFERING 

" EUCHRE FOR FOUR" 
(For You Alone) 

* * * * * * 
EXCELLENT 4-HAND EUCHRE FOR 

YOU AND YOUR COMPUTER 

*** *** 
AVAILABLE ON DISKETTE 

OR CASSETTE FOR 
COMMODORE 64" OR EXPANDED 

VIC-20" (NEED 24K EXP.) 
(PLEASE SPECIFY WHICH) 

VISA $29.95 MC 
(NY State Residents add 7% Sales Tax) 

HUTCHCRAFT ASSOCIATES 
1132 Dryden Road llhaca, NY 14850 

607 347-4782 
DEALER INQUIRIES WELCOME 

"TRADEMARKS OF COMMODORE BUSINESS MACHINES 

INTRODUCING "BUDGET AIDE" 
FOR COMMODORE 64 

Fam ily budget assistance in money 
management, m enu driven, chart of 
accounts, user define categories, integ­
rated checkbook with reconciliation, 
color graph anaylisis o f budget managec 
ment and more. $69.95 
Al so: 
• Checkbook Accounting $24.95 

(an unl imited check book) 
• Home Inventory S29.95 

list all items includ ing 
insurance needs 

• Small Business Inventory S35 .95 
• Utility Tracker & Forecaster S29.95 

(send check or money order and S 1.50 for han dling) 

To: MicroTechniques 
P.O . Box 192 

Chesterfield, MO 63017 

V X C-20 NO t10RE V X C-20 
vxc-20 CHECK vxc-20 
v x c-20 WRITING v r C-20 

BILL WRITER/SUMMARY was designed 
for home accounts on the VIC-20 
COMPUTER. Four<4l opt i ons are 
provided ranging from viewing 
monthly account data/checks on 
the screen to printing monthly 
account data/checks. NO SPECIAL 
CHECKS ARE NEEDED if your printer 
can take double 18 pound paper. 
Accounts paid data can be written 
to tape for use with BILL SUMMARY 
to provide yearly summar i es of 
accounts for tax purposes. Tape 
drive, extra 16K memory and 80 
column printer requ ired. To 
order, mail check you will use in 
printer to l..lHL. RESEARCH 
ASSOCIATES,It«:., 7926 Berner St., 
Long Beach, CA 90808 for S49.95 
plus S3.00 shipping. 

AT ARI OWNERS REJOICE 

Quality software at affordable prices 
Want to learn more than hand-eye 

coordination? 
Try our educational-games. 

Have fun and learn too. 
Ages 8 to adult 

CRYPTOGRAMS, KNOW YOUR STATE, 
STAR GAZER, PRESIDENTS, LOAN AM, 
FLAGS AND FACTS OF THE AMERICAS, 

FLAGS AND FACTS OF EUROPE 

MAIL ORDER DISCOUNT - $14.95 each 
(cassette or diskette) 

DACUS SOFTWARE 
19900 SW 92nd Ave 

Miami, Fl 33157 
(305) 251-0392 

free catalog of 

Software 
and 

Books 

for your 
PET, VIC 

and 
Commodore 64 

TIS, Inc. 
Box 921 Dept. C 
Los Alamos, NM 87544 



VIC-20 AND C64 USERS!!! 

INTERFACE ANY MODEM TO 
YOUR COMPUTER 

• Plugs into the User 1/0 socket. No soldertng needed. 
• Includes 3 foot connector cable at no extra cherge. 
• Compatible with Mlcroconnection, Smartmodem, CAT, etc. 
• AUows use of your modem's autodial/auto.answer features. 
• No batteries or addillonal part required. Just plug ii In. 
• INCLUDES FREEJn BASIC AUTODIAL TERMINAL 

PROGRAM. FREEll 
• Easy to use. Immediate shipping. Satisfaction guaranteed_ 
• $21.95 post paid. Add $1.75 extra for international postage. 

• CHARGEORCODORDERS CAU. TOLL FREEFOR 
FASTEST SHIPPING. 

1·800·227·3800 TOLL FREE 
1·800-792-0990 IN CALIFORNIA 
ASK FOR OPERATOR 225 

For check order.; or additional information, call or write: 

BYTESIZE MICRO TECHNOLOGY 
POBOX21123 · DEPTE-SEATTLE, WA98111 

(206) 236-BYTE 

DEALERS INQUIRIES REQUESTED 

CONVERT-A-DISK 
KIT 

SINGLE SIDED disk drive users. 
Increase y our disk storage by 

100% 
CONVERT· A-DISK will work 
with any 5 1/4 in. single sided 
disk drive no matter what 
type of computer y ou are n ow 
using. Why pay HUNDREDS OF 
DOLLARS to increase your disk 
storage?? CONVERT-A-DISK 
will allow you to convert all 
your existing disks to give you 
a 100% increased disk storage 
capacity. 

SEND $20 CHECK 
or MONEY ORDER TO: 

CONVERT-A-DISK 
P.O. BOX 15277 
PORTLAND, OREGON 97214 

C64 FORTH 
for the 

Commodore 6 4 
Fig.-Forth implement:arion including: 
• Full feature screen editor and assembler 
• Forth 79 Standard Commands with 

exrensions· 

• High resolut ion, 16 color character and 
sprite s:raphics 

• Full 1/ 0 allowing IEEE cartridge and Basic 
data file compability 

• Three vo ice rone and music synthesi.?er 

• Detailed manual with examples and 
BASIC-FORTH conversions 

• Trace fl·:nure for Debugging 
$99.95 • Disk Version 

(Works with 1540 or I 541 Disk) 
or Casserre Version 

(Commodore 64 is a trademark o( Commodore) 

