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If you own an Apple Ik,
you'd have to add three more Apple Ik's,

an Extra Keypad,
30 Block Graphic Sets,

Color Sprites,
two more voices,
four instruments,

a Cartridge Port, a Joystick Port,
and a Commodore 64...
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to match the versatility, expandability
and higher intelligence of the

new Commodore128
(and it costs less too).

The new Commodore 128'" per

sonal computer is breakthrough

technology at a breakthrough

price. It outshines the Apple® lie

in performance capability per

formance quality and price. It is

expandable to 512K RAM. The lie

doesn't expand. Commodore 128

has a numeric keypad built into its

keyboard that makes crunching

numbers a lot easier. And graphic

and sound capabilities that far

exceed those of the Apple lie. Bui

the most important news is that

Commodore 128 jumps you-into a

new world of business, productivity

education and word processing

programs while still running over

3,000 programs designed for the

Commodore 64™ That's what we

call a higher intelligence.

COMMODORE 128? PERSONAL COMPUTER
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Tta; BetterLetter Box
Introducing EasyPlex" The new,

easy-to-use electronic mail system

from CompuServe.

finally! Electronic Mail that's so easy to

use you can start composing and sending

messages the first time you get online.

Designed for various experience levels,

EasyPlex has a menu mode with simple,

easy-to-foilow directions for beginners,

and it lets experienced users save time by

working in Hie prompt or command modes.

With EasyPlex, you can compose, edit, send,

file, and take advantage of sophisticated

options previously available only with more

expensive services.

CompuServe's EasyPlex lets friends and

relatives, associations and club members

communicate any time of the day or night.

And small business owners, real estate

professionals, insurance agents, lawyers,

writers, elc can communicate quickly and

simply—either interoffice or interstate

"Its Easy." "Just Plex it!"

Best of all, EasyPlex is available to all

CompuServe subscribers. And, along with

EasyPlex, you get hundreds of valuable and

entertaining computing options. Plus the

assurance of belonging to the largest, faslest

growing computer information service in

the world and tlie premier supplier of

business information to FORTUNE 500

companies.

StartcommunicatinglTobuya

CompuServe Subscription Kit see your

nearest computer dealer. To receive our

informative brochure or to order direct,

call or write:

CompuServe'
Information Services, PO. Box 20212

50O0 Arlington Cenlre Blvd. Columbus. Ohio 43220

800-848-8199
In Ohio, call 614-457-0B02

An HSR Block Company
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Many of you will be a bit disap

pointed with the quantity of

contents in this issue. In truth,

this is the smallest issue,

pagewise, in the history of

COMPUTE!'* GAZETTE. What does

it mean? Should we collectively

grow concerned? No! Shrinkage

continues in the personal com

puting marketplace. As if that

weren't enough of a problem,

August is traditionally the slow

est month for publication ad

vertising. These events have

combined to lead us to this 96-

page issue. As those of you

who've been with us for very

long are well aware, quantity

isn't everything. Within these 96

pages you'll find the best value,

the best quality of content avail

able in the Commodore-only

marketplace. Articles such as

"Crunch" and "Zounds!," col

umns such as "Machine Lan

guage for Beginners," and a

great deal more, contribute to

the continuing level of quality

we present in each monthly

issue.

As we proceed into the fall

issues, we'll regain pages in the

magazine and sectors on the

disk.

In spite of this, some of you

will be disappointed with the

size of the issue. We ask simply

that you view each issue as cu

mulative month after month,

providing you with an excellent

value. And we thank you for

your continued support and

endorsement.

Mr. Mansfield has sug

gested that I write about the in

dustry as a whole in this

column—or perhaps he meant

to suggest "hole," as in "black

hole." Seriously, we remain,

while subdued, confident. In

these editorial pages, some

many months ago we argued

against the notion that personal

computers would ever go the

way of the CB radio craze of the

seventies. From the present state

of the marketplace, one must

wonder whether or not we

missed the boat on this particu

lar call. We maintain that this is

not the case. The personal com

puter market is alive, and if not

particularly well, at least stead

fastly alive.

We hear continued rum

blings of a reawakening—if not

from the direction of Commo

dore and the Amiga, then per

haps Atari. More probably both,

plus Apple, IBM, and past or fu

ture players such as RCA or

Sony or others. Will the resur

gence come from a demand for

home-based entertainment clus

ters? Combination VCR-compact

disc programmable units? We

think this may become a part of

what the industry seems to be

seeking. Surely though, intelli

gent appliances won't be the so

lution. We think they'll be one

manifestation of our ability to

integrate machine-level intelli

gence with human access. That

is the key, in our opinion. Per

haps the solution will lie in a

Topsy-like creation that com

bines the robot hotel of Fred

D'Ignazio's fantasies with the

technical austerity of one of Mr.

Mansfield's machine language

treatises. The offspring, while

awesome to contemplate, will

be truly functional and will

have real-world utility, Will the

next generation of personal

computers please hurry forward?

The industry, we fear, badly

misses you.

Editor in Chief

COMPUTE'S Gazelle August I9B5
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You're in the cockpit oia dream machine —

a bad dream for the poor sap whose tail you're

waxing.You stick a silver bird up bis exhaust and wince

as he blossoms into fire. And then you rain down like pes

tilence upon the grunts in the tanks.

Skyfox. It's the fastest-selling EA

game in history. It has the most awesome,

high-speed animation you've ever seen on your

computer. It's played to rave reviews in every magazine,

And it's yours—at your retailer—or direct from EA at (800)

227-6703 with a 14-day satisfac-

■^""^^K 7* tion or money-back guarantee.

from. Electronic Arts-
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COMPUTE! Books Announces

COMPUTERS

Collection

with more than 70 never-

before-published articl

and programs for the

Commodore VIC-20.

Included In this giant collection are over 30

games, plus utilities, applications, tutorials,

and much more, most at which will run on an

unexpanded VIC. COMPUTEIS VIC-20 Collec

tion contains something lor every VIC-20 user.

Even II you use |ust a Iractlon ol the programs

Inside, this book will prove extremely valuable.

Typing In the programs Is made easy with "The

Automatic Proofreader," an error-checking

program that tells you right away It you've

made an error.

Edited, $12.95, ISBN 0-87455-007-6

There's also a disk available which includes all

the exciting, challenging programs (torn the

book ready to run on your VIC-20. COMPUTEI's

VIC-20 Collection Disk saves you typing time

and prevents many typing errors. It's (ast,

convenient, and Inexpensive. You can order

the Disk from COMPUTEI Books for only §12.95.

.coploi or COMPUTE!'* VIC-20 Collection. (007) alPlease tend me _

$12.95 Bach. '(Aaa S2 00 dw book in US ana lurface moil. $500 mi book aimoll to
ill CO no r 'lgiaoi )
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.copies Ol COMPUWM VIC-20 Collection DIM al

All orders must be prepaid,

D Payment enclosed (check or money order)

a Charge □ Vlia a MasiorCard D American Expret)

Account No. Exp. Date

Slgnoture

Nome

Addreu _

City . Slate.

AM paymanti mull i:'i In U.S. 'i.ndi drown on a U.S. bank.

Pi*o»» allow 4-6 wsski lot d«llv»ry.

COMPUTEI's

COLLECTION
A giant assortment of over 70

never-before-published articles and

programs lor the V1C-2Q. Action games
thinking games, utilities, graphics,

sound, and tutorials.

NC reildents add 4.5% lax

'Shipping charges

Total payment enclosed

.Zip
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GAZETTE FEEDBACK

Editors And Readers

Do you have a question or a problem? Have

you discovered something that could help

other Commodore users? Do you have a com

ment about something you've read in COM-

PUTEl's GAZETTE? We want to hear from you.

Write to Gazette Feedback, COMPUTED GA

ZETTE, P.O. Box 5406, Greensboro, NC 27403.

We regret that due to the volume of mail re

ceived, we cannot respond individually to

programming questions.

Automatic Proofreader

In most of your program listings, you put a colon

and a one-to-three digit number after each line.

What's the reason for this?

Paul Gremel

computed GAZETTE frequently (usually every other

month) publishes a program called "Automatic

Proofreader." When you type it in and run it, it

prints a number at the top of the screen every time

you press RETURN.

If you load and run the Proofreader before typ
ing a GAZETTE program, you can check the number

on the screen against the rem number after each

line of the program listing. If they don't match,

you've made a typing mistake. It's not completely

foolproof, however. The checksum comes from add

ing up the ASCII values of the characters you type

(every character has a corresponding ASCII value—

"A," for example, is character number 65), and if

you transpose two characters (PR1TN instead of

PRINT, for example), the number appears to be cor

rect even though the line is entered incorrectly. And

the Proofreader ignores spaces because Commodore

BASIC allows you to enter either PR1NTA (no

space) or PRINT A (with a space). Spaces inside

quotation marks can be important, though, so be

careful when typing lines containing "strings." And

if you accidentally forget a line, Proofreader can't

tell you that a line is missing.

When you're checking a program that doesn't

work, watch for spaces, missing lines, and trans

positions (especially if the program has a lot of

DATA statements containing numbers). To find

missing lines, look at the magazine listing first, then

check the screen, rather than looking at the screen

first. If you've forgotten to type a line, everything
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you see on the screen will be in the listing, but not

everything in the listing will be on the screen.

Preventing Disk Drive Heat

Buildup
Many of us worry about disk errors caused by

overheating of the drive. Even after just half an

hour, my 1541 becomes quite warm. An external

fan works well, but it should be turned on when

the disk drive is first turned on. If you wait until

the heat has already built up, much of the heat

will be blown toward the disk and the read/

write head, thus causing the problem you're try

ing to avoid by using a fan;

Joseph T. Malloy

Thanks for the tip. Some 7541s (and a few 64s as

well) suffer from heat buildup, especially in the

middle of summer. Muffin fans, available at

electronics stores, can help prevent overheating.

Running Part Of A Program
Is there a program or routine that will allow me

to run only a certain amount of lines? I know I

can type RUN 1140 and it will start at line 1140,

but I can't get the computer to run only a

segment.

Andy Harvey

Either RUN 1140 or GOTO 1140 will start up a

program at that line. The difference is that GOTO

preserves variables, while RUN erases them. You

can define variables before a GOTO—X= 5:N$=

"SAMPLE STRING":GOTO410. This technique

is useful when you're testing subroutines or sections

of a program.

To stop the program at a certain line, insert a

STOP or END. Or press the RUN/STOP key. You

can then examine variables by printing them. Type

CONT to make the program continue.

Double Meanings

"Disk Merge" in January appears to have an

error. Line 340 says QUIT = FC$ = "*" and from

what I've read about converting programs to the

64, you have to rewrite lines like A= B= C.

Richard D. Evans

Some versions of BASIC allow multiple assignments,

like A = B = 15, which would have to be translated
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you discovered something that could help 
other Commodore users? Do you have a com
ment about something you've read in COM
PUTEt's GAZETTE? We want to hear from you. 
Write to Gazette Feedback, COMPUTEt's GA
ZETTE, P.O. Box 5406, Greensboro, NC 27403. 
We regret that due to the volume of mail re
ceived, we cannot respond individually to 
programming questions. 
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Many of us worry about disk errors caused by 
overheating of the drive. Even after just half an 
hour, my 1541 becomes qUite warm. An external 
fan works well, but it should be turned on when 
the disk drive is first turned on. If you wait until 
the heat has already built up, much of the heat 
will be blown toward the disk and the read/ 
write head, thus causing the problem you're try
ing to avoid by using a fan : 

Joseph T. Malloy 
Thanks fo r the tip. Some 1541s (alld a few 64s as 
well) sllffer from li eat buildup, especially ill the 
middle of summer. Mllffin farls, available at 
electronics stores, call help preverlt overheatirlg. 

RunnIng Part Of A Program 
Is there a program or routine that will allow me 
to run only a certain amount of lines? I know I 
can type RUN 1140 and it will start at line 1140, 
but I can't get the computer to run only a 
segment. 

Andy Harvey 

Either RUN 1140 ar COTO 1140 will sta rt lip a 
program at th at IiI/e. Tire differellce is that coro 
preserves variables, while RUN erases them. You 
can define variables before a GOTO-X=5:N$= 
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of a program. 
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STOP or END. Or press tl" RUN ISTOP key. YOII 
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AMAZING
NOW! FULL SIZE, FULL FEATURE, LETTER QUALITY AT ONLY S353

If you have been searching for a letter

quality printer you have probably found
the flood of claims and counterclaims to

be a real roadblock in your search. Not

long ago we were in the same position.

We tried to determine which daisy wheel
printer had all (he features nur

customers wanted, yet would not set
them buck a immlli's salary. Recently

several manufacturers have introduced
machines thai bad features we were
seaching for. After a thorough assess^
merit, we eliminated one model after the

other for tack of one feature or another

until we only had one left.

THE RESULTS ARE IN

We found the printer which has all the

features anyone could want. The winner
is ihe Aprofek Daisy 1120. a real heavy-

duty workhorse printing at 20 characters

per second. The manufacturer is Olympic

Co. Ltd.. a highly respected Japanese firm.

FEATURES GALORE

This printer has it all. To start with, it

has a front panel fitch Selector button

with indicators which allows 10, 12, IS

characters per inch (CPi) or

Proportional Spacing. There is a Select

(Online) button (with indicator) and a

Line Feed button. You can also set Top-
of-Form or Form Feed with the touch of

the TOP button. Other front panel in

dicators include Power and Alarm.
To load a sheet of paper, simply place

it in the feed s!ot and pull the paper hail
lever. PRESTO! The paper feeds automati

cally to a I inch top margin and the car

riage aliens to the selected left margin.

In this* manner, each page can have iden

tical margins automatically. You can con

tinue to compute while the

Daisy 1120 is ^^*

printina The built in 2K buffer frees up

your computer while printing a page or

two allowing you to go to your next job.
To realiy put your printer to work, the

Cut Sheet Feeder option is great for

automatic printing of those long johs.

Also available is the adjustable Tractor
Feed option. Compare our option prices!

Bent of all the Daisy 112(1 is quiet: only

57 dH-A (compare with an average of
62-65 db-A for others).

COMPLETE COMPATIBILITY
The Daisy 1120 uses industry standard

Diablo® compatible printwheels. Scores
of typeface styles are available at most
computer or stationary stores. You can

pop in a 10, 12, 15 pitch or proportional

printwheel and use paper as wide as 14".
At 15 CPI you can print 165

columns—great for Spreadsheets.

The Daisy 1120 uses the Diablo
liytype II® standard ribbon cartridges.

A^ain universally available.
Not only is the hardware completely

compatible, the control codes recognized
by the Daby 1120 are Diablo 630™

compatible (industry standard). You cm

take advantage of all the tfrcat features
of word processing packages like

Wordstar* . pfs: Write" , Microsoft
Word" and most others which allow you
to automatically use superscripts,

subscripts, automatic underlining, bold

face (shadow printing] and doubles I rikc.

The printer has a set o!' rear switches
which allow the use of standard ASCII as

well as foreign character ptintwheels.

Page length can be set to 8, 11, 12, or
15", The Daisy 1120 can also be switch

ed to add automatic line feed if required.

§S

THE BEST PART

When shopping for a daisy wheel
printer wilh all these features (if you

could find one), you could expect to pay
S600 or $700 dollars. The options would

add much more. AW now! We have done
our homework. We can now offer this

printer for only S:i5li. Order yours today!

NO RISK OFFER

Try Hie Daisy 1120 for 2 weeks- If yd
are not satisfied for ANY reason we will

refund the full price—promptly. A full
1-year parts and lahor warranty is

included.

THE BOTTOM LINE

Aprolek Daisy 1 l3O((>rdmfl12()} S353

wtetandard Centronics parallel interface
and 2K duffer.

Options

Auto Cut Sheet Feeder (MHO) S188

Tractor Feed (#1112) 577

Accessories

8' Cable for IBM PC* and compatibles

(#1103) $26

Interface willi cable: »TI>99MA (#106) $66
■Apple ll ut Re i"ilM) S76

•All Commodore (except Pel) (*l!f)5> $44
•All Atari 1//U07) $66

Shipping is SI 1—UPS continental USA, liyou arc In
,1 hurry. OPS Blue « Air Kireel P«t Isfomd day

Mr) is S2S Laiuila. Alula. Mexico antl Hawaii are
JJO uirJ, Othui fonagn It P'/i (air) California
resident;. Mhl (>% lax, Pitoa arc tash prlcES—VlSA

,iiul ,i|,'f ,nKl JW tn total. We ship pnwipUl on
moiKfonfcw,cajhler'schi K inddunj eanli
Allow H-OwchariiDftm ch«Hi N-,f on1.. Pjy.

TO ORDER ONLY CALL TOLL FREE

(800) 962-5800 USA

(800) 962-3800 CALIF.

Or send payment to address below:

Technical Information & Customer

Service: (805' 9R7-2454 \U PSJ1

Dealer Inquiries Invited

nm APUCTF.K All rishu reiewed
llublo. IMyiw It. SftXwr™

■: MitrocraCnrp.tPFS-
,Jjrr t^uhiwhjnpl Cot.. Micirwft
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NOW! FULL SIZE, FULL FEATURE, LE'ITER QUALITY AT ONLY 5353 

If)'QU have been .searching for a leiter 
qU(lliIy printer you have probabl)' found 
the 1100d of d(lims and counterclaims 10 
be a real roadblock in your search, Not 
long ago .... 'e were in the same position, 
We tried to detennine wnich d(lisy wheel 
printer had all the features our 
customel'$ wanted. )'et W()uld not sct 
them back a month's salary. Recently 
sc\'cral manufacturel'$ howe ;nl roducl'tl 
machinC$ thai hat! features we lI'ere 
S(:aching (or. After a thorough a.sses.~
ment. we eliminnted onc model afitr the 
other for lack I'If I'I ne feature or anl'lther 
until we only had one lefL 
THE RESULTS ARE IN 

We found the printer which has all the 
features (lnyont! could want. The winner 
is the Aprotek Daisy 1120, 3 real hexl\'Y, 
dUlY workhorse printing at 20 charack n; 
per second. The manufacturer is Olympic 
Co, Ud .. a highly respected Japanese finn, 
FEATURES GAWRE 

This printer has it ail To .start with. it 
ha.s a front panel Pitch Selector button 
with indk.tors which allows 10, 12, 15 
characters per mch {CPU or 
Proportional Spacing. There is 21 Select 
(OnUne) button (with indicatol1 and II; 
Line Feed button_ You can also .set Top
oI-Fl'lnn or Form Feed with the touch of 
the TOF button. Othe< front oaneI ;". 
dicators include Power and Alarm. 

To load a sheet of paper, simply place 
it ;" the feed slot and puB the __ bail Iowr. PRESTOlThoo __ _ 

printing. The built in 2K buffer frees up 
)'Our computer whilt printinJl 3 page or 
t .... o allowing )'OU to 110 to }'Qur next job .. 

To really put your printer to work, the 
Cut Sheet Feeder I'Iptil'ln is gl'eaL (or 
automatic printing of thOse Ion~ jobs. 
Also ,"'ailable is the adjustable Tractor 
F'cl.-d option. Compare nur option prices! 
/3C$t ()f all the Dais)' 1120 Is quiet: onl)' 
57 dB-A (cornpare ..... ith an il l'e~ of 
62.6.'; dB-/\ for nthers). 
COMPLETE COM PATIBILITY 

The Daisy 1120 u.ses indusby standard 
Diablo"" compatible printwheels. Soores 
of typtface styles arc i\1'311able at most 
C(1Il1putl"f or .stalionill)' simes, Yi)\l ",10 
rim in a to, 12. 15 pitch or prof)j)rIlOflal 
prinlwh(.'(:1 and usc paper as ..... ide 45 14". 
At 15 CPt }'OU can print 165 
columns-great for sprellwhects. 