PERFORMANCE 
MICRO PRODU CTS 

770 Dedham Srr«:! , S-2 
Canton, MA 0202 I 

(6I7) 828-I209 

SOFTWARE SUPER SAVINGS 

Apple-Atari-IBM 
Y I S I C A L.C - • - • •• 

W CIR() t-tANDL R • I 

I OT HANDLIE"~ - I 

1-t n Mt A r.OU N T •• • 

1 n.JC ADVANl """O • • 

t t i I I M l'\ I I ••• • • 

OC: M O N A l - T ACh ."...! 

t • ! A S l" t::R TV~E • • • • 

P JNOl'\ L..L- C::CJN O "l. I 

Troy. 1111 48099 The Computar EMpr•11 
+i·H++100.w (313) 528-1554 

.._,., C"-toe /Yt.a /CttK-b /Mofle~ Gt-Mn / COD"• Aceept .O 

Add 1 2.00 •Npp(ng USA. Mlc~lo•n , .. ,d.,.11 edd 4% ...... I•• 

VIC-20 AND C64 USERS!!! 
USE ANY CASSETIC: RECORDER WITH THE 

VIK-DUBBER CASSETTE INTERFACE 

• Augs Into the cassette outlet o n back of computer. 
• Allows you to connect any standard cassette recorder. 
• Circullf\I lllters and shapes data for opt imum loading. 
• Indicator light lets you easUy set the volume correctly. 
• Hear da"' co ming In thru the VIK-Dubber. Easy Queing. 
• Connect two caeee.tte recorder for perfect b•c.kup 

cop lee. 
• Easy to use. Immediate shipping.Satisfaction guaranteed. 
• $34.95 post paid. Add $2.50 for international postage. 

' CHARGE OR COD ORDER CALI. TOLL FREE FOR 
FASTEST SHIPPING. 

1·800-227·3800 TOLL FREE 
1·800-792-0990 IN CALIFORNIA 
ASK FOR OPERATOR 225 

For check orders or additional Information, call or write: 

BYTESIZE MICRO TECHNOLOGY 
PO BOX21123 · DEPTE-SEATTLE, WA98111 

(206) 236-BYTE 

DEALERS INQUIRIES REQUESTED 

Intelligent Software For 
All Commodore Computers 
Copycalc Is an affordable electronic spread­

sheel which turns your video screen Into a win· 
dew on a matrix of numbers. Cursor a round the 
matrix. enter numbers; the totals reflect the 
changes. Yoo can save the matrix to disk or tape, 
or print It or your printer. For $20 ($15 with another 
program). this program might jusllfy the cost of 
your computer. Requlroo6k RAM; smaller version 
available for a slandard VIC. 

Word Processor Plua·wos not designed to be 
an expensive toy; It was designed solely to facll· 
ltate correspondence, for a wide range of per· 
sona l and business uses. quickly and easily. with 
a minimum of training and frustration on the part 
oti ts user. and at the leas! possible cos!, both In 
hardware and software. The most thoroughly 
tesled, useable word processor ava ilable at 
anywhere near the price, S25; 10k RAM. printer 
req'd .; RS-232C version available for VIC and 64. 

Also ava ilable: Boleball Manager, a sports­
documentation program; and Inventory, a 
perpetuol lnventoty control program for a small 
retail business (various reports, multiple veodors); 
S30 each: 10k RAM req'd .. printer suggesled. 

Prlces Include documentation and shipping; 
Callf. residents add 6%. Please specify hardware 
configuration when ordering. Sorry. no games 
available. 
Wllllam Robbins, Box 3745, San Rafael, CA 94912 

TIMEX/SINCLAIR USERS!!! 
DON'T TOtERA TE BAD LOADS ANYMORE. 
USE A Z-DUBBER CASSETTE INTERFACE. 
• Compatible with the ZXBO, ZX81, and Timex 

1000 computers. 
• Connects between the Sinclair computer & 

cassette recorder. 
• Clrcultty filters and shapes the data for optimum 

loading. 
• Indicator light allows you to easily set volume 

correctly. 
• Attractive black case matches the ZX81 & Timex 

1000 case. 
• Connect two caH ette recorders for perfect 

backup cople.e. 
• Easy to use. Immediate shipping. Satisfaction 

guaranteed. 
• $31.95 post paid. Add $2.50 extra for 

International postage. 
• CHARGE OR COD ORDERS CALL TOLL 

FREE FOR FASTEST SHIPPING. 

1·800·227-3800 TOLL FREE 
1·800-792-0990 IN CALIFORNIA 
ASK FOR OPERATOR 225 

For check orders or 11ddltlonal Information, call or write: 
BYTESIZE MICRO TECHNOLOGY 

PO BOX21123·DEPTE · SEATTLE. WA 98111 
(206) 236-BYTE 

DEALERS INQUIRIES REQUESTED 

15 DAY FREE HOME TRAIL ON All MERCHANUISE 
VISA • MASTER CHARGE & C.0 .D. ORDERS ACCEPTED 

A · 1 COMPUTER SERVICES (5091783-4980 
7103 W. CLEARWATER. H-117 or 
KENNEWICK, WA 99336 (5091 783-9566 

• 0 £ALER INOUIRIU WELCOME It • 

APPLE I ATARI/ COMMODORE 
MEASURE & CONTROL 

TEMPERATURE 
DISPLAY GRAPHICS 

HARD COPY OUTPUT 
ALARMS & SETPOINTS 

DISK FILE DATA STORAGE 

1-256 Sensors 
Precise to 1/100 Degree 

Complete Software 
$129.00 Package 

American Data Cable, Inc. 
2864 Ray Lawyer Drive, # 205·352 

P.O. Box 2212 •Placerville, CA 95667 
(916) 622-3465 

June1983 ·COMPUTEI 2.99 



YOU'RE COi'#MNDER OF THE UL Tl­
.YATE WAR MAG11NE. A NUCLEARSUB­
MARINE. DISK OR CASSETIE. $2500 

~ ~ * 709 WILSHIRE DRIVE .u.11 MT. PROSPECT, IL 60056 

aarlWARI 312/394-5165 
' llEGISTEJ1£0 ~Of CClMY(X)()RE BUSINESS MACHNES 

VERBATIM 
DISKS 

" When only the best wlll doll/" 