The Daisy 1120 uses the Diablo 
I!ytype li lt standard riboon cartri~. 
Again uni\·emJly a\-ailahle. 

Not only is the hardll-are compleldy 
compatible, the c(')ntl'Y)1 codes rccoltnilted 
hy the Dais}, 11 20 an: Ilinillo 630" 
compatible (im1u.~tr)' st;llId.vdl, '1'111.1 mn 
take ad\'allldJ{o: rhiU the areal feat\lrC$ 
of wqro proci:.\5! pack~t:s like 
W(jn1star~ , pf5: ri te'"' , Mtcrosl)ft 
Word~ and m(')$\ others which allow yO\l 
to automatically I.L'OC suPt,:I'SCripts. 
subscripts. 3\1tomaUc underlining. bold· 
face jshadclw printing) and t1oub1l.'!Itrike. 

The printer has a sel Il{ ~ar switches 
which allow the 1$ of ~andoud ,\SCU as 
well as forti"" character pnnl\\'heeb, 
Page length can be set Ii) 8, 11, 12. (lr 
15"_ The Daisy 1120 a n al$o be switch
ed to add automatic ~ne fw:l if required. 

ca1Iy to II; 1 inch top mataIn and the at
naee ~""" to the se/ecIed left 11lUlIin. 
In tbis'manner, eath past can have idcn
IIcaI ~ _ . y ... .,... .... 

IlnIIe to """~::wb:iI<::tIIe:"' ______ 4 D.", 1120 b 

THE BEST PART 
Woon shopping (or a daisy wheel 

printer with all these features liC you 
could find one), you could expect to pay 
S600 or 5700 dollars. The options would 
add much more. ,\'01 now! We ha~e. done 
our hom~'ork. We eM now offer Ihis 
printer (or ()Ill>' 53fi3. Order )"Oul'! todny! 
NO ruSK OPPER 

Try th\! Dais), J 120 (or 2 v,,"'Cks. If }'Ou 
are not $<.llisficd for ANY reason lO"C \\;11 
refund the full pricc-prompUy. A full 
l ·year l'I'ul$ and labor warmnt)' is 
included. 
TH E BOTTOM LINE 
A!)r()lck !laby 11 20 (Onl lfrK I120) S35~1 
wlstandanl (:"ntronies 11ar,,1Icl in(cnaL-C 
and 2K huffer. 
Option! 
,\ uID Cui Sheet Fet'()t:r (!ill 11) Sl88 
Tractor Fn:d (In 112) S77 
Ac:cessoriu 
8' Cahle (or IB~1 r'C· and cOffip.'ltibles 
(1I 110J) $26 
Intt.'ffact' with eab\e: - TI·9914A (jlI06) 566 
- Apple II ur lie t,t IJ 041 516 
- All Cmnmudoro kx,co.'Jlt Pet! (,fl i{)5) $44 
- All AtAri ( .... 1101) sr~ 
Shillllilllt b: SII-UPS wniffli'ntai USA, t/ lOU ~r.: In 
3 hurry, UI~ Uluo; Ilf "" ,>.lJCd PQJt I~.~ 
Oil! \! S2S ~ Ai.l:Ib. Mtmu and Hl"':UI )1\' 

SJ(I Wo. Vthrl /l1R'IJl!1 If SliO \.WI_ Cab(!~Iu.l 
f.,.;,knt.< iIIkl I" I.lI J'ri.:tI lU"t coUh pOCcs- \'1$A 
41Id "'."'lIdollll., ttl t<b/. " ~fIl;P prumfIli) un 
~ <>!\1m. .. .."hlfJa d .. ..-~.;pi ~ ".,<Is. 
,\h 1~.J.r,.~ "" . lw.:k~ So l' 0 J): a.. P~ •. 
""'!II,,. L'S doolLln on" 
TO ORnER ONLY CALL TOI.L FREE 
(800) 962·5800 USA 18-8 PST) 
(800) 962-3800 CALIF. 
Or send payment lO addres.$ btIow: 

Tec:hnkallnfl'lrmation & CUMomer 
Semct' 1805) 987·2454 lil-:) l'S1) 

Dei.k:r Inqulrit:s Invited 
l~i~~K AI"'~ .. __ 

llIIIlb. l""'* L 1:i»A<n" 
tlIr1o: ............... """"-,1'f!I. ...... _--
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to A^15:B^15 on a Commodore computer. Putting

a number into a variable (called assignment) is one

of the functions of the equals sign.

But "=" has a second meaning. The equals

sign in IF A = 15 THEN PRINT "FIFTEEN" causes

the computer to contpare the current value of A

against 15, and if A=15 is true then print some

thing. There is already a value in A, and the equals

sign is not assigning, but comparing. The computer

marks a true statement with —1; a false statement

with 0. In line 340 from Disk Merge, the first equals

sign assigns, the second compares. The variable

QUIT is given a value of 0 or — I depending on the

truth of FC$-"*".
Try typing the following lines to see the dif

ference between assignment and comparison:

A = 5:B = A = 5:C = A = 6

PRINT A,B,C

PRINT A = 5,A=6

One Key Disk Load

I own a Plus/4 and have found a way to load

programs from the directory. First, type this:

KEY 1, "DLOAD"+"£19 RIGHT}"+"

(3 SPACES)"+CHBS(13)+"{CLR)"

Next, list the directory by pressing f3, move the

cursor to the line where the program is, and

press fl. The program loads and the screen

clears.

Juan Sanchez

It certainly helps to have definable function keys.

This shortcut should help our readers who own a
Plus/4 or 16.

Throwing Out Garbage Strings
1 have a program that works fine most of the

time, but during some operations it stops in the

middle of a routine and takes a few seconds to

start again. I know the variables are stored at the

end of the program and was wondering if they

may be interfering with the program. Could I'put
the variables elsewhere?

N.L Jonker

A numeric variable takes up a certain amount of
memory, no matter what number you assign to it.

String variables, though, need different amounts of
memory according to how many characters they

hold. Type in the following program:

10 GETG$:IFG$=""THEN10

20 IFG$<>CHRS(13)THENPRINTGS; :A$=A$+GS rGO
TO10

30 PRINT:FOPJ=(PEEK(51)+256"PEEK(52))TO(P

EEK(55)+256*PEEK(56)-1)

40 PRINTCHRS(PEEK(J))•:NEXT

This is a short program, leaving a lot of room
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for variables. Run it and type ABC followed by RE

TURN. You should see ABCCABBAA. The first

three letters (ABC) are the current value of AS,

while the fourth (C) is the most recent value of G$.

Everything else is garbage—old values of A$ and

G$. (First GS held an "A," so AS held an "A." Next,

G$ was "B," and A$ equaled "AB.") Dynamic string

variables are stored at the end of available memory

with new strings added underneath. Try running

the program and typing "TUVWXYZ," to see how

much garbage is generated.

At some point in your program, the computer is

running out of memory for new strings, so it has to

get rid of the unused characters in a process called

"garbage collection." It searches through memory

for invalid strings and erases them. This may take a

minute or so, depending on how many string vari

ables you've defined. You can't avoid garbage

collection, although you can force it to happen by

defining a variable as FRE(0)—the amount of free

memory remaining. For more about this subject, see

"Debugging BASIC, Part 2" in February.

Another reason you may see pauses is related

to how variables are stored in memory. A BASIC

program is stored at the beginning of available

memory. It is followed by simple variables, then ar

ray variables. If you DIMension a very large array,

then define a simple (nonarray) variable, it takes

some time to move the whole array up a few bytes

in memory (about half a second for a 5000-element

array). The solution is to define all nonarray vari

ables at the beginning of your program.

Smooth Paper For The Okimate
We've found an alternate source of paper smooth

enough for the Okimate 10 printer. The only dis

advantage is that it comes in single sheets rather

than fanfold. It can be found at Sears, catalog

number 3A5470, $5.99 for 500 sheets.

Thomas Parady

Smooth paper gives the best results on the Okimate
and judging from the print quality of your letter,
you've discovered a good alternative to ordinary
bond paper. Thanks for the information.

Turning OH The Cursor Keys
Is there a way to disable the cursor keys? I'm

writing a program and don't want anyone mov

ing the cursor around in an INPUT statement.

Kyle Chow

There are several methods to prevent cursor move

ment during INPUT. The simplest is to POKE198,1:

POKE631,34 before each INPUT. The first POKE

tells the program one key has been pressed, the second

puts a quotation mark in the keyboard buffer. This

forces the computer into quote mode, and the cursor
keys will appear as reversed graphic characters.
You're not really disabling the cursor keys, just

to A =15:B=15 all a Commodore compllfer. Puttillg 
a /lumber ill fa a variable (called assigmllellt) is aile 
of tile fUllctiolls of the equals sign. 

But "=" has a secolld meanillg. Tile equals 
sign ill IF A= 15 THEN PRINT "FIFTEEN" causes 
tI!e computer to COl1fpare the CIIrrellt value of A 
agaillst 15, and if A=15 is true th ell prillt some
thing. There is already a value ill A, alld tile equals 
sign is 1I0t assigning, but comparing. The computer 
marks a true statement with -1; a false statt!mellt 
with O. III line 340 from Disk Merge, the firM equals 
sig '! assiglls, the secolld compares . The variable 
QUIT is giveH a value of 0 or - 1 depel!diug all the 
truth of FC$ = '''.''. 

Try typillg the fol/owing lines to see the dif-
ference befwee" assigllmellt and comparisoll: 

A - 5:8 - A- 5:C- A - 6 
PR INT A,B,C 
PRINT A - S,A - 6 

One Key Disk Load 
I own a Plus/4 and have found a way to load 
programs from the directory. First, type this: 

KEY 1, " DLOAD "+ " {19 RIGHT}"+" 
(3 SPACESj"+CHR$(13)+"{CLRj" 

Next, list the directory by pressing f3, move the 
cursor to the li ne where the program is, and 
press fl . The program loads and the screen 
clears. 

Juan Sanchez 
It certaillly helps to have definable f!ll!ctioll keys. 
This slzortwt should help our readers who OWl! a 
Plu s/4 or 16. 

Throwing Out Garbage Strings 
I have a program that works fine most o f the 
time, but during some operations it stops in the 
middle of a routine and takes a few seconds to 
start aga in . I know the variables are stored at the 
end of the program and was wondering if they 
may be inter fering with the program. Could I put 
the variables elsewhere? 

N.L Jonker 
A uumeric variable takes up a certaill amollllt of 
me~l/ ory, "? matter what II/Imber you assigN to it. 
Strlllg variables: though, lIeed differe1lt amoullts of 
memory accordlllg to !IOW ma/ly characters they 
hold. Type ill the followi/lg program: 

10 GETG$ : IFG$::::""THEN10 
20 IFG$<>CHR$(IJ)THENPRINTG$ ; : A$::::A$+G$ : GO 

T010 
30 PRINT:FO~J=(PEEK(51)+256*PEEK( 52 )TO (P 

EEK(55)+256*PEEK(56)-1) 
40 PRINTCHRS(PEEK(J))::NEXT 

TIl is is a short program, leaviNg a lot of 1'00111 
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for variables. Run it alld type ABC followed by RE
TURN. You slJOuld see ABCCABBAA. Ti,e first 
three letters (ABC) are the current value of AS, 
while the fourth (C) is the most reeCllt vahle of CS. 
Everythi"g else is garbage-old values of AS alld 
CS. (First GS held all "A," so AS held all <lA." Next, 
G$ was "B," alld AS equaled "AB. ") Dynamic string 
variables are stored at the el!d of available melllory 
with Ilew strillgs added 1l1Idemeatlt. Try rlll1llillg 
the program alld typing "TUVWXYZ," to see how 
much garbage is ge llerated. 

At sOllie poi"t ill your program, the compllter is 
rullllillg alit of memory for /lew strings, so it has to 
get rid of the ulIlIsed characters ill a process called 
"garbage col/ectioll ." It searches through memory 
for iI/valid strillgs alld erases them. This may take a 
minute or so, dependillg all how mmly string vari
ables you've defmed. You call't avoid garbage 
collection, allilough YOJ/ Call force it fa happen by 
definillg a variable as FRE(O)-tllc amozlllt of free 
memory remailli llg. For more about this subject, see 
"Debuggillg BASIC, Part 2" ill February. 

AllOtlier reason you lIIay see pauses is related 
to "OW variables are stored ill memory. A BASIC 
program is stored at the beginnillg of available 
memory. It is foll owed by simple variables, thell ar
ray variables. If you DIMellsloll a very large array, 
tllell defille a simple (llollarray) variable, it takes 
some time to move the whole array up a few bytes 
ill memory (about half a second for a SOOO-elemellt 
array). The solution is to defille all 1l0llarray vari
ables at the begillllillg of your program. 

Smooth Paper For The Okimate 
We've found an alternate source of paper smooth 
enough for the Okimate 10 printer. The on ly dis
advantage is that it comes in single sheets rather 
than fanfo ld. It can be found at Sears, catalog 
number 3AS4 70, $5.99 for 500 sheets. 

Thomas Parady 
Smooth paper gives the best results 011 the Okimate 
alld judging from the pril/t quality of youI' letter, 
you've discovered a good alternative to ordinary 
bOlld paper. Thanks for the information. 

Turning Off The Cursor Keys 
Is there a way to disable the cursor keys? I'm 
writing a program and don't want anyone mov
ing the cursor around in an INPUT statement. 

Kyle Chow 
There are several methods fa prevellt CIIrsor move
melJt durillg INPUT. The simplcst is to POKE198,1: 
POKE631,34 before eocil INPUT. Tile first POKE 
tells file program one key has been pressed, tile secolld 
PlitS a quotatiol! mark ill the keyboard buffer. This 
forces the computer i"to quote mode, alld the cursor 
keys will appear as reversed graphic characters. 
YOI/'re IIOt really disablillg the wrsor keys, just 



It's Absolutely

Shocking!!!
After all these years, CMS Software Systems is still the only

company providing professional quality accounting software for the
complete line of Commodore business computers.

Whether you own an 8032, 8096. SuperPET, B-128, C-64, or the new
C-128, we have a professionally written, fully integrated Accounting System
designed especially for you.

Introduced in 1979, the CMS Accounting System was the first
Accounting System available for Commodore computers. Not satisfied with
just being first, we have continued to update, expand, and improve until
today, the CMS Accounting System is widely recognized as one of the
finest Accounting Systems available for any computer.

Now Available for the Commodore C-128

CMS

General Ledger
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Billing

■ccounts Payable

"ob Costing

'ayrol!

$179.95
Complete Price

For more information see your

Commodore dealer or call

Cathy York at 214/289-0677.

CMS Software Systems, Inc. • 2204 Camp David • Mesquite, TX75149



preventing them from moving the cursor around the

screen.

Or you can give up INPUT and use GET instead.

After GETing a character, if it's not a cursor key, print

it on the screen and add it to the string. If the user

presses RETURN, a CHR$(13), then continue the pro

gram. You'd also have to check for the INST/DEl key.

This is a little more complicated, but effectively dis

ables the cursor keys.

Here's another method, a short machine language

program that completely disables the cursor keys, both

inside and outside of a program. Type it in, save it,

and then run it.

10 FORA=7l0TO7 5a:READB:POKER,B:NEXT:END

20 DATA 169,229,141,143,2,169

30 DATA 2,141,144,2,173,246

40 DATA 2,73,1,141,246,2

50 DATA 208,10,169,72,141,143

60 DATA 2,169,235,141,144,2

70 DATA 96,165,203,231,7,240

80 DATA 4,201,2,208,4,169

90 DATA 64,133,203,76,72,235,0

SYS710 turns off cursor keys if they're on, and

it turns them back on if they're disabled. The pro

gram inserts a machine language wedge into the

keyboard table vector at $028?. For more details

about this technique, see Mapping the Commo

dore 64 from COMPUTE! Books.

Flippy Update

We would like to clarify a comment regarding

potential read/write head damage (June '85) caused

by using both sides of a single-sided disk. Someone

who uses the second side of a single-sided disk risks

data loss because the flip side may not have passed

error-free testing. Some vendors do certify "flippies"

that have passed such testing. While there ma\/ be

some concern about potential damage induced by

debris trapped in the disk liner (and then released

when the reverse side is used), it appears that this

is not, in fact, a threat to the read/write head of the

disk drive.

A Hardware Fix For Jumpy TV

Screens
My 64 works fine with our RCA television, but

when hooked up to a Zenith the screen skips up

and down a quarter inch every second or two.

The Zenith works fine with a ViC, but can't be

used with a 64. Turning off the automatic fine

tuning has no effect. Is there a hardware or soft

ware fix available?

Joe Tomanic

jittery screens can often be fixed with a single

POKE on a VIC (POKE 36864,133). But there's no

simple fix for vibrating 64 screens.
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Several readers have written about this prob

lem. We called an authorized Zenith repair shop
and a repairman asked if the television was an older

model. Apparently, certain older TVs (not just Ze

niths) have jumpy screens when hooked up to a

computer. Zenith has sent technical bulletins about

how to solve the problem to their repair shops. A

jumper wire inside the TV must be cut, but it's not

a job for an amateur. Contact a local TV service

shop and have them take care of it.

Will It Fit On The Disk?
[ have disks almost completely full and like to fill

them up as much as possible.

Is there any way to figure out how many

blocks a program is from its listing? Also, I've

seen that many commercial games are exactly 66

blocks long. Any reason for this?

Afshin Livian

There's nothing really wrong with filling up disks, un

less a disk is physically or magnetically destroyed and

you have no backups of the programs or files. Also,

the disk save-with-repiace command has problems

handling nearly full disks.

Each disk sector holds 256 bytes. The first two

point to the next track and sector, leaving 254 for

your own use. If you knotv hoio many bytes your pro

gram takes up, you can divide by 254 to find the

number of disk blocks it will use.

FRE(O) returns the number of bytes not being

used for the program and its variables. You can clear

out the variables with the CLR command—type the

letters C-L-R, rather than pressing

SHIFT-CLR/HOME. The following line tells you how

much memory is not being used by the program:

CLR:PRINT FREW)

// you own a 64 and the result is negative, add

65536. Once you know the amount of free memory,

subtract it from the amount of BASIC memory. A'
Commodore 64, for example, when just turned on says

38911 BASIC BYTES FREE.

Let's say you have a Commodore 64 program in

memory and CLR:PRINT FRE(O)+65536 results in

37192. Subtract from 38911 to get 1719. That's how

many bytes your program uses. Divide that number by

254 and the result is between 6 and 7. Thus, your

program will use seven blocks.

Your second question is a puzzler: 16K is a nice

even number in machine language, exactly a quarter

of 64K, but calculating (16*W24)/254 returns 64 and a

fraction. A 16K program should use 65 blocks, not 66.

Moving Messages
I own a 64 and would like some information on

how to get a message to scroll across the screen.

I've seen this done in games I've bought.

Kurt Kunert

preventing them from movillg the cu rsor arolwd ti,e 
screen. 

Or you call give lip INPUT alld use GET instead. 
After GETing a character, if it's 1I0t a cursor key, print 
it all the screw alld add it to the string. If tire user 
presses RETURN, a CHRS(13), then cOlllimle tire pro
gram. You'd also have to check for the INST / DEL key. 
This is a little more complicated, but effectively dis
ables the cll rsor keys. 

Here's another method, a sllort mac/lille language 
program that completely disables the cursor keys, both 
inside alld outside of a program. Type it ill, save it, 
alld thell rllII it. 