OPTIMA SERIES (17 Year Warranty) 
8" SS. SD or DD, 26 SOFT SECTORS 
8" OS. OD. SOFT SECTORED UNINITIALIZED 
51 /4" SS. 00 SOFT SECTORED w/HUB RINGS 
5 1/4" OS. 00 SOFT SECTORED w/HUB RINGS 
DATALIFE (5 Year Warranty) 
8" SS. SO. 26 SOFT SECTORS 
8" SS. 00 SOFT SECTORS. UNINITIALIZED 
8" OS. SO. 8 SECTORS 
8" OS. OD. SOFT SECTORS 
5 1/4" SS. DO M0525-0I w/HUB RINGS 
5 t/4" OS. 00 MOSSD-01 w/HUB RINGS 

(PER 10) 
550.00 
SS0.00 
$47.00 
$60.00 

S31.00 
$34.00 
S40.00 
S40.00 
525.00 
S34.00 

Send SAS.E tor full list of all available diskettes. .. 
Send SA S.E. with your computer type for FREE 
software list .. 

S.O.C. & S. CO .• INC. 
BS-D7 'h Jamaica Ave., Woodhaven, N.Y. 11421 
ORDERING INSTRUCTIONS: Money Ord..-~ Bank Checks shill()ed 
same day. Personal Checks roost clear (15 days). Add $3.00 stip­
pln!J and llandling per order. 

•••••••••••••••• • • • 
SALT LAKE SOFTWARE • 

The Leader In Adult 

VIC-20'" 
• Entertai nment 
• Makes Avallable for the First Time 
+ "BRIDGE TUTOR'© 
+ for those who know the rules 
• and fundamentals but want to 

Improve their bidding skllls . 

• • • • • • • • •
• AMERICAN CONTRACT BRIDGE LEAGUE 

LIFE MASTER J. S. PAPPAS • + leads you through 120 carelully selected hands . + 
12 Sections to Improve all aspects ol 

• your Bridge game. + 
• Your 64K progra.m is available • 
+ Send: in two convenient formats. • 
+ $1 9. 95 plus $1.50 !or postage & handling fo r Cas· + 
• 

or settes on 21 K Vic (16K memory expander + 
required). 

• $29 .95 plus $t.50 lor postage & nandllng for single • 
disk: when ordering specify vie size 13K or + 21K (BK or 16K memory expander required). • + Send Check or Money Order to: + 
SALT LAKE SOFTWARE + • POST OFFICE BQX 5 

• MAGNA, UTAH 84044 • 
............... . . + 
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·NEW FOR YOUR VIC 20 

35K m RAM or EPROM 
ON ONE CARTRIDGE! 

(Plus IEEE 488) 
• Asscm & Tesled Board Wilh Sockels & Case. 

WilllOul IC's . 
• JK RAM Chip Se! (6) 2114"s 
• IEEE 4SS Chip Set. . 
• SK RAM (1) 6264 SK x B CMOS RAM 
• BK EPAOM (1) 2764 BK x B EPAOM 

~ ~ 

.2995 
12"" 

.59'0 
.CALL 

12"" 

P.O. Box 3883, Federal Way, Washington 98003 
Add S2.00 Postage/Washington Residents Add Sales Tax 

No COO"s Please Phone No. (206) 839·WAVE 

SOFTWARE SUPER SAVINGS 

VIC-20 
SVN °rM OUUND - - • 

V I C ("JRT ,_.. ••••• 

t"\OT l~CJn I T7 

CMOPL I 1 R 

n f':::R NT I NC •••• 

TCn'H " C'ilur.Ao - - - ,. 

VI IH7 f""l,_,AN t n . .• . 

H EOWA 1 ·rc 1~ - •• - • 

FirOl.<C>T t-"ON J C •• • 

TU ·r 1 L CU~APH I CO 

D I AO V DUCK ••• 

ROt-U ;H " t~f •••• T 

Cf'f t lfU•o C:,,_.LIM CH .. C. T 

I DC: W I NOIS'R •• • T 

S W AR M • • •••••• T 

VI C HT C .._ • ••• •• -,· 

• •. • ••• T 

0 I OT I C,C ••••• 

; ;:;,".:,' ::;.• The Computer hpreu 
MiijMfiiif.J.M 

MntH ChM .. / Vl .. /Ch.-cb / U-y Ou,.n / COO' • ,\.cuptM. 

Add $2.00 aNPIM"9 USA... W.lchla•n rHlditftll •did 4 % .. 1 .. tu. 

SOFTWARE 
COMMODORE 64 

The S tall: Polyphonic Music Editor &generator. 
Enter up to 93 measures of 3 part harmony on 
easy to use graphic display. Disk: $22.95 for64 , 
S17.95 for VIC. Tape: S19.95 tor 64, $14.95 for 
VIC. Add Sl .50 for Postage and Handling. 
Check or Visa, Master Card accepted. 

We have a large selection of software !or the 
64-Word Processors, Data Base, Mailing List. 
Accounling Package, Spread Sheet, Education· 
al Applicalions, Home and Personal Record 
Keeping, Programmers Aids, Game•. 

ASK FOR FREE CATALOG 
PROFESSIONAL MICRO SERVICE 

100 W. 22nd St. , P.0 .8. 7268 

Baltimore, Md. 21218 

301 -366-0010 
Dealer Inquiries invlled. 

Commodore 64 is a registered trademarl< ol 
Commodore Business Machines. 

• JZkRAM 
FOR 

ATARI 400/800 
• Gold·plated e dge 

connectors 
• Co111patablllty with 

Atari 4001800 
•No blur 

Dealer Inquiries Invited 

800-Z37-89J1 
In Fla.1 SU-577·2794 

'P Tech•D•t• Corpore t lon 
11111.... 3251 Tech Drive North 

Sc. Petersburg. FL 33702 

Wasting Money? We Have the World's Most 
Cost EHective Development System. 

• Includes Hexk1t 1 0 , a power1ul 1 OQ•., 
..;,: machine codo 0011or acbu9gc1 

1 a uhhly program !hat makes codm9 
·~ - tor B·tMt Moos a snap 

~- · ~~~':'d1~1~~~R°ov~C·l<> 
-or emuta1or 

Send !or 
Free Brochure 

VISA. ANO 
MASTERCARD 

ACCEPTED 

+ Pri ces 
Promqueen 64 

• Jumpe1 10 ta1ge1 ROM sockc1 
• 'Test programs in orcu11 
• But •IM EPAO~ progammer af'ld 

pcwer supply 
• Burns & runs EPAOMS tor tho 

Commodore VIC-20, 100 
• Comprehens111e manuals 
• Fits EXPANSION PORT 

PROMOUEEN CART.RIDGE 
ONLY S199 U.S. $269 CAN. 

U.S. Can . 

8K board w t Eprom 
t 6K board wl t Eprom 

$299.00 $399.00 
s 29.95 s 39.95 
s 39.95 s 49.95 

BK ROM board 
wl 1 Eprom·C64 S 39.95 S 49.95 

Distributed in u .s. by Arbutus Total Soft, Inc. 
4202 Meridian. Suite 214 
Bellingham . WA 98226 

Ph. 800·426·1253 . in Washington 206·733·0404 
D1stnbuted in Canada by 

!BC/Distribution Canada 
4047 Cambie St. , Vancouver . BC VSZ 2X9 

Ph. 604·879-7812 



Vic 20 
RESOURCE 

• NETWORK 
MANUAL 

A COMPLETE .DIRECTORY 
What To Get Where To Get It 

Included Are 
Hundreds of Descriptions, and 

Resources for 
VfC·20• Services & Products 

Hardware 
Expanders 
Clubs 

Peripherals 
Printers 

,.ubllcatlons 
Software 

ALL CROSS REFERENCED BY 
Catecory - K· Requirement - Supplier 

Send ss.so- Plus s1.2s 
~ Shlpptn, I. Handllnc P'!!!"I 
~Card t I. Expiration Date loliiiol 

VIC 208 11e . Tradamark el COMMOOORE 

SMALL 11 
BUSINESS ..II'-. 

PROGRAMS for ATARI~ 
GENERAL LEDGER SYSTEM 

A cooiplete syst011 "' one progr;m OeS1gned oy accountants 10 
handle any C()1lbmat10n ol 200 Bataice Shee . Income and E•pense 
accoun1s Menu ouven for easy en ry Mamlams and prmts to the 
screen or ormtei Casn 01S01Jrsemen1s. Casn Rece1P1S Journal En · 
tfles l11al Balaice lnc()1le Staiement and Balance Sheet Pu1 vaur 
compu1e1 10 \Wr1'. tor )(Ju ' 

4BK . DISKETIE ONLY, PRINTER OPTIONAL 
ONLY $69 .95 

MAIL ORDER INVENTORY 
Wtlh th is new sys1em ~u get resulls Oes1gneo br qu1c inquiry 
ano uooa1e You maintain current inven orv reoroer oom s. parl 
COSIS selling prce and sales mlormat1Qf1 You also produce picking 
lists 1rne·to·buy repans. sales and inven tory reports 

4BK, OISKETIE ONLY, PRINTER OPTIONAL 
ONLY $69.95 

BULK RATE MAILER 
Use this program lo mainta in }Uur ma1t1ng It sand ore r1 oy z1pcode 
aoo/de1ete/ 1nqu•ry by pan1a1 heds ol laSI name cnyor Z•PCXlde 

24K. OISKETIE ONLY, PRINTER 
ONLY $29.95 

YOU SAVE MONEY! GET ALL THREE ONLY $150 .00 

TRADEWINDS SOFTWARE 
no5 N Genessee L A CA 90046 12131656·2139 

, Mas1erCaro - Visa - Checks - C O o s 

70 
PROGRAMS 
FOR YOUR 

VIC-20 

ONLY 
COMPUTER 

$1800 INCLUDES 
SHIPPING 

ENT IRE SET ON ERROR FRE E 
CASSETTES 

INCLUDED ARE 
GAMES • UTILITIES• HOME 

FINANCE• EDUCATIONAL FROM 
K-8 •PROGRAMMERS AIDS 
MUS1C • GRAPHICS-MORE 

RATED No. 1 BY VIC-20 
OWNERS NATIONWIDE 

BEAT THE HIGH COST 
OF SOFTWARE! 

GUARANTEED 
SEND TO: 

MICRO-VIC-COMPUTERS 
P.O. BOX 587 
PITTSFIELD, MA 01202 

PERSONAL CHECKS OR M ONEY ORDERS OK 

Did you know that your 'VIC can oe used to 
control a 99¢ toy molor so effect ively that it 
tuns like a precision machine? Or that you can 
build an accurate digital thermometer using 
the VIC and four parts costing less than SS? 

These and other 18 lnlerfac lng proJecls 
selected lor usefulness, ease ol construction 
and low cost are delalled In the VIC·20 lnler· 
fac ing Blue Book, a veritab le go10 mine o f prac.· 
tical Information on how lo bu ild a variety of in­
terfaces for your computer. 

Projects include: Connec ting VIC to your 
slereo: Pickproof digital lock: Capacllance 
meler; Liquid level sensor; Telephone dialer; 
Voice ou tpul ; 8K/16K RAMIROM expansion; 
128K RAM expansion: 8-bil precision DIA; 8-bi l 
AID convert er; MX·SO Interf ace and more. 