10 FORA= 710T07 58 : READB : POKEA, B :NEXT : END 
20 DATA 169 ,22 9 , 141,143 , 2 ,16 9 
30 DATA 2 ,141,144 ,2,1 73,246 
40 DATA 2 ,73,1, 1 4 1 ,246 , 2 
50 DATA 20 8 , 10,169 , 72 , 141,143 
60 DATA 2 , 169 , 235 , 141 , 144,2 
70 DATA 96 ,165 ,2~3 , 201 , 7 , 240 
80 DATA 4,201 , 2 ,208 , 4,169 
90 DATA 64 ,133, 203 ,76, 72 , 235 , 0 

SYS710 turn s off cursor keys if they're all, alld 
it tllrns them back all if tll ey're disabled. The pro
gram illserts a machille lallguage wedge ill to tile 
kcyboard table vector at $028F. For more details 
about this technique, see Mapping the Commo
dore 64 fro m COMPUTE! Books. 

Fllppy Update 
We would like to clarify a COII/ 1IIel/t regardillg 
potelltial read/write head damage (jlllle '85) caused 
by usillg both sides of a single-sided disk. Someone 
who Ilses the second side of a sillgle-sided disk risks 
data loss because the flip side may llOt have passed 
error-free festillg. SO llie velldors do certify "flippie~1I 
that IllIve passed sllch tes ting. While there /IIay /Ie 
sOllie conccm about potelltial damage induced by 
debris trapped ill the disk liller (alld the" released 
when the reverse side is uscd), it appears that this 
is 1I0t, iI/ fact, a threat to the rcad/write head of the 
disk drivc. 

A Hardware Fix For Jumpy TV 
Screens 
My 64 works fine with our RCA telev ision, but 
when hooked up to a Zenith the screen skips up 
and down a quarter inch every second or t\vo. 
The Zenith works fine with a VIC, but can't be 
used with a 64. Turning off the automatic fine 
tuning has no effect. Is there a hardware or so ft 
ware fix available? 

Joe Tomanic 
Jittery scree liS call of tell be fixed with a single 
POKE all a VIC (POKE 36864,133). But there's 110 
simple fix for vibratillg 64 screellS. 
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Several readers havc writtw about 1I1is prob
lem. We called all autllOrized Zenith repair shop 
alld a repairman asked if the television was au oldcr 
model. Apparelltly, certaill older TVs (1I0t jllst Ze
lIiths) have jumpy screells whell hooked up to a 
computer. Zenith has sellt tec/lllicnl bullctills about 
how to so lve 1I1e problcm to their repair shops. A 
jumper wire iI/side the TV must bc CIIt, but it's 1I0t 
a job for all amatellr. Call tact a local TV service 
shop alld have them take care of it. 

Will It Fit On The Disk? 
I have disks almost completely full and like to fiJI 
them up as much as possible. 

Is there any way to figure out how many 
blocks a program is from its listing? Also, I've 
seen that many commercial games are exactly 66 
blocks long. Any reason for thi s? 

Afshin Livian 

There's 1I0thillg really wrollg with fil/illg lip disks, 1111-
less a disk is physically or magnetically destroyed and 
YOIl I,ave 110 backups of the programs or files. Also, 
the disk save·with .replace cOlI/malld lIas problems 
halldlillg lIearly filII disks. 

Each disk sector Ilolds 256 bytes. The first two 
poillt to tile lIext track mId sector, leavillg 254 for 
your OW II li se. If you blOW how mallY bytes YOllr pro
gram takes lip, YOIl call divide by 254 to filld the 
mllllbcr of disk blocks it will lise. 

FRE(O) refilms the /lumber of bytes not beillg 
used for tile program mId its variables. You Cflll clear 
alit the variables with the CLR command-type the 
letters C·L-R, rather thml pressillg 
SHIFf-CLR/HOME. The fOIlOlVillg lille tells YOII how 
IIlIICIt memory is II Ot being IIsed by the program: 

CLR:PRINT FRE(O) 

If you OW II a 64 alld the result is lIegative, add 
65536. Ollce you kllow the amolwt of free memory, 
sll btract it from the amOllll1 of BA SIC memory. A 
Commodore 64, for example, wlteH just film ed 011 says 
38911 BASIC BYTES FREE. 

Let's say YOIl have a Commodore 64 program ill 
memory and CLR:PRINT FRE(O)+65536 rcsults ill 
37'192. Subtract fro m 38911 to get 1719. That's how 
mallY bytes YOllr program II ses. Divide tllat IIll1l1ber by 
254 mid tlte result is between 6 alld 7. Thus, your 
program will li se sevell blocks. 

YOllr secolld questioll is a puzzler: 16K is a /lice 
evell IlllIIIber ill machille lal/guage, exactly a quarter 
of 64K, bllt calCIIlatillg (16·1024)/254 retums 64 alld a 
fractioll. A 16K program should li se 65 blocks, IIOt 66. 

Moving Messages 
I own a 64 and would like some information on 
how to get a message to scroll across the screen. 
I've seen thi s done in games I've bought. 

Kurt Kunert 
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Coarse scrolling, moving characters a character at a

time, mould be one answer. Position the cursor, print

a CHR$(20) to delete the character to the left of the

cursor, and you'll sec the rest of the line scroll to the

left. To move a line of characters to the right, print a

CHR$(148), the insert control character.

Moving characters a pixel at a lime, smooth

scrolling, is a little more difficult. You can use custom

characters or the smooth scrolling registers, but a

someivhat easier method would be to use sprites.

Sprites don't have to be limited to players or ob

jects in a game; you can just as easily define their

shapes to look like words or phrases. You can create

your own library of characters, or PEEK character

ROM for the shape of each letter.

Like A Telephone Call
What in the world is an interrupt?

Brian Weese

Its name provides a hint—an interrupt is like an

interruption. For example, if the telephone rings while

you're reading a book, you would save your place

with a bookmark and answer the phone. When the call

(interrupt) is finished, you return to the book.

In a 64, a timing chip pulses a million times a

second. The chip that runs the show, the 6510, listens

to the clock and follows ML instructions, which may

take two or more clock cycles to complete. This central

processor talks to memory chips, fetching instructions

for calcidations and moving numbers around in

memory.

There's another chip (the Complex Interface

Adapter #1, or CIA for short) that spends most of its

time doing nothing. When 1/60 second has gone by, it

sends an interrupt request (IRQ) to the 6510. The

main processing chip then marks its place in the pro

gram (with a sort of computer bookmark) and does

some important work like checking to see if a key has

been pressed and clicking the jiffy clock.

There's one more kind of interrupt, not a request,

but a demand. A nonmaskable interrupt (NMI) is

similar to a phone call that requires you to drop your

book and leave the house for an emergency. Pressing

RUN/STOP-RESTORE is an example. The computer
doesn't go back to the program, it drops everything,

stopping the program.

Using advanced techniques, you can insert your

own short ML programs (wedges) in the interrupt

routines. You can also trigger interntpts to happen

when sprites collide or when a light pen sees a blip

on the screen.

A Shortcut For Ending Disk
Chatter

"An End to Disk Drive Chatter" from "Gazette

Feedback" (December 1984) is one of the most

important tips you have printed. If used consis-
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tently, it solves the problem of the disk drive

banging when commercial software is loaded.

But it's inconvenient to enter the line every time

you load a program. Is there a simpler way to

make it run?

Charles C. Badeau

The line that stops disk chatter is fairly short; all it

does is write a 133 to memory location 106 inside the

disk drive. But, yes, there is a shortcut:

10 OPEN1,8,2,"fi.C,U,W"

20 FORJ=1TO9

30 READK:PRINT#1,CHR$(K)r
40 NEXT:PRINT#liCLOSEl

50 DATA1,6,6,169,133,133,106,90,120

First, insert one of your own disks (do not try this

with a commercial disk). Enter and save this program.

Next, type RUN. A USR file with the name "&C" is

created on the disk; think of it as short for "el cetera."

Before loading a commercial program, insert your disk

and type OPEN 15,8,15,"&C" and then remove your

disk and load the commercial software.

If a file begins with an ampersand (&) and is

written correctly, OPEN 15,8,15,"&fi!ename" loads

the machine language program from the file into the

disk drive memory and automatically runs it. Am

persand files are an undocumented feature of the 1541
disk drive.

Why Machine Language?
A year ago I retired from an aircraft company

where I worked on engineering programs for

mainframe computers. I translated a program

from FORTRAN to Commodore BASIC and it

worked fine. But sometimes it took half an hour

to finish the calculations.

I got interested in machine language, but re

alized that it would take a long time to learn

enough to make the program run faster. Then 1

bought a BASIC compiler from Abacus. It com

piled my BASIC to a machine language program

that ran in four minutes.

If the compiler will make BASIC that fast, is

there any reason to continue learning machine

language?

George D. Johnson

There's no simple answer to your question. A com

piled BASIC program is like a bicycle with a motor,

You reach your destination much faster, but it's still

not as fast as an automobile. If 30 minutes in BASIC

is unacceptable, but four minutes after compiling is

fine, you may not need to learn machine language.

It depends on your goals.

With machine language, the time could prob
ably be reduced to less than a minute, especially if

you write a program from scratch, rather than

'translating from FORTRAN to BASIC to ML. But
you might spend hours of programming and debug
ging time to gain the additional three minutes. <y

Coarse serol/illg, moving characters a character at a 
time, would be aile allswer. Positioll the cursor, pri1lt 
a CHR$(2O) to delete the character to the left of tl,e 
cursor, fwd you'll see the rest of the lille scroll to the 
left. To move a /ille of dlaracters to the right, prillt a 
CHR$(148), tlte i"sert cO/llrol character. 

Movillg characters a pixel at a time, s/lloolll 
serolIillg, is a little lIIore difficult. YOII call lise Cllstom 
characters or the smooth scrollillg registers, bllt a 
som('>7.vhat easier method wOllld be to lise sprites. 

Sprites dOll't have to be limited to players or ob
jects ill a game; you call just as easily define their 
shapes to look like words or pllrases. YOIl call create 
your aWII library of characters, or PEEK character 
ROM for the shape of each letter. 

Like A Telephone Call 
What in the world is an interrup t? 

Brian Weese 

It s Ilame provides a hillt-all interrupt is like all 
interruption. For example, if the telepl/olle rillgs while 
you're reading a book, you would save YOllr place 
witl, a bookmark alld al/swer the pl,olle. WIlel' ti,e call 
(illterrllpt) is fi"ished, you retllm to the book. 

III a 64, a timing chip pulses a millioll times a 
secolld. The chip that rlIIIS the shaw, the 6510, listells 
to the clock alld follows ML instructiolls, which lIlay 
take two or more clock cycles to complete. This celltral 
processor talks to memory chips, fetch ing ills/mctiolls 
for calculatiolls alld movillg ""/llbers arolllld ill 
memory. 

There's allot her chip (the Complex II/terface 
Adapter #1, or CIA for short) that spellds most of its 
tillle doill~ 110thillg. Wliell 1/60 secolld has gOl/e by, it 
sends all lIlfemlpt request (IRQ) to the 6510. The 
mail/ processillg chip the" marks its place in the pro
gram (willi a sort of compllter bookmark) and does 
sOllie ill/portallt work like checking to see if a h'Y has 
beell pressed alld clickillg tlte jiffy clock. 

There's aile lIIore killd of illfermpt, IIOt a reqllest, 
bllt a demalld.Allollmaskable illtermpt (NMJ) is 
similar to a pilolle call that requires YOIl to drop YOllr 
book all~. leave the hous: for all emerge1lcy. Pressillg 
RUN /S 10P-RESTORE IS all example, The comp"ter 
doesll ~t go back to the program, it drops everythillg, 
stopplIIg the program. 

Using advanced feclllliqlles, you ca ll il/sert your 
oWIl. short ML programs (wedges) ill the illtermpt 
rollimes. YOIl call also trigger interrupts to ilappell 
whell sprites collide or wilen a light pell sees a blip 
all the scree". 

A Shortcut For Ending Disk 
Chaffer 
"An End to Disk Drive Chatter" from "Gazette 
Feedback" (December 1984) is one of the most 
important tips you have printed. If used consis-
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tently, it solves the problem of the disk drive 
banging when commercial software is loaded. 
But it's inconvenient to enter the line every time 
you load a program. Is there a simpler way to 
make it run? 

Charles C. Badeau 

Tile /ille that stops disk chatter is fairly silort; all it 
does is write a 133 fa memory locatioll 106 iI/side the 
disk drive, BlIt, yes, there is a shortcllt: 
10 OPEN1 ,8,2,"&C ,U,w~ 

20 FORJ-l T09 
30 READK : PRINT#l , CHR$(K) : 
40 NEXT:PRINTtl:CLOSEl 
50 DATA1,6,6 , 169 , 133,133,106,9G , 128 

First, illsert aile of YOllr OWII disks (do l/Ot try this 
with a commercial disk). Ellter and save this program. 
Next, type RUN. A USR file with the IIame "&C" is 
created all the disk; ill ink of it as short for "ef cetera." 
Before loading a commercial program, illsert YOllr disk 
alld type OPEN 15,8,15,"&C" alld thell remove your 
disk alld load ti,e commercial software, 

If a file begills with all ampersalld (&) alld is 
writtell correctly, OPEN 15,8,15,"&filellame"loads 
the machille language program from the file illto the 
disk drive memory alld automatically rllIlS it. Am
IJersalld files are all IlI/dOCllmented featllre of the 1541 
disk drive. 

Why Machine Language? 
A year ago I retired from an aircraft company 
where I worked on engineering programs for 
mainframe computers. I translated a program 
from FORTRAN to Commodore BASIC and it 
worked fine. But sometimes it took half an hour 
to finish the calculations. 

I got interested in machine language, but re
alized that it wou ld take a long time to learn 
enough to make the program run faster. Then I 
bought a BASIC compiler from Abacus. It com
piled my BASIC to a machine language program 
that ran in four minutes. 

If the compiler will make BASIC that fast, is 
there any reason to continue learning machine 
language? 

George D. Johnson 
T~/Cre's I/O simple al/swer fa YOllr qllestioll. A com
piled BASIC progralll is like a bicycle with a 1II0tor. 
You reach your destillatioll lIIuch faster, bill if's still 
I.IOt as fas l as all automobile. If 30 mill utes ill BASIC 
I~ III/acccptable, but fOllr mil/lites after compi/illg is 
fllle, YOIl may 1I0t 1leed to leam machine language. 
It depellds all YOllr goals. 

With macllille language, tIJe timc could prob
ably be. redllced to less thal/ a mi1lllle, especlfllly If 
you wnte a program from scratch, rather tha" 
trallslatillg from FORTRAN to BASIC fa ML. But 
y~1l lII!glJt spe ll~ 1I0llrs ofprograllllllillg alld debllg
glllg tlllle 10 ga lll tlze addl/lOl1a/ three //Iilllltes. fill 
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COMPUTERS
Gazette Disk

Now you can enjoy the exciting programs

from COMPUTEI's Gazette on a

ready-to-run disk

Every month you can receive COMPUTEI's

Gazette Disk, which includes the fascinat

ing and challenging programs published

in the corresponding issue of COMPUTEI's

Gazette, ready to load on your Com

modore 64 or VIC-20.

The 514-inch floppy disk will arrive in your

home in time for you to enjoy the quality

programs of COMPUTEI's Gazette without

having to type a single program.

, 

COMPUTE!'s 
Gazette Disk 

Now you can enjoy the exciting programs 
from COMPUTEl's Gazette on a 

ready-to-run disk 

\, 

Every month you can receive COMPUTE/'s 
. Gazette Disk, which includes the fascinat

ing and challenging programs published 
in the corresponding issue of COMPUTErs 

Gazette, ready to load on your Com-
modore 64 or VIC-20. 

The 5'/.!-inch floppy disk will arrive in your 
home in time for you to enjoy the quality 
programs of COMPUTErs Gazette without 

having to type a single program. 



Tlmesavlng

Using COMPUTE!'* Gazette Disk saves

you time. Instead of spending hours

typing in each program from COM

PUTEI's Gazette, you can load all the

fun and fascinating programs in just

a few minutes with the Disk, You

have more time to enjoy Budgeteer,

Mystery at Marple Manor, Vocab

Builder, and many other exciting

games and applications.

Inexpensive

And COMPUTES Gazette Disk Is In

expensive, only $69,95 for a one-year

subscription. That means the Disk

costs you S5.83 a month, a savings of

55 percent off the single disk price of

S'2.95. And what price can you put

on the hours of typing time you

save?

Risk-Free

All Disks are fully tested before

they're shipped to you. And full

documentation for all programs Is in

the corresponding Issue of COM-

PUTEI's Gazette. But if you should

have a problem with a disk, just call

toil free 800-334-0868 and a member

of our Customer Service Staff will

assist you.

Enjoy the quality programs from COMPUTE!'* Gazette on the

convenient, ready-to-use COMPUTEI's Gazette Disk.

To order COMPUTEI's Gazette Disk

Call toll free 800-334-0668 (in NC call 919-275-9809) or mall your

prepaid coupon to COMPUTEI's Gazette Disk, P.O. Box 901,

Farmlngdale, NY 11737

Individual Issues of the Disk are available for $12.95 (plus $1.00

shipping and handling.) Call 800-334-0868 to order.

Convenien)

COMPUTEi's Gazette Disk gives you

access. As soon as you read about a

new and challenging program in

COMPUTE'S Gazette, you can load

the Disk and begin usng it immedi

ately—the Disk is ready when you

are.

- ■'

mm nun mi immi
M

■■

i
:

m m

m ■

IIIII mill ■■■■■■

===
-==
*■•

■a

■ ■■•■•■

!■■■

■■■M
■■■■

YES! I want to save time and money. Please enter my

subscription to COMPUTEI's Gazette Disk.

D Save 55% off the single

issue price. 1 year subscrip

tion. $69.95
All Disk orders must be prepaid.

D Payment enclosed (check or money order)

D Charge D MasterCard a Visa □ American Express

D Save even more! 2 year

subscription, $129.95

Ace!. No.

Signature

Name

Address _

City

State.

Exp. Date.

.Zip
(Ou'side U.S. and Canada, add S36.00 par yeor lot shipping ana ftondiing.)

Please allow 4-6 \*«eks lor delrveiy 358CCS
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TImesaving 

Using COMPUTErs GazeHa Disk saves 
you time. Instead of spending hours 
typing In eoch program from COM
PUTEl's Gazette, you can load all the 
fun and fascinating programs in just 
a few minutes with the Disk. You 
have more lime to enjoy Budgeteer, 
Mystery at Marple Manor, Vocab 
Builder, and many other exciting 
games and applications. 

Inexpensive 

And COMPUTErs Gazette Disk Is In
expensive, only $69.95 for a one-year 
subsCriptIon. That means the Disk 
costs you $5.83 a month, a savings of 
55 percent off the single disk price of 
$12.95. And what price can you put 
on the hOurs of typing time you 
save? 

ConvenIent 

COMPUTErs Gazette Disk gives you 
access. As soon as you read about 0 
new and challenging program In 
COMPUTEl's GazeHa, you can load 
the Disk and begin usng it immedi
a tely- the Disk is ready when you 
are. 

Risk-Free 

All Disks are fully tested before 
they're shipped to you. And full 
documentotlon for 011 programs Is In 
the corresponding Issue of COM
PUTErs Gazette. But If you should 
have a problem with a disk, Just call 
ton free 800-3ld-0868 and a member 
of our Customer Service Stoff will 
assist you. 

Enjoy the quality programs from COMPUTEr s Gazette on the 
convenient, ready-to-use COMPUTEt's Gaze tte Disk. 

To order COMPUTEl's Gazette Disk 
Call toll free 800-334-0868 (in NC call 919-275-9809) or mall your 
prepaid coupon to COMPUTEt's Gazelle DIsk, P.O. Box 901 , 
farmingdale. NY 11737 

Individual Issues of the Disk are available for $12.95 (piUS $1.00 
shipping and handling.) Call 800-334-0868 to order. r--------------- --, 
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I 
I 
I 
I 
I 

I subscription to COMPUTEJ's Gazelle DIsk. 
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o Save 55% off the single 
issue price. 1 year subscrip
tion. $69.95 

o Save even more l 2 year 
subscription, $129.95 

All Disk orders must b e p repaid . 

o Payment enclosed (check or money order) 
o Charge 0 MosI9I'Ccud 0 Visa 0 American Express 
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DIGITAL
DESIGNS
ikQyo

Gowpufeii

Kathy Yakal, Feature Writer

We've come a long way since Pong, the

first computer videogame. Computer-

generated graphics are making today's

games look much more realistic. And

they're revolutionizing imagery in art,

science, television, and many other

fields. In the next decade, with the help

of new hardware—and the vision of

those exploring new ways to expand

existing technologies—we'll see this

evolution continue.

Probably a day doesn't go by in your life when you don't

see computer-generated images. Computer-enhanced pic

tures are used to predict the weather and find oil. They're

used extensively in medicine to help cure disease and

better understand the way the human body works. Film

makers use them to create images that weren't possible

before and, more recently, artists are using them to create

comic books. Computer-generated graphics are allowing

people in almost every field to better understand—and in

some cases, to alter—the world around us.
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Research on the uses of

computer graphics in these areas

has been going on since the

days when computers filled en

tire rooms. But in the late six

ties, young employees at elec

tronics companies, as well as

students at major American uni

versities, were creating graphics

for another purpose: games.

DIGITAL 
DESIGNS 
-me WoWtiOVt 0tr 
Co~eJL G!lOpRics 

-----------------------------------------.. -
Kathy Yakal , Feature Writer 

We 've come a long way since Pong, the 
first computer videogame. Computer
generated graphics are making tOday's 
games look much more realistic. And 
they're revolutionizing imagery in art, 

science, television, and many other 
fi e lds. In the next decade , w ith the help 

of new hardware- and the vision of 
those exploring new ways to expand 
existing technologies- we ' ll see this 

evolution continue . 

Probably a day doesn't go by in your life when you don't 
see computer-generated images. Computer-enhanced pic
tures are used to predict the weather and find oil. They're 
used extensively in medicine to help cure disease and 
better understand the way the human body works. Film
makers use them to create images that weren't possible 
before and, more recently, artists are using them to create 
comic books. Computer-generated gra phics are allowing 
people in almost every field to better understand-and in 
some cases, to alter-the world around us. 
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Research on the uses of 
computer graph ics in these areas 
has been going on since the 
days when computers filled en
tire rooms. But in the late six
ties, young employees at elec
tronics companies, as well as 
students at major American uni
versities, were creating graphiCS 
for another purpose: games. 



The earliest video entertain

ment available to the masses

was Nolan Bushnell's Pong, a

simple ping-pong style arcade

action game. Players simply

used an onscreen paddle to

bounce a white "blip" back and

forth. Bushnell built the game

into a single-purpose console

and asked permission to put it

in a pizza parlor to test public

reaction. As the story goes, the

machine broke after a week.

When it was taken apart for re

pair, the problem was obvious:

the coin box was too full of

quarters to accept any more.

Bushnell founded Atari to

start mass-producing the game

machines. As microprocessors

became less expensive and eas

ier to obtain, videogames moved

into homes in the form of the

videogame machine. As they

were replaced by multipurpose

home computers, thousands of

software developers began to

stretch the graphics capabilities

of the tiny chips.

At about the same time that

Nolan Bushneil was ready

ing his new invention, nuclear

physicist Melvin Prueitt was

writing his dissertation on mo

lecular dynamics. He needed a

way to remove extraneous lines

from some of his drawings, and

his knowledge of computers al

lowed him to write programs

that would do that.

But as he continued his

work at Los Alamos National

Laboratory, he found himself

drawn more and more to experi

menting with computer graphics

to produce theoretical designs.

And when some of those pic

tures started popping up on

book covers, he decided to de

vote himself to that kind of

work full time.

Prueitt had realized that

scientific data—properly dis

played—can be quite aestheti

cally pleasing. A young scientist

was being lauded as an artist, a

pioneer in the field of computer

art.

Several of Prueitt's cre

ations, along with those of other

artists and scientists, were re

cently compiled in Art and the

Computer {1984, McGraw-Hill),

a collection of computer-

generated designs which shows

the range and vision of today's

computer graphics pioneers.

Though a few of the book's

pictures were produced on

home computers, mini- and

mainframe machines are re

quired for sophisticated state-of-

the-art graphics. "The main

problem is not really the soft

ware in this case, but the hard

ware," says Prueitt. "The home
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The earliest video entertain
ment available to the masses 
was Nolan Bushnell's POl/g, a 
simple ping-pong style arcade 
action game. Players simply 
used an onscreen paddle to 
bounce a white "blip" back and 
forth. Bushnell built the game 
into a single-purpose console 
and asked permission to put it 

in a pizza parlor to test public 
reaction. As the story goes, the 
machine broke after a week. 
When it was taken apart for re
pair, the problem was obvious: 
the coin box was too full of 
quarters to accept any more. 

Bushnell founded Atari to 
start mass-producing the game 
machines. As microprocessors 

became less expensive and eas
ier to obtain, videogames moved 
into homes in the form of the 
videogame machine. As they 
were replaced by multipurpose 
home computers, thousands of 
software developers began to 
stretch the graphics capabilities 
of the tiny chips. 

A t about the same time that 
Nolan Bushnell was ready

ing his new invention, nuclear 
physicist Melvin Prueitt was 
writing his dissertation on mo
lecular dynamics. He needed a 
way to remove extraneous lines 
from some of his drawings, and 
his knowledge of computers al
lowed him to write programs 
that would do that. 

But as he continued his 
work at Los Alamos National 
Laboratory, he found himself 
drawn more and more to experi
menting with computer graphicS 
to produce theoretical designs. 
And when some of those pic
tures started popping up on 
book covers, he decided to de
vote himself to that kind of 
work fu ll time. 

Prueitt had realized that 
scientific data-properly dis
played-can be quile aestheti
cally pleasing. A young scien tist 
was being lauded as an artist, a 
pioneer in the field of computer 
art. 

Several of Prueitt's cre
ations, along with those of other 
artists and scientists, were re
cently compiled in Art a/ld the 
Computer (1984, McGraw-Hill), 
a collection of computer
generated designs which shows 
the range and vision of loday's 
computer graphiCS pioneers. 

Though a few of the book's 
pictu res were produced on 
home computers, mini- and 
mainframe machines are re
quired for sophisticated state-of
Ihe-art graphiCS. "The main 
problem is not really the sofl
ware in this case, but the hard
ware," says PrueHI. "The home 
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Designers at Raster Technol

ogies, manufacturers of color

graphics controllers, created

these pictures using a Prime

750 (a minicomputer). Spheres

in a Warped Pool (on previous

page) and Ocean (top photo)

were done by David P. Kirk.

A Study in Surfaces (bottom

photo) by Olin G. Lathrop.

(Photos courtesy of Raster Technologies, Inc.)

computers don't usually have

good enough resolution to pro

duce the kinds of pictures you

want. But as that improves,

you'll see people doing some

pretty fantastic things on their

home computers.

"If you can close your eyes

and imagine a beautiful scene,

the question is, How do you pro

duce that scene so that someone

else can see it? If you're talented

with a paintbrush, you get out

your brush and spend several

weeks trying to create that

scene. If you're not that kind of

artist, then you just keep it

inside.

"But if you can conceive of

pictures and also do the math

ematics, then you can program a

computer to produce that pic

ture so other people can see it. I

guess if you're just a pure math

ematician and don't have any

artistic feeling for anything,
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then you probably wouldn't be

able to create a mental image.

So you need to both be able to

conceive of something, and then

reduce it to a computer program

that can produce the picture."

Which is not to say that

you must necessarily be a tal

ented programmer to create

computer art. Graphics soft

ware—even digitizing sys

tems—are available for home

computers. Jack Nichols, art di

rector for software publisher

Mindscape, believes those tools

make computers acceptable to

artists who have an aversion to

the machines.

"I don't think of them as

computers, I think about them

like I would a stick of charcoal

or an oil paint brush or an

acrylic medium. The more I'm

around them, the more I find

they're just a plastic box you

can beat on."

Filmmakers have been ex

panding frontiers of com

puter graphics for years to

create visual effects never before

possible, It's not surprising, then,

to see movie studios getting into

the videogame business.

David Fox joined the

newly formed games division of

movie studio Lucasfilm in 1982.

"We started experimenting with

the Atari, the idea being to just

create throwaway games," Fox

recalls. "Partway through the

project, we realized the games

were too good to throw away."

Fox was sharing an office at

the time with Loren Carpenter,

who had extensive experience

with computer graphics. Car

penter thought they might get

some interesting results by us

ing fractals—a mathematical

principle not yet exploited by

software authors—to develop

the game's landscape. The result

was Rescue on Fractalus (pub

lished by Epyx).

The theory of fractals isn't

new. "It's just that no one had

done it before," says Fox. But

it's an example of the kind of

research being done to move

one step closer to even more re

alistic computer graphics. The

next big step, though, is already

here: the new generation of

computers, the 16/32-bit ma

chines based on Motorola's

68000 microprocessor (Apple's

Macintosh, Commodore's

Amiga, and Atari's ST).

"With the 16-bit machines,

we can take what's been done

before and make it run with a

faster frame rate, more colors,

and higher resolution," says

Fox.

But that doesn't mean we

have to reinvent the wheel,

according to Jack Nichols of

Mindscape. "We don't have to

do another Space Invaders, or

any of those other things that

captivated audiences."

Designe rs at Raster Technol
ogies, manufacturers of color 
grap hics controll ers, c reated 
these pictures using a Prime 
750 (a minicomputer). SplJeres 
in (I lV(lrped Pool (on previous 
page) and Dceml (top photo) 
were done by David P. Kirk. 
A Study in Surfaces (boltom 
photo) by Olin G. Lathro p. 
(Photos courtesy of Raster Techno logies, Inc .) 

computers don't usually have 
good enough resolution to pro· 
duce the kinds of pictures you 
want. But as that improves, 
you'll see people doing some 
pretty fantastic things on their 
home computers. 

"If you can close your eyes 
and imagine a beautiful scene, 
the question is, How do you pro
duce that scene so that someolle 
else call see it? If you're talented 
with a paintbrush, you get out 
your brush and spend several 
weeks trying to create that 
scene. If you're not that kind of 
artist, then you just keep it 
inside. 

" But if you can conceive of 
pictures and also do the math
ematics, then you can program a 
computer to produce that pic· 
ture so other people can see it . I 
guess if you're just a pure math· 
ematician and don 't have any 
artistic feeling for anything, 
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then you probably wouldn't be 
able to create a mental image. 
So you need to both be able to 
conceive of something, and then 
red uce it to a computer program 
that can produce the picture." 

Which is not to say that 
you must necessarily be a tal· 
ented programmer to create 
computer art. Graphics soft· 
ware-even digitizing sys· 
terns-are available for home 
computers. Jack Nichols, art di· 
rector for software publisher 
Mindscape, believes those tools 
make computers acceptable to 
artists who have an aversion to 
the machines. 

" I don't think of them as 
computers. I think about them 
like I would a stick of charcoal 
or an oil paint brush or an 
acrylic medium. The more I'm 
around them, the more I find 
they're just a plastic box you 
can beat on." 

F ilmmakers have been ex
panding frontiers of com

puter graphics for years to 
crea te visual effects never before 
possible. It's not surprising, then, 
to see movie studios getting into 
the videogame business. 

David Fox joined the 
newly formed games div ision of 
movie studio Lucasfilm in 1982. 
"We started experimenting with 
the Atari, the idea being to just 
create throwaway games," Fox 
reca ll s. "Partway through the 
project, we realized the games 
were too good to throwaway." 

Fox was sharing an office at 
the time with Loren Carpenter, 
who had extensive experience 
with computer graphiCS. Car
penter thought they might get 
some interesting results by us
ing fractals-a mathematical 
principle not yet exploited by 
software authors-to develop 
the game's landscape. The resu lt 
was ResClle OIl Fractallls (pub· 
Ii'hed by Epyx). 

The theory of fracta ls isn't 
new. " It 's just that no one had 
done it before," says Fox. But 
it 's an example of the kind of 
research being done to move 
one step closer to even more re· 
ali stic computer graphics. The 
next big step, though, is already 
here: the new generation of 
computers, the 16j32·bit ma
chines based on Motorola 's 
68000 microprocessor (Apple's 
Macintosh, Commodore's 
Amiga, and Atari's ST). 

"With the 16·bit machines, 
we can take what's been done 
before and make it run with a 
faste r frame ra te, more colors, 
and higher resolution," says 
Fox. 

B ut that doesn't mean we 
have to reinvent the wheel, 

according to Jack Nichols of 
Mindscape. "We don't have to 
do another Space II/vaders, or 
any of those other things that 
captivated audiences." 



DOS

MAKES

GREAT COFFEE!!

The 1541 is the slowest disk drive on planet earth.

Even simple operations seem to. take forever. Quickloade'rs.

and Fastloaders that software-patch the operating system

are vulnerable to being knocked out of memory, rendering them

totally useless. Even Flashier products that require permanent

modifications to the 64 and 1541 can't compete with the blinding

speed of STARDOS.

STARDOS accelerates every (yes, we said every) function of the 1541 disk drive.

Other fast loaders only load PRG files faster. STARDOS also speeds up SEQ, REL, USR

and DIRECT ACCESS files. Everything including FORMAT, VERIFY, SCRATCH, VALIDATE,

INITIALIZE and COPY are much faster. In addition STARDOS adds a vast array

of easy to use commands and utilities all at the touch of a key.

A sampling of STARDOS features:

• Accesses ALL types of files up to 1,000% faster!

Saves up to 300% faster than normal (with extended "

verify)

• DOES NOT CHANGE THE SPEED AT WHICH THE

DRIVE MOTOR SPINS

• Makes your 1541 MORE RELIABLE and LESS PRONE

TO BREAK DOWN or OVERHEAT!

STARDOS is fully expandable for multiple fast

disk drives

Easy (5 minute) plug in installation. User friendly

manual

• 100% compatible with software and serial bus

peripherals

Adds years of life to your disks and drive in

reduced wear

• Cures a number of bugs in the Commodore 64 and 1541

disk drive including :

> The damaging 'Head Knock' that can mis-align

your 1541

• The (ft : Save with replace bug!!

1 The Editor lock-up bug

• Harness the full power of your disk drive with the

built in DOS wedge

Lock/unlock files and protect/unprotect disks from

the keyboard

Powerful sector editor allows direct viewing of diskette

• Upgrades computer and drive to the latest Commodore

specifications

■ Instant access to the build'in mini-wordprocessor

for short notes and memos

Built in copier copies all file types (even relative)

easily and effectively

• Built in disk duplicator copies an entire diskettte

in less than 3 minutes

Fully expanded machine language monitor, always

on line

• Quality hardware. Full 120 day repair or replace

warranty "

• Satisfaction guaranteed or money back—no questions

asked

• (Oh, by the way, we lied, STARDOS makes LOUSY

COFFEE)

Simply the best. $74.95

[Take advantage of our introduction special at $64.95]

Personalize your C64! for a $10 (non-refundable) charge

fie will include a 21 character power-on message with

/our favorite screen, border and text colors. Example:
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IVri/e 0/ phone for additional information.
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WRITE OR PHONE . . .

STikRPOl\T SOFTWARE
Star Route 10 Gazelle. CA 96034 [916]435-2371

When ordering by mail:

• JW.95 + 3.00 shipping

• $64.95 + 1.00 COD orders

i Shipping oul of USA S6.00

• Calif, residents add 6% sales lax

• VISA or Mastercard accepted

Please allow 4-6 weeks lor delivery.

Personalize your C64! for a $10 (non·refundable) charge 
we will include a 21 charac ter power-on message with 
your favorite sc reen. border and lexI colors. Example: 

1 1", I,I'IEI'151 I c l oIM IMlo I D lo I R I E I '161~1 
Background lll " rl( Border B;d Te~\ q"e. ~ 

Wrile of phone for addil ional information. 

GazeRe. CA 96034 [916/ 435·2371 

• calif. residents add 6% sales tax 
• VISA or Mastercard accepted 



All photos courtesy ofThe

Weather Channel. Artists:

Mike Sccarce (upper two

photos, lower left) and

Paul S. Newman (lower

center and right).

The Weather Channel uses computers for creating more than weather maps and

satellite photos. About 95 percent of its images are electronically produced, says an

director Eddie Terrill. Using state-of-the-art graphics systems like the Quantel

Paintbox has resulted in numerous broadcast awards for superior design.

Beyond that, automating many of the Station's funciions allows meteorologists

to concentrate more on something else: predicting (he weather.

Rather, the new computers

will move us closer to being

able to do at home what Melvin

Prueitt does on his computers at

Los Alamos—and beyond. "Al

ready, in fact, I see paint sys

tems and things emulating

systems that I've spent $150,000

for," says Nichols.

"I'm very selfish on this or

der, I want all the resolution I

can get, all the colors I can get. I

see these new machines giving

me definable palettes, and not

restricting me to the number of

colors they give me."

And that kind of flexibility

makes the computer medium

more acceptable to him as an

artist. "That freedom lets me

just get in and zip around. I

don't care if they want me to do

it with a mouse or a joystick or

a tablet or by talking into a mi-
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crophone. I don't care how they

get me there because I'll draw

with my foot if that's what it's

going to take me to do it."

By providing such artistic

satisfaction and maneuverability

to the designers of software, the

consumer ultimately benefits.

"What we're aiming for is an

experience that people can have

when they play a game that

makes them feel like they're

really in the environment. I

know I want something in my

house that can do that," says

Lucasfilm's Fox.

So how long will it be

before we see images on com

puter screens that make us think

we're watching television? That

can be done now, says Fox, but

not in realtime. To create a pic

ture like that on a fairly large

computer can take hours. And it

could be another ten years, and

a few more generations of micro

processors, before people can do

that in their homes.

One thing it takes to make

pictures look real is a process

called anti-aliasing, a blending

of the boundaries wherever two

colors meet on a design. If a

computer cannot generate

enough shades of each color to

do that, edges look stair-stepped

instead of smooth. Fox looks for

computers to contain specific

chips for just that function.

Another boon would be the

use of CD ROM's in future com

puters. A CD ROM is a read

only memory device that uses a

compact disc format for digital

information. Currently, CD ma

chines are available as music

systems. If a home computer

were interfaced with a compact

"<iJ:;~~. " "'if'I;.O~· j ') ~ • ,10 
. ' -
. . . . . . . ' 
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Al l phOtos courtesy of The 
Weather Channel. Anists: 
Mike Scearce (upper twO 

photos, lower left) and 
Pau l S. NewOlan ( lower 

center and right) . 

The Weather Channe l uses compmers for creating more than weather maps and 
satellite phOtos. About 95 percent of its images arc electronically produced, says an 
director Eddie Terrill. Using state-of-the-art graphics systems li ke the Quantel 
Pain/box has resulted in numerous broadcast awards for supe rior design. 
Beyond that , automating many of the station 's functions allows meteoro logists 
to concentrate morc on something else: predicting Ihe weather. 