Written by a college pro fessor in a lriendly 
and lnformative style, the Blue Book gives you 
theory of operation, schematics, program 
listings, parts lisl , construc t ion hints and 
sources of materi als tor each one of the 20 pro­
jec ts . 

II you want to get the mosl oul ol your VIC 
- this book is a must. Cost 1s .S14.95 11ess lhan 

75< per proiecl !), Price Includes pos1age . 

VIAC 
VIC INTERFACE lo ANY CASSETTE 
This adap1er w11I allow you to connect most any audio 
casselle recorder to lhe VIC-20 ', COM·64 •• PET" , 
CBM" or any Commodore Computers that interface with 
the Datasene·. Although !he VIAC is an allernative to 
the Oatasene. 11 can be a powerful enhancement to your 
system providing new capab1h 11es 
• Recoid verbal remarks duectly on program tape. save 
memory space and run under program control 
• Selectable Read Wnte Polaniy atlOws your cassene to 
be compatable with most any olher cassene 1nclud1ng 
the Datasette. 
• Allows playback of audio 1ape to !ape duplications 
made with anolher cassette. Much more! This is lhe 
original one as featured in lhe New Producls section ol 
COMPUTE! (Ocl. 82). Other adapters do not have the 
features and capabililies ol the VIAC. Now only $44.95. 
New! The VAAB: Video/Audio Adapter Box. This device 
in conjuncllon wilh the VIAC wi ll allow you to playback 
lhe audio ponions ol your Vic & 64 lapes direclly through 
the TV or monitor speaker and connect to Video Re­
corder inpul . Amaze your friends, add your own voice to 
your programs lhen play ii back through TV speaker. 
Complele instruclions included. 
VAAB is only S24.95. Kit: $15.95, Plans only: SS.95. 
Combo Special VIACNAAB: S64.95. 
Include S2.50 Shipping/order 
Check. Money order, COD( + 2.00), Visa/MC( +4%), 
Calif( + 6% tax) 

INTEGRATED CONTROLS (714)641-0181 
1240-L LOGAN AVE. Dealer lnqumes lnv1led 
COSTA MESA. CA 92626 'TM ol Commodore 

An extllnliYe energy cona.mplloo data pn:x:eaing pro­
gram to calculatl!r, <ilplay, ~le and printout data lor a 
deaignamd Lnit • . - !Mdnga (prior~. C-. 
(doily, inbwval, ....._, tctall, AllS"ll" Daily U-. Al8o 
coat prcjactiona for any •of ~ Mrlrmrn ~ reql.ired 
after initial program - MC+JK or CM) 

NEW · TENANT ALE: Ac1M s>d cX>.cl 18nant dola llleo. 
OCCl4>8f1CY and rate ap<eedtheei. (ltd. VIC or C-64) 

VIC-20 C-44 
Utility Ale •17.115 t17.115 Oleck/M.ONISAI 
Tenant Ale •16.115 •24.t& MC flt>C. exp. data) 
DI.:. Vonlon .... .. · +t3.00 U.S. FlSlda 
S & H (All ordon). . . H2.00 N.Y. add ulea tax 
Specify. Program/20 or 64~ or <iac 

Sinclair/Atsi Write 
TAPU 110 pk.) tt.115 • 614" Dlaca (5 pk.) •19.116 

FABTRONICS 
51 QUARRY ST .. BROCKPORT. N.Y. 14420 
VJC-20/C~ Reg. T.M. Commodore Business Mach., Inc. 

TAAY APPROX HT • 1r - JOY STICK NOT INCLUDED 

Only $9.95 each 
'for use on · Atari 400 /800. Vic-20 Compuier. Radio Shack . 
Texas Instruments. Sears Video Arcade & Alari VCS 

' Grea1e1 Accuracy 'Reduces Fatigue ·Just Snap In Place 
'Real Arcade Acllon 'Higher Scoring ' Rests on lap 

--•DEALER INQUIRIES INVITEOl-­
Scnd checl< or money ordet for $9.95 + S2.00 (Postage 
and Handling) · Total $1 1.95 each. 
TO: TREND·TEK CORP. I P.O. Box 1393. N. Miami Beach, FL 33160-1393 

PLEASE PAINT I Enclosed Is my check for S · I I Please send me Joy Sl ick Holders. I 
Name 

I Aoaress I 
I Cily State ____ Zip __ I 
• TRAV COLOR MAY VARY SORAV NO C OO ' !._. 

--------------
BEAT THE HIGH COST 

OF SOFTWARE 
Before you buy any more software, you 

owe i1 10 yourself 10 join S\?fTRADERS ·~ 

the faslesl growing worldwide trad ing 

network. Members swap software and 

info fo r all compulers. 
Annual membership includes: 

• Quanerly trading diredories 

• Mon1hly and flash upda1es 
• Personalized irader listings 

• Trader suppon systems 

• Plus much more 

Imagine having access to hundreds. eve n 

thousands o l programs. each costing no 
more than the price o f a s1amp or phone 

ca ll . Join now to beat 1he price increase 

and find out about the new member SS 
offer . S49.95 U.S. SSS .95 FOREIGN. SASE 

for info. 

S\/FTRAOERS'" INTERNATIONAL 
1610 Shomaker Dr. 

Murphysboro, IL 62966 

CASSETTE SOFTWARE 
FOR THE STANDARD VIC 

' MODULAR MUSIC ___ $20.00 
Easy compose & edit . 
Save to tape too! 

MICRO-SYNTH- ___ _ _ $15. 00 
Scale s, octaves.envelopes 

EL·CALC ________ $15 .00 
Simplify circuit deSi!iJn 

DEMO -V IC _______ $10.00 
A useful prog ra m for 
al I VIC owners 

(plus $1 .50 pos ta!ile&handling l 
N.Y. S. Residents add 7% Sales Tax 

Dealer Inquiries Invited. 