Rather, the new computers 
will move us closer to being 
able to do at home what Melvin 
Prueitt does on his computers at 
Los Alamos-and beyond. "Al
ready, in fact, I see paint sys
tems and things emulating 
systems that I've spent $150,000 
for," says Nichols. 

"I'm very selfish on this or
der. I want all the resolution I 
can get, all the colors I can get. I 
see these new machines giving 
me definable palettes, and not 
restricting me to the number of 
colors they give me." 

And that kind of flexibility 
makes the computer medium 
more acceptable to him as an 
artist. "That freedom lets me 
just get in and zip around. I 
don't care if they want me to do 
it with a mouse or a joystick or 
a tablet or by talking into a mi-
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crophone. I don't care how they 
get me there because I'll draw 
with my foot if that's what it 's 
going to take me to do it." 

By providing such artistic 
satisfaction and maneuverability 
to the designers of software, the 
consumer ultimately benefits. 
"What we're aiming for is an 
experience that people can have 
when they playa game that 
makes them feel like they're 
really in the environment. I 
know I want something in my 
house that can do that," says 
Lucasfilm's Fox. 

So how long will it be 
before we see images on com
puter screens that make us think 
we're watching television? That 
can be done now, says Fox, but 
not in realtime. To create a pic
ture like that on a fairly large 
computer can take hours. And it 

could be another ten years, and 
a few more generations of micro
processors, before people can do 
that in their homes. 

One thing it takes to make 
pictures look real is a process 
called allti.aliasillg, a blending 
of the boundaries wherever two 
colors meet on a design. If a 
computer cannot generate 
enough shades of each color to 
do that, edges look stair-stepped 
instead of smooth. Fox looks for 
computers to contain specific 
chips for just that function. 

Another boon would be the 
use of CD ROM's in future com
puters. A CD ROM is a read
only memory device that uses a 
compact disc format for digital 
information. Currently, CD ma
chines are available as music 
systems. If a home computer 
were interfaced with a compact 
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Commodore 1530 Datasette

Retails for $5995

This is new, fully warranted

Commodore product-

Only 500 are available at this price.

Even if you have a disk drive, don't miss

this offer. Remember alignment problems?

Your drive may go out just when you

NEED it to save data!

ABBY'S SPECIAL BONUS
To The First 100 To Order

Three FREE 15-minute

Maxell high quality tapes.

(Retail $1.95 ea.)

Dealer inquiries invited.

Order Line Customer Service

EW-JtJ(:W:5;T;^':J

Not Have information on 37 s. Broad Street, Fairhorn, OH 45324
Provious Orders or Product Specs.

Prepaid orders over $50 receive free shipping, UPS, continental US. No wailing period when paid by credit card, ■

certified check or money order. Add $2 shipping and handling on orders under $50. Add $5 for COD orders. $15 I"01'"'0"1

Minimum for VISA/MC. Hardware requires additional freight charges. Ohio residents add 5.5% sales tax. All items n> * ^

J subject to availability and price change.

Commodore 1530 Datasette 

$2495 
Retails for $5995 

This is new, fully warranted 

Commodore product. 

Only 500 are available at this price. 

Even if you have a disk drive, don't miss 

this offer. Remember alignment problems? 

Your drive may go out just when you 

NEED it to save data! 

ABBY'S SPECIAL BONUS 
To The First 100 To Order 

Three FREE 15-minute 
Maxell high quality tapes. 

(Retail $1 .95 ea.) 

Dealer inquiries invited. 



disc player, it would add over

500 megabytes of storage space.

(Most CD players have jacks la

beled "For future expansion";

this is one possible use.)

Besides the obvious advan

tage of that much extra storage

space (you could literally store

encyclopedias on disks), the

entertainment possibilities are

tremendous. "You could store

precomputed images—the ones

that take hours to produce—and

then bring them up in a game

so you get really nice images,"

says Fox. "It's a way to force the

small computers to do more."

Another popular form of

home entertainment may also
become a part of your computer

system: the video cassette re

corder (VCR). "When these ma

chines talk to my VCR at

home—and I'm sure they will—

I see me being able to freeze a

frame and grab it from my VCR,

and my computer will under

stand that," says Nichols. "I see

that as setting up horizons that I

can ram around in."

All photos courtesy of Melvin L. Prueitt, Motion Picture Group,

Los Alamos National Laboratory

All of these new, powerful

tools may bring forth hidden

talents from unexpected sources,

says Prueitt. "I think that what

you're going to see is that peo

ple who are, by nature, let's call

it spiritually artistic, the kind of

person who appreciates beauty,

who likes to see beautiful land

scapes or spend hours in muse

ums looking at pictures...maybe

those people don't have the co

ordination to be able to produce

that on a piece of canvas, but

it's inside of them...this is the

kind of person who I think will

be brought forth by computers.

Whether they're traditional

kinds of artists or not, they're

artistic inside and they'll be able

to produce art."
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disc player, it would add over 
500 megabytes of storage space. 
(Most CD players have jacks la~ 
beled " For future expansion"; 
this is one possible use.) 

Besides the obvious advan~ 
tage of that much extra storage 
space (you could literally store 
encyclopedias on disks), the 
enterta inment possibilities are 
tremendous. "You could store 
precomputed images-the ones 
that take hours to produce-and 
then bring them up in a game 
so you get really nice images," 

says Fox. "It's a way to force the 
small computers to do more." 

Another popular fonn of 
home entertainment may also 
become a part of your computer 
system: the video cassette re~ 
corder (VCR). "When these ma~ 
chines talk to my VCR at 
home-and I'm sure they will
I see me being able to freeze a 
frame and grab it from my VCR, 
and my computer will under~ 
stand that," says Nichols . " I see 
that as setting up horizons that I 
can ram around in." 
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All of these new, powerful 
tools may bring forth hidden 
talents from unexpected sources, 
says PrueitL "I th ink that what 
you 're going to see is that pea· 
pie who are, by nature, let's call 
it spiritually artistic, the kind of 
person who appreciates beauty, 
who likes to see beautiful land· 
scapes or spend hours in muse~ 
ums looking at pictures ... maybe 
those people don 't have the co
ordination to be able to produce 
that on a piece of canvas, but 
it's inside of them ... this is the 
kind of person who I think will 
be brought forth by computers. 
Whether they're traditional 
kinds of artists or not, they're 
artistic inside and they'll be able 
to produce art." 



BEFORE LOADING YOUR SOFTWARE

MAKE A BACKUP COPY WITH

Uses NEW Van-sector track scanning process

Actually copies a FULL disk in only 3 MINUTESI

Easiest to use — TOTALLY automatic copy utility

NEW Auto-Sensor detects and copies half-tracks

Breaks through LATEST protection schemes

3 copiers in 11 Includes FAST Copier, VARI-SECTOR

Copier, and HALF-TRACK Nibbler

Copies normal 8 HALF-TRACKS up to track 40

NEW sync-seeking logic reduces copy time

100% machine code for fast. RELIABLE operation

THE AUTOMATIC DISK BACKUP

SYSTEM FOR YOUR 64 & 1541 DRIVE!

■ NO anafysis required, just swap disks...& NO damaging

drive knock during errors, format, or copying

■ Detects & DUPLICATES extra sectors, hidden ID's,

altered headers, frequency & track density

■ All copiers AUTOMATICALLY put "errors" on backup

- UNLOCKS protected disks for backup copying

■ FASTEST & most advanced backup copier you can buy

- Writes errors 20, 21 22. 23, 27, 29 WHILE COPYING!

• Transforms your 1541 into a SUPER-FAST copy drive!

■ PRODUCT SUPPORT tel. ff. revisions, and upgrades

ONLY

$49.95
r entire system

UP TO 4 TIMES FASTER THAN OTHER COPIERS!

to ode call 805-687-1541 ext, 64
Technical line 805-68?-4000 ext 99
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DISKMAKER PAYS FOR ITSELF THE FIRST TIME YOU USE ITI

«63 Sidle St'eet ■ Suite IV1IA ■ Santa B,hIhm ■ CA 93105

BEFORE LOADING YOUR SOFTWARE 
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Funnies of the future? First Comics, of

Evanston, Illinois, has produced the

first comic book created on a micro

computer. Artist Michael Saenz drew

Shatter on an Apple Macintosh, then

added color to each frame.

The Macintosh represents a major

step in the evolution of computer

graphics, says First Comics" Michael

Gold, because of its affordability, ease

of use, and high-resolution graphics

capabilities. "The Macintosh is a very

easy machine to use," he says. "For art

ists, who want to minimize interfer

ence, that's very important."

Fractals
These figures illustrate how fractals work.

Line A branches off at a 50-degree angle to

form a Y intersection (the two shorter

lines are 2/3 the length of A). By

continuing the pattern, a tree-like

structure is formed.

(Fractals created by staff

artist Lee Noel.)

The lacy coastline

pictured below was

created by breaking a line

segment into four equal

parts, then letting that pattern

continue in each of the parts.

Though you can stitl make out the

original shape in the fourth drawing,

further steps would make it harder to

distinguish.

Fractals were used in the development of Rescue on Fractalus

to generate the constantly changing landscape. Had the design team

at Lucasfilm Games used more traditional programming methods,

the program would have taken up more memory, and each individual

change in scenery would have had to be painstakingly plotted—

which means the resulting graphics may have been much cruder. Qj}
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Fractals 
These figures Illustrate how fractals work . 
Line A branches off at a 50·degree angle to 
form a Y Intersection (the twO shorter 
lines are 2/3 the length of A) . Dy 
continuing the pattern , a tree·like 
structure is formed . 
(Fractals created by staff 
anlst Lee Noel.) 

Funnies of the future? First Comics, of 
Evanston, illinOis. has produced the 
fint comic book created on a micro
computer. Artist Michael Saenz drcw 
Sballer on an Apple Macintosh , then 
added color to each frame. 

The Macintosh represents a major 
step in the evolution of computer 
graphics, says First Comics' Michael 
Gold, because of its affordability, case 
of use , and high-resolution graphics 
capabilities. "The Macintosh is a "cry 
easy machine to use ," he says. "For an· 
isIS, who want to minimize interfer· 
ence , that's ver)' Imponant ." 

The lacy coastline 
pictured below was 

created by breaking a line 
segment into four equal 

pans, then letting that pattern 
continue In each of the pans. 

Though you can still make out the 
original shape in the founh drawing, 
funher steps would make it harder to 

d istinguish . 

Fractals were used in the development of Rescue 0" Fraclalus 
to generate the constant ly changing landscape . Had the design team 
at Lucasfilm Games used more traditional programming methods , 
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the program would have taken up more memory, and each individual 
change In scenery would have had to be painstakingly plotled
which means the resulting graphiCS may have been much cruder. • 
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HINTSi TIPS

BASIC Shortcuts

If you've discovered a clever timesaving

technique or a brief but effective program

ming shortcut, send it to "Hints & Tips,"
c/o COMPUTED GAZETTE. If we use it, we'll

pay you $35. Due to the volume of items

submitted, we regret that we cannot al

ways reply individually to submissions.

Some Ideas For Beginners

Christophe Robin

To make a program run faster: • use NEXT rather

than NEXTX or NEXTR; - don't put REMs inside

FOR-NEXT loops; • use variable names of one

letter, the more characters in a variable name,

the slower the program runs; • write several

statements on the same line, separated by colons;

• when doing a lot of calculations, use variables

rather than numbers (X = Y*Z instead of X=5*130).

If you're writing a program that contains

POKEs or SYSes, save it to tape or disk before

running it. If used improperly, these commands

can lock up the computer and you'll lose the

program.

When a disk drive makes crackling sounds

and the red light is blinking, you may have a

disk that's stuck in its envelope. Remove the

disk, put a couple of fingers in the middle, and

gently rotate it a turn or two. You may loosen

the disk enough to make it work.

A long name for a disk program, like

"DiSKREADWRITE" gives you more information

about what the program does, but may be diffi

cult to remember. A shortcut is to use an asterisk

(*) as a wildcard. LOAD "DI*",8 will load the

first program that starts with the letters "DI." If

there are other programs beginning with "DI"

use something like LOAD "DISK*",8 or LOAD

"DISKREAD*",8.

To reset your computer as if it had been

turned off and then turned on, type SYS64738

on a 64, or 5YS64802 on a VIC.

It's a good idea to validate heavily used

disks once in a while, especially after you've

scratched several files. Enter OPEN 15,8,15,"V0"

and (on a separate line) CLOSE 15. This causes

28 COMPUTE!'* Gaiena August 1985

the drive to look through the directory and mark

which blocks are being used for programs and

files.

Taping Before Typing

Milton A. Young

Here's a tip for people who type in programs

from magazines. To minimize errors, dictate the

program first into a cassette player. Read slowly

enough so that you can keep pace while typing.

Include the line number, program line, and

checksum number for "Automatic Proofreader."

Then listen to the tape while you enter the pro

gram. It helps to have a pause button on the tape

player. To keep from getting bored, I usually do

20 to 30 lines at one sitting and then take a

break.

Overall, this method may take a little more

time, but it has several advantages. First, you

nearly eliminate typing errors, which means

much less time spent looking for mistakes. And

when you do mistype something, you can listen

to the tape while you check the lines on the

screen. It's even a good way to learn program

ming. For some reason, listening to yourself

reading program lines gives you a better under

standing of how the program works.

Defined Equations

Paul Shaughnessy

The DEF FN command allows you to define a

complex calculation as a function with a short

name. DEF is short for DEFine and FN means

function, so it's actually a function that creates a

brand new function, like establishing a new

keyword in BASIC:

10DEFFN A(X) = (5*X)-10

If you place this function definition at the

beginning of a program, you can later multiply

by five and subtract ten, with function "A"—

PRINT FN A(20) or K=FN A(J), for example. In

this simple function, one number comes in and

another goes out, although it's possible to define

functions that operate on more than one value.

HINTS&TIPS 
BASIC Shortcuts 

If you've discovered a clever timesaving 
technique or a brief but effective program
ming shortcut, send it to "Hints & Tips," 
c/o COMPUTE!'s GAZETTE. If we use it, we'll 
pay you $35. Due to the volume of items 
submitted, we res;ret that we cannot al
ways reply individually to submissions. 

Some Ideas For Begllmers 
Christophe Robin 

To make a program run faster: • use NEXT rather 
than NEXTX or NEXTR; • don't put REMs inside 
FOR-NEXT loops; • use variable names of one 
letter, the more characters in a variable name, 
the slower the program runs; • write several 
statements on the same line, separated by colons; 
• when doing a Jot of calculations, use variables 
rather than numbers (X = Y"'Z instead of X=S"'130). 

If you' re writing a program that contains 
rOKEs or SYSes, save it to tape or disk before 
running it. If used improperly, these commands 
can lock up the computer and you'll lose the 
program. 

When a disk drive makes crackling sounds 
and the red light is bl inking, you may have a 
disk that's stuck in its envelope. Remove the 
disk, put a couple of fingers in the middle, and 
gently rotate it a turn or two. You may loosen 
the di sk enough to make it work. 

A long name for a disk program, like 
" DISKREADWR ITE" gives you more information 
about what the program does, but may be diffi · 
cult to remember. A shortcut is to use an asterisk 
(.) as a wildcard. LOAD "01"''',8 will load the 
first program that starts with the letters "01." If 
there are other programs beginning with "Of" 
use something like LOAD "DISK*",8 or LOAD 
" OISKREAO·",8. 

To reset your computer as if it had been 
turned off and then turned on, type SYS64738 
on a 64, or SYS64802 on a VIC. 

It's a good idea to validate heavily used 
disks once in a while, especially after you've 
scratched several files. Enter OPEN 15,8,15,"VO" 
and (on a separate line) CLOSE 15. This causes 
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the drive to look through the directory and mark 
which blocks are being used for programs and 
fi les. 

Taping Before Typing 
Milton A. Young 

Here's a tip for people who type in programs 
(rom magazines. To minimize errors, dictate the 
program first into a cassette player. Read slowly 
enough so that you can keep pace while typing. 
Include the line number, program line, and 
checksum number for " Automatic Proofreader. " 
Then li sten to the tape while you enter the pro
gram. It helps to have a pause button on the tape 
player. To keep from getting bored, I usually do 
20 to 30 lines at one sitting and then take a 
break. 

Overall, this method may take a li ttle more 
time, but it has severa l advantages. First, you 
nearly eliminate typing errors, which means 
much less time spent looking for mistakes. And 
when you do mistype something, you can listen 
to the tape while you check the lines on the 
screen. It's even a good way to learn program
ming. For some reason, listening to yourself 
reading program lines gives you a better under
standing of how the program works. 

Defined EquatiOns 
Paul Shaughnessy 

The DEF FN command allows you to define a 
complex calculation as a function with a short 
name. DEF is short for DEFine and FN means 
function, so it's actually a function that creates a 
brand new function, like establishing a new 
keyword in BASIC: 

10 DEF FN A(X) - WX) - 10 

If you place this function definition at the 
beginning of a program, you can later multiply 
by five and subtract ten, with function " A"
PRINT FN A(20) or K ~ FN A(J), for example. In 
this simple function, one number comes in and 
another goes out, although it's possible to define 
functions that operate on more than one value. 



The world's first

Electronic University.

Now, for the first

time, you can take

real courses, from

live instructors all over the

country, in your home or office, on

your own personal computer. Tune-in to

lectures and interactive seminars presented by

renowned experts; arrange for private tutors or

special courses for your children that accelerate

learning; and access an Electronic Library of

unlimited information, which includes 52

popular Data Base Services. You can even earn

college and graduate-level credit through the

system, with the added convenience of working

at your own pace, within your own schedule.

As little as $79.95 provides your entire family

with lifetime enrollment in the Electronic

University, and brings an expanded and con

tinuing list of courses into your home. Enroll

ment Packages are available for IBM®,

Apple®, and the Commodore® 64.

THE ELECTRONIC UNIVERSITY

TeleLearning Systems, Inc.

505 Beach Street, San Francisco, CA 94133

415/928-2800
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in earning college

credit or a degree,

universities and colleges
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As little as $79.95 provides your entire family 
with lifeti me enrollment in the Elec tronic 
Unive rsity, a nd brings an expanded and con
tinuing list of courses into your home. Enroll
ment Packages are available for IBM®, 
Apple®, a nd the Commodore® 64. 
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Now, to add a little twist to DEF FN, we can

add another equals sign and a number:

10 DEF FN A(X)=(5'X)-10=20

All of a sudden, we have a defined equation.

The first equals sign is part of the DEF FN com

mand, the second equals sign says we're going to

compare the left half against the right half of the

equation. The function will return a zero if the

equation is false, minus one if it's true, as you

can see in this example. (The answer to this sim

ple equation is 6.)

10 DEF FN A(X) = (5'X)-10 = 20

20 FOR J-l TO 10:PRINT J,FN A(J):NEXT

There are several variations you can use to

make defined equations more flexible. First, you

don't have to limit the equation to one variable;

you can insert additional variables, or PEEKs or

other defined functions. And the second equals

sign could be a less-than, greater-than, or both.

With several such functions, you could loop

through possible answers until you find one

number that's too high, another that's too low.

Then loop through that range, using a smaller

STEP size, until you find the answer or an

approximation. You can also use this technique

to solve diophantine equations {as in math prob

lems like "I have four coins that add up to 37

cents; what are the coins?"). <B

CompuServe Helps You
Get The Most From Any Computer.

Now CompuServe brings you;

■ Popular CB simulator ■ Round-lhe-dock shopping
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STARPOINT SOFTWARE proudly presents

[say Icepick], a revolutionary new concept in

software de-protection for the Commodore

64. ISEPIC is not a disk duplication system,

but an extraordinary hardware/software

combination that actually bypasses any disk

protection scheme. ISEPIC captures and

saves the protected program as it runs in the

64's memory, this "snapshot" becomes ac

cessible to the user for complete inspection

and alteration. From this image, ISEPIC can

automatically create a compact, auto-booting,

fast-loading file which is completely un

protected and self contained.

•it Copies ALL memory-resident software

H ISEPIC'd programs load many times

faster than originals

6 ISEPIC is invisible to software—cannot

be defeated

■fr Eliminates drive "knock" due to antique

protection schemes—adds years of life

to your drive

t? Automatically "cracks" protected pro

grams into single, auto-booting, super-

fast loading files

■& Place multiple programs on a single

diskette

it Create auto-booting, fast-loading

versions of your own programs

■ft Cracked programs are completely self-

contained and run independently of the

ISEPIC adapter

iV Copies software with a flick of a switch

it ISEPIC comes complete and ready-to-

run, just plug into expansion port

it Programs cracked by ISEPIC may be

used on MSD or 4040 drives as well

as hard disks regardless of original pro

tection schemes

When ordering by mail:

■ $64.95 + 3.00 shipping

■ £64.95 + 4.00 COD orders

* Calif, residents add 6% sales tax

* VISA or Mastercard accepted

* Shipping out of USA $6.00

Please allow 4-6 weeks for delivery.
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Now, to add a little twist to DEF FN, we can 
add another equals sign and a number: 

10 OEF FN A(X) = (5'X) - 10= 20 

AI! of a sudden, we have a defined equation. 
The first equals sign is part of the DEF FN com
mand, the second equals sign says we're going to 
compare the left half against the right half of the 
equation. The function will return a zero if the 
equation is fa lse, minus one if it's true, as you 
can see in this example. (The answer to this sim
ple equation is 6.) 

10 DEF FN A(X) - WX) - 10- 20 
20 FOR }- 1 TO 10:I'RINT },FN AQ):NEXT 

There are several variations you can use to 
make defined equations more flexible. First, you 
don 't have to limit the equation to one variable; 
you can insert additional variables, or PEEKs or 
other defined functions. And the second equals 
sign could be a less-than, greater-than, or both. 
With several such functions, you could loop 
through possible answers until you find one 
number that's too high, another that's too low. 
Then loop through that range, using a smaller 
STEP size, until you find the answer or an 
approximation. You can also use this technique 
to solve diophantine equations (as in math prob
lems like "I have four coins that add up to 37 
cents; what are the coins?"). QIJ 
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D+D+D+D+D+D+D=D 
[say Icepick], a revolutionary new concept in 
software de-protection for the Commodore 
64. ISEPIC is not a disk duplication system , 
but an extraordinary hardware/software 
combination that actually bypasses any disk 
protection scheme . ISEPIC captures and 
saves the protected program as it runs in the 
64's memory, this "snapshot" becomes ac
cessible to the user for complete inspection 
and alteration. From this image, ISEPIC can 
automatically create a compact, auto-booting, 
fast-loading file which is completely un
protected and self contained. 

"* Copies ALL memory-resident software 

"* ISEPIC'd programs load many times 
faster than originals 

"* ISEPIC is invisible to software- cannot 
be defeated 

"* Eliminates drive "knock" due to antique 
protection schemes- adds years of life 
to your drive 

* Automatically" cracks" protected pro
grams into single, auto-booting, super
fast loading files 

*" Place multiple programs on a single 
diskette 

"* Create auto-booting, fast-loading 
versions of your own programs 

i:r Cracked programs are completely self
contained and run independently of the 
ISEPle adapter 

i:r Copies software with a flick of a switch 

i:r ISEPIC comes complete and ready-to
run, just plug into expansion port 

* Programs cracked by ISEPIC may be 
used on MSO or 4040 drives as well 
as hard disks regardless of original pro
tection schemes 

When ordering by mall: 
• $64 .95 + 3 .00 shiPPing 
• $64 .95 + 4 .00 COD orders 
• Calif . residents add 6 % sales t ax 
• VISA or Mastercard accepted 
• Shipping out of USA $6.00 
Please allow 4 -6 weeks for delivery. 
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• Iniclligefllly MfiBol ilfMHi .my device

• Connect to Analog'Hi'Digital Converter*

• Control Robots

■ Per form automated testing

■ Acquire- data (or laboratory & inner inurnment alum

• Min\ olhcr um.

Don't male iht nt^ukc nf kijing a Irniiled capability

interface, Inv&n^Jie our u/nvcivjllt jppjidblr Djii

6522 Veraiik InleifKC Adapter <V|A| Board, ^hich

plups into the eipanimn EWWBLM J"d providn;

E%mrH-^:i fully hidirectiunjl I/Opurn & eight hind-

shj^c linn * Four (6'bit timcr/cdunEcn • Pull IRQ
intenijpi capahilny • Tiiur CHVmkni 16-pin niP

Mvkel inlcrfjcr ndDCCllODi ■ I'.sp.iniljhilit^ up En

fdur rmnrds A nntcen p-»rl»

ORDI-K NOW! Pntc SlW, p-Mpnnl USA. GlUnilVD
ilLMi"n:mi>iion included Bitn mliliimnul NuirJ 114^.

COMMODORE 64™

SOURCE CODE!
"What's Really Inside the

Commodore 64"
• Mosi complete uvjilahlc rcajnurutled nimbly 1 an-

giiagc source code Fflf [Jie C-M\ Ilj^it und KernaJ

ROMs, at] I6K. ■ You will lull), understand Ctlll to
jndocumemed POM iL>inintN,jna be able ii> effectively

u%riSfPH in your own programs. • ' I '■ i.; ' '. Not a

mere one-line disassembly. All tnjnch i;n^c(s inrj \uh-

rouime miry pomu me shown • TAHt.ES are fully

Mtried oui and derived. • fjiiiijilHil) QSBlnBBlfid, i"
^afni whitsoevcr. Vou will \ce "nd undenmnd [lie pur-

pme "f ocry routine and every line "f tinJe' • Com-

plelc liMmp nf equalei I" e*le*n*l label reference. ■
Invaluable fully croti'refc[cncciltymtwl uHc

ce S?9 95 p^ipaid LISA

AM urders shipped from M»ck ■■iihin 24

hours via UPS, VISA/MasterCard wel-

corned.

SCHNEDLER SYSTEMS
ISCH N. Iianhoc, Dcpt.GH , Arliltflon. W312OS
lri/llhOJ'Ol3l747%

BELIEVE IT OR NOT!

• A neutrino has neither mass nor a charge, but travels at the speed of light!

• A 1950 study predicted all computing In the U.S. through 1999 could be done

by 5000 computers!

■ An Integrated program with the power of Lotus 1-2-3 Is available on the C64I

Until now, while useful programs

exisled for the C64, you had to use

different commands for each. Even

worse, they couldn't share data. Now

there Is one integrated Qfogram with

the power of Lotus 144! VIZASTAR.

It has a spreadsheet, a database and

graphics. It took Kelvin Lacy, who

wrote the acclaimed "Omnlwriter" (or

Hesware, 15 months to develop

Vizastar. It is totally menu-driven and

written 100% in 6502 machine code.

You can go instantly from

spreadsheet lo database or graphics

and data is shared by all. It is

compatible with virtually all word

processors and printers. All Vizastar

commands can be automated, so you

can create your own applications and

run them with one keystroke. Bet you

think, with integration must come

compromises. Nope. Read on and

decide for yourself.

Aci. -I SciHn Dump Prtnltd by VIZASTAR

The VIZASTAR Spreadsheet

It Is a full-featured spreadsheet, as

powerful as Multiplan. But much

faster — faster than many on the

IBM-PCI Remafkably. 10K of memory

is available tor spreadsheet use.

Below VIZASTAR is compared

against the other leading

spreadsheets.
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NO

YES
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YES
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The VIZASTAR Database

It is a fast, random-access database,

with file size limited only by

available disk space. Create file

layouts by simply painting a picture

of the layout on up to 9 screens,

showing where each field starts and

ends. Vizastar does the rest. You

can modify the layout at any time.

To process the data, you use the

familiar environment of the

spreadsheet.

The VIZASTAR Graphics

Open a window anywhere and

display a high-resolution bar or line

graph of spreadsheet or database

data. Or display the data as a pie

chart or spectacular, 3-D multibar

graph.

"I nave been using Vi.m-.i.i' daily. I find it

is the most powerful spreadsheet on the

market tor Ihe C64 and the only

spreadsheet that I will personally

recommend for serious use."

Richard Tsukljl, President,

U.S. Commodore Users Group

"The power and design ol Viiaatar Is

spectacular. One of the "Best 5" software

lor the CM of ine 1000s I've seen."

Mike Hayes, Commodore Dealer

[Vizastar s] a phenomenal piece of

programming which could turn the home

computer market on Its head."

California Magazine 3/85

RISK-FREE OFFER

VIZASTAR comes wllh a cartridge; a

1541 diskette with a backup, reference

and tutorial manuals. The 50 page

tutorial manual is full of examples and

pictures, to guide you step-by-step.
Vizastar is priced at ONLY Si 19.97.

The power of Vlzasiar may be hard to

believe, but Its value Is hard to beat.
We are so positive you will be

delighted with It ihat we offer a hard-

to-believe 15 day Money-Back

Guarantee. Try It Risk-Free. Call us
today or send a check or Money Order.

VISA/MC accepted.

Calif. Residents add 6.5% Sales Tax.

Add P&H: UPS-R COD/Canada-J7.

SOLID 5TRTES0FTURRE

1125E. Hillsdale Blvd., Suite 104

Foster City, CA 94404-1609

(415) 341-5606

• Dealer Inquiries Welcome •
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SYMBOL MASTER'· 
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DISASSEMBLER 
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disassembles any 6502/6510 
machine code program into 

beautiful source 
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BeLieve IT OR NOTI 
• A neulr lno has neither moss nor a charge, but travels at the speed oflighU 

• A 1950 study predicted all computing In the U.S. l hrough 1999 could be done 
by 5000 computersl 

• An integrated program with the power of Lotus 1-2-3 Is available on the C641 

Until now, while useful programs 
existed lor the C64, you had to use 
dillerent commands for each. Even 
worse, they couldn't share data. Now 
there Is one Integrated j:W"ogram with 
the power 01 Lotus 1-2-3: YIZASTAR. 
II has a spreadsheet, a database and 
graphics. 11 took Kelvin Lacy, who 
wrote lhe acclaimed "Omnlwrlter" lor 
Hesware, 15 months to develop 
Vlzastar. Ills totally menu-driven and 
wrilten 100'1\, in 6502 machine code. 
You can go instanUy from 
spreadsheet to database or graph ics 
and data Is shared by all. It Is 
compatible with virtually all word 
processors and printers. All Vlzastar 
commands can be automated, so you 
can create your own applications and 
run them with one keystroke. Bet you 
think. with Integration must come 
compromises. Nope. Read on and 
decide for yourself. 

.tc1 .... ac ...... Dump PrInt ... ..,. V'ZAU AR 

The YIZASTAR Spreadsheel 

It Is a full-featured spreadsheet, as 
power1ul as Multiplan. But much 
faster - faster than many on the 
IBM-PCI Remarkably, 10K of memory 
is available for spreadsheet use. 
Below VIZASTAR is compared 
against the other leading 
spreadsheets. 

CALC .UL' ~ VIlA 
RESULT PIA. SUR 

No. 01 Rows '" 2S5 ,,., 
No. of Co lvmn, ~ ~ ~ 

" IlIdlf . Columns "" m '" 
Oltl CII!wlltions "" '" '" No. 01 Willdowt , • 
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link IId'IIteU " m " .... "" YES YES 

" .. m Modi "" " YES 

MOIII ·back Gulllnt" "" "" YES 
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The VIZAST AR Dalabase 

It is a last, random-access database, 
with file size limited only by 
available disk space. Create lite 
layouts by simply painting a picture 
01 the layout on up to 9 screens, 
showing where aach field starts end 
ends. Vlzasta( does the rest. You 
can modify the layout at any time, 
To process the data, you use the 
familiar environment of the 
spreadsheet. 

The VIZASTAR Grllphlcs 

Open a window anywhere and 
display a high-resolution bar or line 
graph of spreadsheet or database 
data. Or display the data as a pie 
chart or spectacular. 3-0 multlbar 
graph. 

~, have been u. lng VI,"tar dally. I lind It 
I. the mo.t po_rlul spread.heet on the 
mal1tet lor the C64 and .he only 
spffledsheat that I will personally 
fllcommand lor serious usa: ' 

Richard hukill, Presldafll, 
U.S. Com mod ora Users Group 

"The power and de" gn 01 VI,,".r I. 
. pectacular. One 01 the -Bast 5~ software 
lor .he C64 ol.he l000s I'fe Bean." 

Mike Haye •• Commodoffl Dealer 

IVilllStar Is] a phenomensl piece 01 
programming which could turn the home 
computer marllet on Its head: ' 

Caillornia Maga,lne 2185 

RISK-FREE OFFER 

ViZASTAR comes wllh a cartridge; a 
1541 dlskelle wllh a backup, reference 
and lutorlal manuals. The 50 page 
tutorill manual Is lull 01 enmples end 
pictures, to guide you Itep-by·step. 
Vlzasta, Is priced at ONL Y $119.97. 
The power 01 Vlzastar msy be hard to 
believe, bullts vatue Is hard to beal. 
We are so poslUve you will be 
delighted with It tha t we offer a hard· 
to-believe 15 day Money-Bsck 
Guarantee. Try It Risk-Free. Call us 
today or send a check or Money Order. 
VISA/MC accepted . 
CallI. Residents add 8.5,," Sale. TILIC. 
Add P5.H: UPS-$4; COO/Caneda·S7. 

[SOLID STRTE SOFTIJRRE[ 
11 25 E. Hi llsdale Blvd., Suite 104 

Foster City, CA 94404-1609 
(415) 341 -5606 

• Dealer Inquiries Welcome ' 
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Get more out of your Commodore with

COMPUTE'S

FOR COMMODORE PERSONAL COMPUTER USERS

More fun

Martian Prisoner, The Viper,

Skydiver, Snake Escape, De

mon Star, Cyclon Zap, and Oil

Tycoon are just a few of the

ready-to-run games you'll find

exclusively in COMPUTB's

Gazette each month. Just

type in the programs and

watch your screen explode

with colorful new computer

game excitement.

More challenge
Ready to tackle more ad

vanced projects? In COM-

PUTE's! Gazette, you'll learn

how to use tape and disk files,

how to program the function

keys, writing transportable

BASIC, how to make custom

graphics characters, new

ways to enliven programs with

sound, one-touch commands

for the 64, how to use ma

chine language, speeding up

the VIC-20—and much more!

Children will learn and

develop new skills with States

8c Capitals Tutor, Wordmatch,

Munchmath, Wordspell, Con

nect the Dots, Aardvark

Attack, and Alfabug. Comput

ing for Kids, a regular monthly

feature, will uncover new

ways to involve your children

in computing.

More programs
Programs to help you balance

your checkbook, store your

addresses, keep tax records,

manage your personal busi

ness. You can create your

own programs and games,

improve your word processing,

spreadsheets, and data base

management, load and run

faster with 64 Searcher,

VIC/64 Program Lifesaver,

Quickfind, Word Hunt, Disk

Menu, VIC Timepiece, The

Automatic Proofreader and

more,

$ $ $ $ $ s s

More buying

guidance
You'll profit from comprehen

sive reviews of everything from

data-duality cassette tapes to

software to graphics plotters

and modems. Virtually any

thing that's compatible with

your Commodore is reported

on in COMPUTB's Gazette,

With this kind of expert help,

every computer purchase you

make can be the right one!

■■HI

Order now
All you do is mail the postpaid

card bound into this issue, But

don't delay! Subscribe now to

start receiving every issue of

COMPUTED Gazette,

For Faster Service

Call Toll-Free

1 -800-334-0868

PUTE!'s 
!PIP 

COMMODOR eERSO~AL CO~U,,-,-I~USERS,,---, 

More fun 

Martian Prisoner. The Viper, 
Skydiver. Snake Escape. De
mon Star. Cyclon Zap. and Oil 
Tycoon are just a few of the 
ready-to-run games you'lI find 
exclusively In COMPUTE!'s 
Gazette each month. Just 
type in the programs and 
watch your screen explode 
with colorful new computer 
game excitement. 

More challenge 
Ready to tackle more ad
vanced projects? In COM
PUTE's! Gazette. you'lI learn 
how to use tape and disk files, 
how to program the function 
keys. writing transportable 
BASIC. how to make custom 
graphics characters. new 
ways to enliven programs with 
sound. one-touch commands 
for the 64, how to use ma
chine language, speeding up 
the VIC-20-ond much morel 

Children will learn and 
develop new skills with States 
& Capitals Tutor. Wordmatch. 
Munchmath. Wordspell. Con

~nect the Dots. Aardvark 
Attack. and Alfabug. Comput
ing for Kids, a regular monthly 
feature, will uncover new 
ways to involve your children 
in computing. 

More programs 
Programs to help you balance 
your checkbook. store your 
addresses. keep tax records. 
manage your personal busi
ness. You can create your 
own programs and games. 
improve your word processing. 
spreadsheets, and data base 
management. load and run 
faster with 64 Searcher. 
VJC/64 Program Lifesaver. 

Quickfind. Word Hunt. Disk 
Menu. VIC Timepiece. The 
Automatic Proofreader and 
more. 

More buying 
guidance 
You'lI profit from comprehen
sive reviews of everything from 
data-quality cassette tapes to 
software to graphics plotters 
and modems. Virtually any
thing that's compatible with 
your Commodore is reported 
on in COMPUTErs Gazelle. 
With this kind of expert help. 
every computer purchase you 
make can be the right one! 

Order now 
All you do Is mail the postpaid 
card bound into this issue. But 
don't delay! Subscribe now to 
start receiving every issue of 
COMPUTE!'s Gazette. 

For Faster Service 
Call Toll-Free 

1-800-334-0868 



SIMPLE ANSWERS TOCOMMON QUESTIONS
■HHH

Tom R. Halfhill, Staff Editor

Each month, computed gazette tackles some

questions commonly asked by Commodore users and

by people shopping for their first home computer. If

you have a question you'd like to see answered here,

'send it to this column, c/o COMPUTBI's GAZETTE,
P.O. Box 5406, Greensboro, NC 27403.

You often publish programs which re

quire special POKEs to "protect BASIC" or

"move the top of BASIC." Why do you have to

do this?

J\m Usually this is necessary to make room in
memory for a machine language program with

out interfering with BASIC. Let's back up a bit to

explain the problem in more detail.

When you write a program in BASIC, the

computer takes care of a lot of picky details for

you. Among these details is memory manage

ment—the process of making sure that memory

conflicts are avoided. For instance, you might get

upset if the computer suddenly decides that it

needs a chunk of memory for some reason and

appropriates a piece of the BASIC program

you've been typing in for the last hour. Your

program would be a jumbled mess.

To prevent things like that from happening,

the computer keeps track of how much memory

is available for BASIC programs. In effect, it

draws an imaginary boundary between the end

of BASIC memory and the beginning of remain

ing memory. This boundary is often referred to

as the "top of BASIC." The computer also draws

another boundary at the point in memory where

your BASIC program starts—the "bottom of

BASIC." Then the computer does everything it

can to protect the BASIC program between these

boundaries against internal interference.

If you stick to programs written completely

in BASIC, you shouldn't have to worry about

interference. But things get a little more com

plicated when you start working with machine

language. Suddenly you're forced to accept

responsibility for some memory management

yourself. The computer doesn't automatically re

serve memory for a machine language program

in the way it does for a BASIC program. Further

more, it is oblivious to any memory conflicts the

machine language program may create—at least

until a severe conflict causes the machine to

"crash" or lock up.