Send check or money order to : 

s~&~ 
6224 Transit Rd., Depew , N.Y. 14043 

* VIC - 20 is a reg . trademark of 
Commodore Business Machines Inc . 
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A Spooler that 
will Spoil You 
Addmaster Paper Tape Handler 
with Big New 7W' Reels 

Optional serial interfaces tor RS232C or TIY 
or parallel interface/ TTL. X-on/ X-off 
capability, bi-directional reading and slew. 
reads 150 CPS, rewinds 300 CPS. Stops on 
character, contains power supply and 
Addmaster Model 601 paper tape reader. 
Sensibly priced. Addmaster Corporation, 
416 Junlpero Serra Drive. San Gabriel. CA 
91776. (213) 285-1121 . 

2716 • 2732 • 2732A DEVICES 

COMPLETE SYSTEM 
READY TO READ, VERIFY or 
PROGRAMYOUREPROMS 

ONLY$79.95 

PLUGS DIRECTLY INTO VIC-20 
NO ADDITIONAL PARTS OR 

ACCESSORIES NEEDED 
SOFTWARE TAPE INCLUDED 

ADAPTER KIT AVAILABLE FOR OTHER 6502 
BASED COMPUTER SYSTEMS 

PLEASE INQUIRE• ADD $3.50 FOR SHIPPING 
MD RESIDENCE ADD 5% TAX 

VISA. MC 
ACCEPTED 

MWS ELECTRONICS 
P.O. BOX 418 

POCOMOKE, MD. 21851 301-632-0620 
VIC-20 IS A REGISTERED TRADEMARK OF COMMODORE 

COMMODORE 64(i\ 
OWNERS ONLY 

•SHARE•LEARN•ENJOY• 

• Monthly Newsletter 
• Public Domain Software 

• Reports of Recent 64 Articles 
• Local Chapter Meetings 

• Product Discounts • Service Advice 
•Bi-Monthly Magazine •Advice on Training 

• Annual Convention 
• Member Bulletin Board 

Send Name, address, 
phone no. and annual dues ($25) to: 

The Commodore 64 Users Group 
Suite 100, Corporate West 

4200 Commerce Court 
Lisle, Illinois 60532 

Or Call: 
(312) 369-6525 (Weekdays 

9:00am- 5:00pm- Central Time) 
"An Independent not-tor-profll organlutlon". 
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Attention Vic 20and 
Commodore 64 

Stop• COl1PUTIJS INTERRUPnJS 

Users I 

Syapt~• 1 . Oov-e .. r1:d user aan.aals 
2:.Frustrafed sear-chcs for facts 

A untq<19 phstlc h•l~ted k.,,i,o.MI 
overlay Mtth all 8as1c operating 
eomands, abbrevtatior'IS, and d•flntttans 
at your ftnveritps around the ke~. 
Order today for faster pr"'Otl'ran1h"111 . 

S 8.96 each plus t..00 posta•• and hand I Ins 
PA rnldents u:fd 6% sales tu< 
Spec1 fy Cheek_ or Monevorder _ 

H•----------.,.--
Address Apt __ 
City Shte __ Zlp __ 
Send To• Royal Q;)k Trad1nsr 

P . O. Box 143 
MoMtcn, PA 19540 

Dealer Inquiries Invited 
c-000 .... 6~ and c~ VIC zo • ..., 
Tl1 of Coemordore Business ~chtnes, Inc. 
Thia la •n lnd_,cj...,t prcxb:t. 

CENTRONICS 1 OlA 
• 5 x 7 dot matrix 
• 164 CP.S. 
• Centronics parallel 
•Adjustable tractor feed to 15" 

paper 
• Refurbished f, tested in our labs 
• Operators manual w/ purchase 
• Interface cables available 

Call for prices 
• Shipping weight 120 lbs. 
• $225.00 f.o.b. our warehouse 
Visa f, Master Card accepted 
(BUYERS SPECIAL - 101 A com­
plete & untested - "AS IS" $90.00) 

Selectronics 
1231 S. Napa St 
Phila., Pa. 19146 
215-468-4645 

VIC-20 
COMMODORE 64 

APPLE II 
THE RECIPE BOX 

Now you can easily stofe and recaH your favorite 
recipes on your CorMlodoro or Appte compute,. THE 
RECIPE BOX ts a comcilete '"""'1-drM>n di>I< system 
rhal comes with these addctiona! features: 
SEARCH BY INGREDtEHT - Only have a pound or 
hamburgor lf1 Ille lree.ze<? Lel THE RECIPE BOX 
show you al the recipes that you have on Me lhat use 
hamburg<>•. or any other ingredient you choOse. 
SEARCH BY CATEGORY - Code your recipes as ID 
brealdast, lunch. dinner, snacks, etc. 
SEARCH BY CATEGORY/INGREDIENT - Any 
c:omO;netion ol Ille above. 
AUTOMATIC llEASUREllENT - THE RECIPE 
BOX wifl automaticaly sea.Jo up or down tho amount 
ol ing•odionls you nood according 10 how many 
servings you want. 
SCREEH OR PRINTED OUTPUT - Ha"' p<Wlled 
CX>pies lO U$0 in the krtchen or give to trktnds. 

THE RECIPE BOX requtres one disk dnve and 'Ml 
run on a SK VIC-20. CommodofO 6.4 or Apple II + . 
Please specrty. Send check o• money order lor 
St9.95 10: 

Aries Marketing Co. 
P.O. Box 4196 
4200 Shannon Drive 
Baltimore, Md. 21205 
Md. residents add 5% sales tax 

•Clear Plastic$ 7 g 5 * 
DUST COVER ~~ug ~2,,~~~:ing 
Fits slandard keyboard and speech synlhesizer. 