Machine language programs that don't have

to share memory with BASIC programs have

more freedom. With BASIC out of the way,

there's plenty of room in memory. However,

some machine language programs are designed

to work as subroutines of BASIC programs or to

enhance BASIC itself (by adding new commands,

for example). To coexist, the BASIC program and

machine language must be protected against

encroaching on each other. At the same time,

room must be found in memory for the machine

language. Often the solution is to "move the top

of BASIC."

The top of BASIC boundary is controlled by

two memory locations in the computer. A pair of

numbers stored in these locations tells the com

puter where the boundary should be drawn. By

changing these numbers with POKE statements

in BASIC or equivalent commands in machine

language, the top of BASIC can be moved at

wil!—but only after careful calculations insure

that a conflict won't result. Two other locations

point to the bottom of BASIC; the beginning of

BASIC memory can be moved up with POKEs to

these locations.

A typical example of moving the top of

BASIC is when you type in certain machine lan

guage program listings with the MLX utility pub

lished frequently in COMPUTED GAZETTE. MLX is

designed to make it easier to enter machine lan

guage programs. However, since MLX is written

in BASIC, some machine language programs can

overwrite MLX in memory. The reverse can also

happen: MLX can overwrite some machine lan

guage programs it's supposed to be helping you

enter. To avert these disasters, sometimes the top

of BASIC has to be moved downward, or the

bottom of BASIC has to be moved upward.

That's why the MLX instructions in some articles

include a few POKEs you have to type before

loading MLX.

Occasionally the top of BASIC is moved for

other reasons than to make room for machine

language. For instance, high-resolution screens,

custom character sets, and sprites need memory

for their data tables, and moving up the begin

ning of BASIC boundary to free up some extra
memory is a common solution. (B
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Each mall til, COMPUTErs GAZETTE tackles some 
qlles/io lls commonly asked by Commodore users alld 
by people shopping for tlleir first 'lome computer. If 
you I,ove n questioll you'd like to see Qllswered here. 
send it to til is CO/U11III, c/o COMPUTE!'s GAZETTE, 
P.O. Box 5406, Greellsboro, NC 27403. 

Q. You often publish programs which re
quire special POKEs to "protect BASIC" or 
"move the top of BASIC." Why do you have to 
do this? 

A. Usua ll y this is necessary to make room in 
memory for a machine language program with 
out interfering with BASIC. Let's back up a bit to 
explain the p roblem in more detail. 

When you write a program in BASIC, the 
computer takes care of a lot of picky details for 
you. Among these details is memory ma"age
mellI-the process of ma king sure that memory 
conflicts are avoided. For instance, you might get 
upset if the computer suddenly decides that it 
needs a chunk of memory for some reason and 
appropri ates a piece of the BASIC program 
you've been typing in for the last hour. Your 
program would be a jumbled mess. 

To prevent things like that from happening, 
the computer keeps track of how much memory 
is available for BASIC programs. In effect, it 
draws an imaginary boundary between the end 
o f BASIC memory and the beginning o f remain
ing memory. This boundary is often referred to 
as the "top of BASIC." The computer also draws 
another boundary at the point in memory where 
your BASIC program sta rts-the "bottom of 
BASIC." Then the computer does everythi ng it 
can to protect th e BASIC program between these 
boundaries against internal interference. 

If you stick to programs written completely 
in BASIC, you shouldn 't have to worry about 
interfe rence. But things get a little more com
plica ted when you start working with machine 
language. Suddenly you 're forced to accept 
responsibili ty for some memory management 
yourself. The computer doesn 't automatically re
serve memory for a machine language program 
in the way it does for a BASIC program. Further
more, it is oblivious to any memory conflicts the 
machine language program may create-at least 

until a severe conflict causes the machine to 
-"crash" or lock up. 

Machine language programs that don 't have 
to share memory with BASIC programs have 
more freedom. With BASIC out of the way, 
there's plenty of room in memory. However, 
some machine language programs are designed 
to work as subroutines of BASIC programs or to 
enhance BASIC itself (by adding new commands, 
for example). To coexist, the BASIC program and 
machine language must be protected against 
encroaching on each other. At the same time, 
room must be found in memory for the machine 
language. Often the solu tion is to " move the top 
of BASIC. " 

The top o f BASIC boundary is controlled by 
two memory locations in the computer. A pair o f 
numbers stored in these loca tions tell s the com
puter where the boundary should be d rawn. By 
changing these numbers with POKE statements 
in BASIC or equivalent commands in machine 
language, the top of BASIC can be moved at 
will-but only after ca reful calcu lations insure 
that a con nict won 't result. Two other locations 
point to the bottom of BASIC; the beginning o f 
BASIC memory can be moved up wit h POKEs to 
these locations. 

A typical example of moving the top of 
BASIC is when you type in certain machine lan
guage program listings with the MLX utility pub
li shed frequently in COMPUTE!'s GAZEIT£. MLX is 
designed to make it eas ier to enter machine lan
guage programs. However, since MLX is written 
in BASIC, some machine language programs can 
overwrite MLX in memory. The reverse can also 
happen: MLX can overwrite some machine lan
guage progra ms it's supposed to be helping you 
enter. To avert these disasters, sometimes the top 
of BASIC has to be moved downward, or the 
bottom of BASIC has to be moved upward. 
That's why the MLX instructions in some articles 
include a few POKEs you have to type before 
loading MLX. 

Occasionally the top of BASIC is moved for 
other reasons than to make room for machine 
language. For instance, high-resolution screens, 
custom character sets, and sprites need memory 
for their data tables, and moving up the begin· 
ning of BASIC boundary to free up some extra 
memory is a common solu tion. CIJ 
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A Visit To Eric's Classroom
Fred D'lgnazio, Associate Editor

The Land Of The

Lilliputians
Recently, 1 visited

the classroom where

my son Eric will

begin the first

grade this fall.

Parents of this year's

kindergarten class were

encouraged to come and

see how first graders

spend their day.

The first thing I

noticed in the class

room was how big

I was and how little

everything else was—

people, chairs, tables, drinking fountains, and

bookshelves. I'm a small person, so it was

kind of a shock to feel like Gulliver in the wee

land of the Lilliputians.

When I sat down in one of the tiny chairs

recommended by the teacher, 1 sat down cau

tiously and nervously, fearing that I would crush

the puny thing with my gigantic five foot seven

body.

After a few minutes of acute discomfort,

however, I began to relax. It wasn't long before I

overcame my shyness and began roaming around

the room, asking children what they were doing,

examining work materials, and peeping over the

teacher's shoulders as she conducted her reading

groups.

I've often thought of schools as "learning

factories." I saw kids going to school in massive

numbers across our country, to process huge

quantities of facts and basic skills.

When I visited Eric's school, I found out that

I was right! Schools are factories. I was amazed,

in the short time we were there, at the amount of

material—the number of pieces of paper—those

kids processed. It was exhausting just watching

them.
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The Paperless Classroom
Watching all those kids process paper, it occurred

to me how neat it would be—both for students

and teacher—to have little networked computer

terminals at every table for the kids to do all this

processing on.

I noticed that the kids already had their own

workstations and were encouraged to work at

their own pace. Computers could augment this

independence and self-paced learning. Instant

feedback, with helpful suggestions, encour

agement, and a review of the lesson only a

keystroke away.

And what a boon this would be for the kids'

teacher who, I noticed, was accumulating

stacks of paper. Instead of spending hours

correcting papers, she would have time to

look at summary statistics of the children's

progress, or recall a transcript of each child's

work, in any subject, and examine what was es

pecially hard for the child to master.

What Software Is Available Now?
Is this fantasy of mine even close to happening

in real classrooms with real teachers and children?

The right kind of software (drill-and-practice)

is available. According to the 1985 edition of

TESS (The Educational Software Selector) published

by EPIE (Educational Products Information Ex

change) and the Consumers Union, of the 7000

educational programs on the market, almost 70

percent are drill-and-practice. (For more about

TESS, write: EPIE, P.O. Box 839, Water Mill, NY

11976; or call 516-283-4922.)

And it looks like teachers (and parents) are

responding. A recent issue of Billboard shows

that eight of the top ten best-selling educational

programs were drill-and-practice. (The other two

were learning games.)

But does this mean, then, that we're close to

the paperless classroom?

The answer is a resounding NO. And there

are many reasons why not. First, the quality of
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New dimensions in Bible study.

icesso

complete KJV Bible on

-99.95*

Requires APPLE 11 + , IBM PC

and compatibk-s, TRS80.

CP/M 2.2 (Z-80), KAYPRO,

OS8ORNE, COMMODORE 64,

Z-100.

index to over 200 Scripture

subjects $49.95*

* plus $3 postage/handling

plus sales tax in Texas.

For information contact:

Bible Research Systems
2013 Wells Branch Parkway, Suite 304

Austin, Texas 78728

(512)251-7541

"Software for personal Bible study,"

PRINT
T-SHIRTS

ON YOUR
COMPUTER!
With the UNDERWARE RIBBON"
your printer makes dozens ol

iron-on transfers Print any

image on plain paper, then
iron it onto vour own T-Shirt!

Make T-Shirts to' friends or as

gitts Available tor the

Apple imagewriter. IBM.
EDsan. Okida'a and Star

Gemini dot matrix printers

Add five coles to ony

UNDEGWARE RIBBON Iransler

with new UNDERWARE COLOR-

PENS'"

Suggested retail for the

UNDEfWARE RIBBON and

UNDERWARE COLORPENS is
%\A 95 each

See your dealer or contact:

UNDERWARE
RIBBON
Diversions, Inc. 1550 Winding Wav

Belmont. CA <?d002

(415] 591-0660

BACKUP

PROTECTED SOFTWARE

with COPY II 64
From the team who first brought you COPY II PLUS (Apple), COPY II PC

(IBM) and COPY II MAC (Macintosh) conies a revolutionary new copy

program for the Commodore 64, COPY II 64!

• Copies most* protected software — automatically.

• Copies even protected disks in just '3V> minutes.

• Maximum of four disk swaps on a single drive.

• Copies half and full tracks.

• Requires just one livi] drive on the Commodore 64.

Call M-F 8-5:130 (W. Coast time) with your 2S SS : 503/244-5782.
Or send a check (add S3 s/h. $8 overseas) to

CENTRAL POINT
Software, Inc.

<l7(l(ISWC;i|iilol Jlwy '100
Poriliiml. OR(J7:>I!)

$39.95

We update Co|iv II (M legularty lo handle new proteclions; yim as a registered owner may update ai any

time for 1/2 price! [To update, jusl send original didcand S2ii |

Tha i i tflv puipcise u!ennbtinft mum dhiIw tin limit (
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PRINT 
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Eason. OldOOIO and Slor 
Gemini do! mOlwt printsrs 
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UNDER'vVARE RIBBON !fansle! 
WIIn new UNDEfMlARE COLOR· 
PENS'" 

Suggested leloil for the 
UNDEIM'ARE RIBBON and 
UNDERINARE COlORPENS 1$ 
SMQ5 eoch 
See your dealer 0/ conloct 

Diversions, Inc. 1550 Winding Way 
Belmont, CA <;14002 
(415) 591·0660 

BACKUP 
PROTECTED SOFTWARE 

with COpy II 64'" 
Frolllihe team who first brought you COPY II PWS (Apple), COPY II PC 
(IBM) and COPY II MAC (Macintosh) c.:omes a revolutionary new copy 
program for the Commodore 64, COPY II 64 ! 

• Copies most- protected software - (I/llomalicafl)~ 

• Copies even protected disks in just 3V! minutes. 
• Maximum of four disk swaps on a single drive, 
• Copies half and fulllracks. 
• Requires just one 15'11 drive on the Commodore 64. 

Call M-F 8-5:30 rW. Coast time) with your m = : 503 / 244·5782. 
Or send a check (acid 53 s/h. 58 overseas) to 

$39.95 CENTRAL POINT 
Software, Inc. 

!JiOO SW Callilol lh,'Y "100 
IUrll,,"d. OR 9i:! l!J 

\\\. ullddle COl'" II Ii I rt1!ut.ut\· I" tlllmtk 11t'\\ plt~l'\holl.' _ \t,U.I' •• Il'\ll",·,,~t ''''''''ll'l 1Il.~' "lod,'ll' m "lIy 
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Trusted Software and
LANGUAGE SOFTWARE FOR COMMODORE COMPUTERS

ADA TRAINING COURSE
Teaches you ihc language of the future,

Comprehensive subset of language.
Includes: editor; syntax checker,
compiler; assembler; disassembler,
handbook. $59,95

ASSEMBLER/MONITORS
Macro assembler and extended monitor.
Supports all standard Cunclions plus

floating pnim constants Moniior
supports bank switching, quick trace,
ile slep, more $39.93

BASIC COMPILER 64
Compiles complete BASIC language

into either fast 6510 machine language

and.'or compact speedcode. Supports'
overlays and many extended BASIC

commands. $2935

QIJICKCOPY V2.0 n11
PROTECT Your data ... Backup

yom valuable data with Lho fastosi disk

copier we've seen 10 dale. Copies entire

disk in 2.5 minutes on two or 3.5

minutes on one 15'Jl. 519.95

FORTH-64 LANGUAGE
Based on Forih 79 ft parts of '83).

Supports hires graphics and sound
synthesizer. Full screen editor,

programming tools, assembler, samples,

handbook, NEW! KBJS

' FORTH I

II
MASTER-64
Professional development package for

serious applications. Indexed file sys

tem, full screen A printer management,

programmer's aid, mu Imprecision math,

royalty-free runtime, more. $39.')5

PASCAL-64
Full Pascal supports graphics, sprites,
file management, more. Supports

pointers, dynamic memory man

agement, machine language. Compiles

to fast 6510 machine code, $39.95

VIDEO ItASIC-64
Add 50->- graphic, sound and utility

commands to your programs with this

super development package. Tree

distribution of RUNTlMli version - no

royalties! SS9.9S

XKKr-64 Basic cross-reFerence
Indispcnsible tool for BASIC pro

grammer. Cross-references all refer

ences to variables, constants and line

numbers. Sorts them into alphabetical

order lor convenient uses. $17.95

REFERENCE HOOKS

ANATOMY OF C-M Insiders ntlldB 1"
the 'dl internals. Graphic!, (ound, I/O,

kernel, memory maps, mure. Complete

cammenicd ROM listings, joopp S19.9S

ANATOMY OF 1541 DRIVE Best
handbook on floppy ciplains all. Many

examples jmi utilities. Fully commented

IS-lt ROM lisliiiHs-. .120ji|i (19.95

MACHINK LANGUAGE C-64 Lourn
hMO code write fasi programs. Many

samples & tisiinj'.s for complete assembler,
moniior, simulator. 2<mpp $14.95

GRAPHICS HOOK C-64 -best rd-
crcacc covers basic and advanced graphics.

Sprites, anim^lion. Hires. Mullicolor.

hj;hlpcnF 3D graphics, IRO, CAD. pro

jections, curvos,morc. JSOpp tlS.SS

TRICKS & TIPS .FOB C-64 Col-
ccuon ol easy-io use techniques: jdvaneed

£rjphics, unproved djla input, enhanced

i!ASK\ CP/M. more. 275pp SI9.95

isjt repair & maintenance
Handbook destnhes the disk dnse hard-

uarc Includes schcmalics and techniques lo

keep ISdl running, 2"ii(i|i S19.95

ADVANCED MACHINE I.ANGUAOK

Not covered elsewhere' - video conlrollcr,

inlcrrupti, timer', clocks, I/O, real time,

extended BASIC, more, lltlpp 114.15

PRINTER HOOK C-64/VIC-20
UnticrxUnd Commodore; Cpson-compaiibli;

pnntL-fs; 1520 plotter. Packed: utilities; (ir»-

phiesdmnp; 3D ploll; coinnienti'd MJ'SKOl

ROM listings, more. 330pp $19.95

PRODUCTIVITY TOOLS

CHARTPAK-64
MARK YOUR OWN CHARTS™

Professional quality charts and pniphs insiantSy.

Easy-lo-usc menus. K ctun lunmls. Two si/.c

hardcopy. Accepts &j\j from Mullipl-in.
CalcRcsull. Suppons sijtisticj! functions $39.95

Aisr» ■vtiiktile:

CHAKTPLOT-I520 riac ouipol
to ineiponsivc 1520 plotter. S35.9S

CHARTPLOT-64 onsmpasacd

quality charts on most XY-ploilcrs. SH4.''>

on hi ■> i

-<on I

XPER-64 4
SOFTWARE THAT l.KAKNS...

XPGH is the lirst ciptrl rysum !i>r the C-64 and

C-128. Ordinary djta fuses arc c,ot>d for icpro

ducinj; Ijcis, but by UsillR XPER ynu can derive

knoA'lL'lIjte from a muuntain of lads and make

expen decisions. You fjrst build Ihc infomution

inin lour knowledge hi\,: usinj: XI'ER's simple

loading procedures, 'fhen, by usinfl very aflieicm

si'archiiij1. tcchniiiucs XPER can easily (juidc yi>u
through ttic most complex decision making

criteria. Pull reporting, Currently used by

scienLists, doctors and professionals. i5V.')5

CADPAK-64
DETAIL YOUR DESICNS...