Single Cassette Cables for Tl Computers 
CassetteCableC-2000 ......... . St3.9S 
RS 232 Flat Ribbon C-20t0 Sh .. . $24 .9S 
RS 232 Fial Y (Pnnters) C-2020 Sit. . $49.9S 
RS 232 Modem C-2030 Sh. . ...... . .$24 .9S 
RS 232 Flat Y (Printer- Modem) C-2040 Sit. .. $49 .9S 
Tl -PIO Flat Cen1ronics C-2050 Sit. . . . . . . .S34 .9S 
PIO Flat Centronics C·2060 Sh .$34 .9S 

Guaranleed 90 days against workmanship defects. 
Repairable at low cost. Inquire about cus1omized or 
hard-lo-llnd e<1bles. Add S2 shipping and handling. 

°Florida residen1s add S% sales tax. 
Oealer Inquiries lnvtted. 

MPUTERIJED 
•NC 

3S50 S. Washington Ave .. Oepl . A 
ntusville, FL 32780 • (30S) 268·4007 

.(-u--:> SHIRTS FROM CRP ~u"­
, TELL THE WORLD "' 

YOU SPEAK *BASIC*! 
# 1QUALITY100% COTION 

BASEBALL SHIRTS 
ONLY-$9.95 

PLUS S1 .50 POSTAGE & HANO LI NG 

CHOOSE FROM ONE OF THE FOLLOWING: 
• I SPEAK BASIC • 

' WANTA PLAY WITH MY VIC? • 
• BYTE MY APPLE ' 

• MY COMPUTER FULFILLS BASIC NEEDS • 
SEND CHECK OR MONEY ORDER TO: 

C.R.P. 
P.O. BOX 31026 
K. C. MO 64129 

NAME ____________ ~ 

ADDRESS __________ _ 
CITY ____________ _ 
ZIP _____________ _ 

II SHIRTS SIZE _____ _ 
ALLOW 3 WEEKS FOR DELIVERY. 

DEALERS: REDUCED PRICES OFFERED ON 
ORDERS OF 12 OR MORE. MANY OTHER 
PHRASES AVAILABLE. WRITE FOR MORE INFO 

VIC&64 
BE A COPY C.A.D. 

(CASSETTE AIDED DUPLICATOR) NOW YOU CAN 

MAKE BACKUP COPIES OF ALL THE COSTLY. 

NDN-SAVEABLE CASSETTE PROGRAMS YOU 

BOUGHT . 

OUR BACKUP V1 .0 UTILITY PROGRAM WILL 

LET YOU MAKE DUPLICATES THAT RUN. 

BACKUP V1 .0 WILL WORK WITH A STANDARD 
5K UNEXPAN DED VIC . MEMORY EXPANSION IS 
REQUIRED TO COPY PROGRAMS LONGER THAN 
3K BYTES. 

$24.95 
PLUS $2 .00 SHIPPING & HANDLING 

CENTER LINE MFG. INC. 
P .O . BOX 205 

MILFORD SQUARE, PA 18935 
(2, 5) 536-2135 

VISA. MASTERCARD, AND MONEY ORDERS 
PA. RESIDENTS ADD 6% SALES TAX. 

VIC IS A TRADEMARK OF COMMODORE 



RS-232-INTERFACE TESTER 
connecls In series wllh any RS-232 inlerlace. LED's clearly 
display s1a1us of 7 lunclions: l ransmn dala . receive dala . 
requesl to send . clear 10 send . dala sel ready, ca1rier delecl. 
data 1ermlnal ready. Requires no power; may be lefl in per­
manenlly. Salisfaction guaranleed . OROER NOW! OnlyS39 .95 
plus $1.75 for postage and handling , (IL res . add 5% sales 
lax) ; we accepl MC, Visa. FREE : illuslraled calalogof problem 
delecting equ1pmen1. Phone 815/539-5827. Make checks 
payable to: 

B&B electranics 
Box 475 C, MENDOTA, IL 61342 

PRINTER PROGRAMMING 
MANUALSf~ VIC-20 ~ 
Commodore 64 co1puters and 
EPSON 6RAFTRAX printers 1#CLUDIH6 
•LOW REIOLUTION 8CREENPRINT8 
•81DENAV8 PRINTIN9 •TA8ULATION 
•8AR, LINE, • 8ENIL08 8RAPH8 
•3-D 9RAPHIC8 av RAN •IT NAPPIN9 

Sup1r1xp1nd1r Hi-Res Scrttnprints !VICI 
Scrttn Bit "•pping Scretnprints !C-641 
B 0 N U S : SPEC I AL llDRD PROCESSOR 
llHICH ALLOllS "IXED TYPE STYLES AND 
CUSTOM CHARACTERS LIKE THIS: A=·1r'r2 

<Tht word proctssor w1s 1s1d 
to crt1t1 this 1dvtrtist1tnt) 

Send tl5.00 + t2.00 post1ge to: 
R. E. Huffman 
9607 Dogwood Lan• 
Munster, IN 46321 

Specify YIC-20 or C-64 version 

... f , , , , , , , ., , J.o... , .,,.~, """"n 1 
,,.. IA ,., .... If. llo A .. ¥ 

"'"" Jt tit" 
• • flt ~ • tit tit " R 
wwwwwwwww 
wwwwwwwww 
ww•wwww'w ..... ~ 

VIC-20· 
software 
REPEL 
is 100% 
machine 
language 
and costs 
only $10. 

• n o &r cn eo.1110 l s on your t. C- 20 ! REPi:L 
ha:J: r.ich- r (.>GoluLion gr aph i ca uuo d on t ho " l e. s er­
can non" ; f ou r nki ll levo l o ; keyboard ll.nd j oy i;; tick 
c Gt:.?llt. i b ili t _y ; 1ni:;truct1ons on cua t. o:i.U.!ng REPE!.. 
(you can adj uc t the &peed of your l aser, the opeed 
or t he al tenu , the nu=ber of '' l lvoo" ono geto wh en 
11 gam.o iD s t o rtcd and mu ch more ! ) ; ful l color a nd 
gr ea t so und cd!ecte ; and FREE POSTAGE ! Pr i co: 110 

AVGJD r enoci bl on o the r " onalle" g1u:iero , ho• over , in 

~~~ 1 ~c::~n~u~~o!0°i~ ~~ ;; ;:!~n~~~!0:i~c:Pf~4~,!~o 
~~~~e~~~a:~~io ( ~~:~ ' ~1~~1!!~;io~~o a!~~i~~.Y:~g 
divides each byto o r ocr oon memory into 4 parts , 
giving AV GID a rooolution o f 2024 dote ( f our times 
gr eo.t.e r l h<1 n oiciil11r guos) ; key board and joystick 
co.opatibilBy ; ond rnEE POSTAGE! Price : 11 0 . 00 

Send aoney order f or oa:e- day shipping. Per sonal 
checks t a.ke tw o extr o • eoke. We aloo edl 16 . 00 
g•.t1eo . Wr ite tor tru lnfor m•tioo . Sond " SASE 
for qu ick r epl,- . 

VIDEO SOFT 
26Hollls5t. 

Dept.A 
Prov., RI 02907 

U<t<t:<t:<t<t: Jy~ Software For 

ri!fJJ -~~ Commodore 64 
~~~ 

"' C:DMPELLO .......... S15. 95 

DATAFILE ........ .. 51 5.95 

FL X 13HT 64 ...... .. sJS.95 

13UNSL X N13ER .. • .•• s1 5 .95 

LOAN C:ALC ........ s 9 . 95 

SPACE CADET . ... s15.95 

SPELLATHON • . ... • 519.95 

SPR X TE BEN •••••• 'SJ5.95• 

-Pr ices •re for c::&5!H!tte, &dd $2 
for d i sk ver5 i on. 

-Check, l'tO, or COO for tot&l 
o rder plus t:2 shi pp i no. 

See your da•l •r or ord•r di r•ct 

FANTASY COMPUTERWARE ) · '~ 6ii.'l-.. 
80X01 ~ .. - I~ 

llOUX FALLI. ao. OAK. 67101 r;;.. .__..·· -..? .... . s 
Cb05l 3:35-7684 ~~ .,.,.,.,.,3' 

Personality 
Analyzer 

AnlilyH yoUl"99tf, your tPO.-, your dete, 
tlilati.,.., c:o-wottctn .nd friendl. 

~ !;fi .= v.=1~1~r;:~':h 
bl tun to bli wi1h . 

M9.ur• c:omprtibilitY, c:er.. potentiel, 
t.havtor tendenc*, .,.. ...... etc:. 

f-' Jj~~~RE 
.... INTERNATIONAL 

$24.95 

:n 11 F-1 La.A C:W1w 
0nannao(1 , Oho0 4U44 (513) 474-2188 

For Your Commodore 64 

FOR ATARI® 
Specialty Software 

ZIZA PRESENTS 
Educational Programs 

• CHRISTIAN SIGNS & SYMBOLS 
in colorful graphics. Latin & Greek crosses. 
Sign of the Fish, Chrismon, Monogram of 
Jesus. Many more. Music. Excellent for 
home study or Church . Tape 16K 14.95. Disk 
24K 15.95 

•THE STORY OF CREATION 
as it is in the Book of Genesis. Text in King 
James version . Learn original Hebrew words. 
High res graphics. Over forty frames! Creation 
of Man in animation . A learning experience . 
Disk only . 4BK 19.95 

Ziza Presents Inc. 
2257 Independence, Ann Arbor. Ml 48104 

(313) 973·0299 

Michigan residents add 4% tax 

Atari TM of Atari Inc. 

1983 

TAX PLANNE-R 

Want. to know the exa.ct tax: impact. of buying a 
home. selling stoek.. cont.ribu UD;! to an IRA. buying 
rent.al property, etc? The TAX PLANNER allows you 
to plan and updat.e your tax: posit.ion as you rec.,ive 
new lnforma~lon. Tile TAX PLANNER contains t.he 
1983 tax tables and changes. 

$39 
MICCA ENTERPRISES 

3611 M onument 
Round Rock. TX 78684 

INCLUDE MEMORY CAPACITY WHEN ORDERING 
Visa.IMC/Check/Mon ey Dreier 

Dealer Inqui.ries Welcome-TX Residents Add 5% 

• 

IF YOU BUY ONLY ONE 
__ V_ID_EO GAME THIS YEAR -

THIS IS IT!! 

You control o 
robotic warr io r 
who sloshes to 
the death o n the 
field of bottle. 

•100%~~~~~ 

• 100% ~~J~~E 

111 E. BEECH CRT. 
ALTOONA PA 16601 

LEARN ASSEMBLY 
LANGUAGE -VIC-20 
OR COMMODORE 64 

The 200 page book takes you through 
assembly language programming 
slep-by-slep using many examples. 
Software included is an assembler for 

an unexpanded VIC-20, and 
an EXTENDED assembler (in­
cluding MACROS) tor an e•­
panded VIC-20 or COMMO­
OORE-64. a lull MACHINE 
CODE MONITOR and a com­
plele BINARY-HEX tutorial 
and exerciser. 

MCNISA ACCEPTED 

Complete P1clllg1 
(Book and Soflware) .. ... .... . $29.95 plus SJ 00 oomoe 

~:~~1i1~1~~GV~~GE GUIOe.$5.95 Olus s1 00 oostao• -IHI~: 
P .0. Box 7211, G11nd Rapids, Ml 49510 

Telephone: (6161 241-5510 

June 1983 COMPllTE! 303 
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