Slipeib itKliipen design tool, tuci placement

usinR Acr.u-Poini posiiionin^; 2 complete screens;

draw LlNTs. noXes, CIRCLES, ELLIPSEs;
pattern FILUnc; freflhand DRAW; streen COPY;
/(K)M for detail, TWO si/e. hjrit copy. Requires

qujtily li|;htpcn. (49,95

LANG UAGE SOFTWA RE 

AnA TRAININ(; COURSE 
T caches ),ou the lan~u3Cc of the fUlur..:. 
Co mprchcn~h'c ),ub~cl of l a ngu 3~c. 
Includes : edi tor; ~ )' nlax rhcckc r, 
compiter; 3),sc rnbJcr ; d isassembl e r, 
handbook. $59.95 

ASSEM BLER/MONITOR·64 
"'!aero asscmbkr and extended monitor. 
Supports all standard fun ctio ns plu s 
n O;lli n); point conSlants Mo ni tor 
~ upp(lr I S bank ~W i l t h ill ).: . qu ie\; lrace, 
single ~Icr. more. $.19.')5 

IlA SIC CO MPILER 6.1 
Compiles co mple/e OASI C language 
inl0 either fasl 6510 machine language 
and/or compac t spccdcodc. Supports' 
o verl ays and man)' ute nded BASIC 
commands. $J9.95 

Q IC KCOPY V2.0 
! 'ROTECT """f UA T,\ ... Dx tup 

)"oor valuable d~l ~ " 'i !h the r~slesl disk 
copier " 'C" 'C seen 10 dale . Copies enl;", 
disk m 2.5 mInutes on 1"'0 or 3.S 
mi nUlcson a llC 15,11 . SI9,95 

FORTII·6-l LAN(; UA(;E 
Based on Fonh 79 (. parI S of '10 ). 
SUPlXH1S h ires ): raph ic~ and sound 
synlh csir.c r. Full sc reen cdiw r. 
programmi ng tools, assembler. samples, 
handbook. 1'EW~ S.W,,}5 

MASTEIl·64 
Professional development pad:agc for 
serious applicatio ns. Indexed fi le li )'S
tem, full screen & prinler management, 
prOh r~ mmcr 's aid, mu lliprccision math, 
roy;lil),- frcc runti me, morc. $39.95 

P ASCA L·6-l 
Full Pascal suppo r1.~ !;raph ics, sprites, 
file management, more. Supp on s 
poi nters. dynam ic memory ma n
ageme nt , machIne language. Comp,les 
10 ra~16510 machme code. S.W.'}; 

vmEO BASIC·6-l 
I\ dd 50 .. graphic. sound and u11 1ity 
commands [0 your programs wl1h this 
super development package . Free 
distribut ion of RUNTIME version · no 
royah l c~! S$9.95 

X R EF ·64 II,,,,, """·"r",",, 
l nd ispcnsiblc 1001 fo r BA S IC p ro
gr3 mmcr. Cross-references all refeT
ences [0 variables. constants and line 
numbers, Sorts them inlO alphilhcli cal 
order r' IT conve nie nl uses. $ 17,')5 

ADA 
Trainin9 

REFERENCE BOOKS 

,\:,\,\TO:'>IY OF C· f'~ !n ~ ,d cr'~ I,uide In 
(he '(, \ Int c r n~ I '. UI~rhit., sound, 1,0, 
l nn31 . • ntmOl) m3p~ . more. Cnml'lfle 
(U mmenl"d KO.\' lo" lnl:~. ~00l'f' SIIl,9$ 

'['1(1 " 1\ :-: ,f,; "'11':-: FO~ (" ,64 C o l . 
,,'"In 01' n'~ 'lo u,e lcch",qu c~: ;,h anced 
r. '~rl"c~. II nrro. ed d~'J ,n[1l11, cnh 3n.cd 
LJASIC, CP/M, mOl~ . 27:;pp \ 19.115 

ASATO:'I \, OF 154 1 IIIU VE n o< t 
lu ndbook on flol'r)' O\ nl~,n~ ill . M.ny 
cumrk< and utll,l,'''' rully commented 
15 11 RO M lo"lmi:~. J!!lP JI S I~ . <,1 5 

154 1 IU: I',\lR & ~1 '\ I :\"TE:\" ,\:\"CE 
II Jndbook rlc<cnhcs the d IC k dn" e h .. d· 
"'~ n- Include< ..:henutll::< u .d technIque< 10 
~ Cfr 1~ 4 1 ru nmn,: 21l111' I' \19 .115 

.\ IM,; llI :-'E 1 .1\ :'\ (; t:,\(~ t: C ·li4 Lt. ,n 
65 10 code ... ntt rut pmj:13m' M any 
... unpk. &. 1"lonr.< for ('(Imrlete i,-.emhkr, 
mOl\11"" 'Imul.(m. 1001'1' \1 J ,II5 

I\P" ,\ :-l" ~: 11 ,\ I,\ (" I1I." t: I. ,\,.( ; t,;,\/:t; 
NO! ,(wercd chc .. hNC' . " dco conlrolle. , 
Intcrru['!l'. '"nc~, clock" I O. re ~ 1 h'll<". 
nlenderl BASIC, nlOIe. 21 0I'P U 4.Y5 

(; It ,\ I' II ICS 11001\ (;· 601 • best rd
t.cnce (0"''' 1'1\ N"C and I d '31'1('(d 1:r.l l'hic<. 
Spill,,!, anun31lOn. III,e<, Mull ,color. 
hl:.h' re n. 3D I;nplun, IRQ, CAl), rIO' 
lccllon' , cur,'CI,mOlC, .1501'1' "",\I~ 

1'ltl.Vf ER 1I00h: C·641\' [C . 20 
Un<kN.nd Commodore ; ET"'orHomro.:u iblc 
pnnIC". 1520 p'oucr roJ elcr,1 uhhh,<; J:'J. 
rh'" dumr, 3D rl'~ 1: co'ml"lCn1,d MI'SKO I 
RO)' I h" ,nl:<, mu'e. .\.10,,1' \1\1.115 

PROD UCTIVITY TOOLS 
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this software (as journalists and educators so

widely lament) is mostly very low. According to

TESS, only four of ten educational programs are

even worth buying, and one or two of these are

simulation or problem-solving programs, not

drill-and-practice.

Second, and perhaps more important, very

little of the drill-and-practice software fits the

teachers's or child's needs. Most programs on the

market exist as one-shot products that drill chil

dren in a very narrow area. When a teacher

looks at educational programs, it seems she's

faced with an array of mediocre products that

cannot easily be integrated into her curriculum.

So what is she to do?

It looks to me like she has three choices.

First, she can experiment and try to squeeze

available programs into her curriculum, while

recognizing that in most cases they'll be a poor

fit. Second, she can watt until software and

educational publishers link forces and produce

quality software that's fully integrated into her

curriculum. Or third, she can develop her own

materials.

Available Programs
Fortunately, software on the market is improving.

The CBS Success with Math Series, the Davidson

& Associates programs, Scarborough's MasterType,

Simon & Schuster's Typing Tutor HI, and Spring

board's Early Games are examples of quality soft

ware that make the computer a learning medium.

Although these are basically narrow, one-skill

programs, they are well-designed, pedagogically

sound, and quite appealing. Also, they offer

ways to custom-fit the lessons to a teacher's

needs, and they offer limited evaluation and

progress-report facilities for each learner.

In addition, a new generation of powerful,

yet easy-to-use productivity software for children

is available: word processors like Quill from D.C.

Heath, Magic Slate from Sunburst, the productiv

ity series from Grolier (Friendly Filer, EduCalc,

and Easy Graph), and Scarborough's MasterType's

Writer and MastcrType's Filer are examples of this

new generation.

Computers In The Curriculum
However, even if software quality improves, we

still need to see an explicit connection between a

teacher's curriculum and the programs she has

available.

As a start, textbooks should refer to specific

software and vice versa. Computer disks and

computer-learning units should be included in

every textbook. A teacher won't be forced to use

these, but if she chooses to, they should enable

her advanced students to explore a topic in more

depth, and provide self-paced practice for those
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who need more work.

On the other hand, new curriculum-based

(or at least, curriculum-supportive) programs are

appearing on the market. One of the best is the

family of "Intelligent Tutor" programs produced
by Intelligent Software (9609 Cypress, Munster,

IN 46321; 219-923-6166), which include five

math programs targeted to older children: Al

gebra I, Geometry, Algebra II, and Trigonometry

parallel the standard high-school math curricu

lum; and SAT Math helps students prepare for

the math portion of the SAT exam.

A Successful Alternative
More and more teachers are also choosing the

third route and creating their own software and

materials for integration into their curriculum.

This is not as simple as it sounds. Few teachers,

alone, have the time or expertise to develop a

battery of materials or programs and then plug

them into their daily schedule.

But an entire school system—in a city, a

county, a state, or province—can do this. I found

this out when I visited the city school system in

Vancouver, British Columbia. Under the active

guidance of Mike Northy, the District Elementary

Computer Consultant, the school system is

developing a rich library of programs, books, and

other materials to feed into the city's elementary

schools. (For more information, write to Michael

L. Northy, Education Services Group, Board of

School Trustees of School District No. 39

[Vancouver], 1595 W. 10th Avenue, Vancouver,

B.C. V6J 128 CANADA; or call 604-731-1131.)

The Teacher: The Real Key
The Vancouver program is successful because

Mike has patiently worked with individual

schools and parent-teacher associations to de

velop grass-roots support, and because the city is

big enough to provide a pool of talented teachers

who can jointly develop the materials and

enough classrooms, teachers, and students to

make it all worthwhile.

But the real key to Vancouver's success, I be

lieve, is the teachers themselves. My old image

of the "factory classroom" placed the teacher as

supervisor or foreman. She does act as a fact-

and-skill-processing manager, but there are other

things she does that far transcend this role and

make her an invaluable part of my son Eric's

(and all children's) school experience. Most im

portant of all is her style of teaching and the

warm, person-to-person attention I saw one of

the teachers lavish on each child in her class

when I visited Eric's school. Now, after visiting

Eric's classroom and seeing his future teachers in

action, I'm convinced that a teacher is much,

much more. ©
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The Art Of Repetition

In BASIC

Michael S. Tomczyk is a former Commodore marketing

executive ami product designer. His recent book, The

Home Computer Wars, describes the rise of Commodore

and is published by COMPUTE! Books.

This month we're going to look at some of the

many ways to repeat actions in BASIC programs.

And choosing the right way can be an art.

You might notice that I often repeat a

particular programming tip in different forms to

help explain it better. In BASIC, you can use rep

etition in a lot of different ways:

Repeating certain graphics symbols makes a

long line across the screen.

Repeating the use of a variable allows you to

use it in different ways.

Repeating an action a specified number of

times is easy with FOR-NEXT.

Repeating a complex action or calculation

can be used with a GOSUB.

Repeating, The Hard Way
The clumsiest way to repeat an action in BASEC

is to type {he command over and over. But this

wastes memory and also makes you do a lot of

unnecessary typing. You could type the following

progr im like this:

L0 PRINT
****** **+"

20 PRINT "COMPUTE I 'S GAZETTE1
30 PRINT "********+**

********* >

40 PRINT "COMPUTERS GAZKTTE"

50 PRINT
****** ft #* -

60 PRINT "COMPUTE!"S GAZETTE"

70 PRINT

80 PRINT "COMPUTE I 'S GAZKTTE

40 COMPUTE! s Gazette Augu9t 19B5

Lines 10, 30, 50, and 70 print 40 SHIFTed

asterisks. VIC users should type only 22 SHIFTed

asterisks.

You could do the same thing by doing this

(VIC users should change 40 to 22 in this and

subsequent examples):

10 FOR X=l TO 4

20 FOR G=l TO 43: PRINT "*_";: NEXT

30 PRIE7T "COMPUTE 1'S GAZETTE"

40 NEXT

One program looks clumsy and takes eight

lines. The second program docs the same thing

in only four lines and with a lot less typing.

We'll come back to this example in a moment.

First, here's a quick list of the most common

methods to repeat actions in BASIC:

1. Type the command over and over.

2. Use a GOTO to move to a tine and repeat it.

3. Wrap an action you want to repeat in a FOR-

NEXT loop.

4. Use a GOSUB to insert the action where you

want it.

GOTO And The "Infinite" Repeat
Most of you will be familiar with the following

example, which displays a message over and

over again. Enter the program, then type RUN

and press RETURN:

10 PRINT "ALBERT EINSTEIN"

20 GOTO 10

Line 10 displays the message, in this case

the name of our century's most famous scientist,

and line 20 tells the computer to go back to line

10 and print it again. This program is called a

loop because it keeps "looping" back to do the

same thing over and over again. To break out of

· .. BASIC 
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Michael S. Tomczyk is a fo rmer Commodore marketing 
executive alld product desigller. His reeellt book, The 
Home Computer Wars, describes tile rise of Commodore 
and is pI/viis /led by COMPUTE! Books. 

This month we're going to look at some of the 
many ways to repeat actions in BASIC programs. 
And choosing the right way can be an art. 

You might notice that I often repeat a 
particu lar programming tip in different forms to 
help explain it bette r. In BASIC, you can use rep· 
elition in a lot of different ways: 

Repeati ng certa in graphics symbols makes a 
long line across the screen. 
Repeating the use of a variable allows you to 
use it in different ways. 
Repeating an action a specified number of 
times is easy wi th FOR4NEXT. 
Repeating a complex action or calcu la tio n 
can be used with a COSU B. 

Repeating, The Hard Way 
The clumsiest way to repeat an action in BAS IC 
is to type the command over and over. But this 
wastes memory and also makes you do a lot of 
unnecessary typing. You could type the following 
progr lin like this: 

20 PRINT "COMPUTE I ' 5 GAZETTE " 

40 P RINT " COl'IPUTE I '5 GAZETTE" 
50 PR I NT "***************** ******* ** ***** 

********* " 
60 PRI NT "COMPU 'rE! ' 5 GAZETTE " 
70 P RI NT "*************** ********** ****** 

B0 PRINT "COM PUTE I ' 5 GAZETTE" 
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Lines lO, 30, 50, and 70 print 40 SHIFTed 
asteri sks. VIC users should type only 22 SHIFTed 
asterisks. 

You cou ld do the same thing by doing this 
(VIC users should change 40 to 22 in this and 
subsequent examples): 

10 FOR X= l TO 4 
20 FOR G=l TO 40 : PRINT " *":: NEXT 
30 PRINT " COMPUTE I '5 GAZETTE " 
413 NEXT 

One program looks clumsy and takes eight 
lines . The second program does the same thing 
in on ly four lines and with a lot less typ ing. 
We' ll come back to this exam ple in a moment. 
First, here's a quick list of the most common 
methods to repeat actions in BASIC: 

1. Type the command over and over. 
2. Use a COTO to move to a line and repeat it. 
3. Wrap an action you want to repea t in a FOR4 

NEXT loop. 
4. Use a CaSUB to insert the action where you 

want it. 

GOTO And The "Infinite" Repeat 
Most of you wi ll be fami liar w ith the fo llm..,ing 
example, which displays a message over and 
over again. Enter the program, then type RUN 
and press RETURN: 

10 PRINT "AL BERT EI NST EIN" 
20 GOTO 1 13 

Line 10 disp lays the message, in th is case 
the name of our century's most fa mous scientist, 
and line 20 tells the computer to go back to line 
10 and print it again. This program is ca ll ed a 
/001) because it keeps " looping" back to do the 
same thing over and over again. To break out of 
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the loop you have to press the RUN/STOP key.

The program displays the message in a vertical

column because each new PRINT statement is

automatically put on a new line, unless you add a
semicolon at the end 6f line 10. The semicolon (;)

is like "glue." It makes printed messages occur

right after each other, in a running stream.

You can put a GOTO on the same line as

the command you want to repeat. Here's the

same example on one line (with the semicolon

inserted):

10 PRINT "ALBERT EINSTEIN ";: GOTO 10

Using the GOTO command to go back to the

same line has some special uses. For example,

you can use it to make the computer stop and

wait until a key is pressed, like this:

10 PRINT "[CLR}ALBERT EINSTEIN": PRINT: P

RINT "PRESS ANY KEY TO GO ON."

20 GET KS: IF KS = "" THEN GOTO 20

30 PRINT "ALBERT EINSTEIN ";: GOTO 30

Line 10 clears the screen and displays Ein

stein's name. The PRINT command all by itself

puts a blank line on the screen (in other words,

skips a line). Then we print an instruction to the

user.

Line 20 uses the GET command to tell the

computer to look for a key to be pressed. The IF-

THEN statement sets up a condition which tells

the computer IF no key is pressed ("" in this case

means "no key"), THEN keep going back to the

same line and chock to see if a key is pressed.

The trick here is that if any key on the keyboard

is pressed, line 20 stops going back to itself and

the program "falls through" to the next line.

Remember, if no key is pressed, the program

stops and waits. If any key is pressed, the pro

gram drops through to the next line.

Line 30 displays Einstein's name over and

over. Press RUN/STOP to break out of the

"loop," then type NEW and press RETURN to

erase this example and get ready for the next
one.

Repeating Actions With

FOR-NEXT
The FOR-NEXT command is the most common

way to repeat actions, especially when you want

to specify exactly how many times an action

should repeat. The important thing to remember

about this command is that everything between

the FOR and the NEXT command will be re

peated as many times as you specify. Here's a

simple example:

10 FOR X-l TO 10:PRINT"ALBERT EINSTEIN":

NEXT
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Type RUN and press RETURN. The first
part of the command tells the computer it's going

to do something ten times. Then we insert the
command we want to repeat—in this case print

ing Einstein's name—followed by the NEXT

command.
The way this works inside the computer is

that the variable X starts out with a value of 1
and prints Einstein's name. When the computer

reaches the NEXT command, X is increased to 2,

and Einstein's name is printed again, and so on

until X reaches its upper limit—in this case, 10.

Then, X becomes 11, the computer realizes that

11 is beyond the limit (10) we gave it, and the

program continues. Try changing the numbers 1

and 10 and run the program again to see what

happens.

The variable X can be named anything you

choose: a letter (A,B,C), two letters (AB,AX,XY),

or a letter and a number (A1,X4,M2). The range

of numbers can also be changed. If you type FOR

X = 6 TO 15, Einstein's name will still print ten

times. If you type FOR X=41 TO 60, Einstein's

name will print 20 times.

REM. The STEP command lets you skip num
bers in a FOR-NEXT sequence, and also lets you

"step" backwards through a number sequence. Here

are some examples to try:

10 FOR X = I TO 20 STEP 2rPRINT"EINSTEIN":NEXT

10 FOR X = l TO 20 STEP 2:PRINT X:NEXT

10 FOR X = 20 TO 1 STEP -2:PRINT X:NEXT

10 FOR X = 20 TO 1 STEP -1:PRINT X:NEXT

This is especially useful when going up or

down a musical scale or in creating a sound effect

which pops up or down through the scale of notes,
by STEPing 2, 5, 10 or however many notes at a

time—either up from a low note to a high note, or

down from a high to a low note. When you go down
from a higher number to a lower number, STEP a
negative number like STEP -1, STEP -5, and so on.

You can also use FOR-NEXT to repeat a

graphics symbol, like this:

10 FOR G=l TO 40: PRINT "*";: NEXT

This is a convenient way to draw a hori

zontal line across the screen. It simply prints the

single short line symbol 40 times (22 if you have

a VIC) to make a long line across the screen.

You can also wrap several program lines in a

FOR-NEXT loop, like this example which we

used at the beginning of the column:

10 FOR X=l TO 4

20 FOR G=l TO 40: PRINT "*";.

30 PRINT "COMPUTE!'S GAZETTE'

NEXT G

the loop you have to press the RU N/STOP key. 
The progra m displays the message in a vertica l 
column because each new PRINT statement is 
auto matica ll y pu t on a new line, IInless you add a 
semicolon at the end Of line 10. The semicolon (;) 
is li ke " glue." It makes printed messages occur 
righ t after each other, in a running stream. 

You can put a GOTO on the same line as 
the command you want to repeat. Here's the 
same example on one line (with the semicolon 
inserted): 

1" PRINT "ALBERT ElNSTEIN ":: GOTO Ie 

Using the GOTO command to go back to the 
same line has some specia l uses. For example, 
you can use it to make the computer stop and 
wait un til a key is pressed, li ke this: 

10 P RINT " {CLR}ALBERT EINSTEIN " : PRINT: P 
RINT "PRESS ANY KEY TO GO ON . " 

20 GP.T K$: IF' K$ =" " T~IEN GOTO 20 
3 0 PRINT "ALBERT EI NSTt-;IN ";: GOTO ]0 

Line 10 clears the screen and displays Ei n
stein's namc. The PRINT command all by itse lf 
puts n blnn k line on the screen (in other words, 
sk ips n li ne). Then we print an instruction to the 
user. 

Line 20 uses the GET commnnd to tell the 
computer to look for a key to be pressed. The IF
THEN statement sets up a condi tion which tells 
the computer IF no key is pressed ('''' in this case 
means. "no kcy" ), THEN kcep going back to the 
same Imc and check to see if a key is pressed 
!he trick h~re is that if any key on the keybo~ rd 
IS pressed, lme 20 stops going back to itself and 
the program "falls through" to the next line. 
Remember, if no key is pressed, the program 
stops and wai ts. If nlly key is pressed, the pro
gram drops through to the next line. 

Line 30 displays Einstein's name over and 
over. Press RUN/STOP to break out of the 
" loop," then type NEW and press RETURN to 
erase this example and get ready for the next 
one. 

Repeating Actions With 
FOR·NEXT 
Thc FOR-NEXT command is the most common 
way to .repea t actions, especiall y when you want 
to specify exactly how many times an action 
should repeat. The importa nt th ing to remember 
aboll.' this command is that everything bctweell 
the r'OR and the NEXT command will be re
p.eated as many times as you specify. Here's a 
SI mple example: 

10 FOR X- I TO IO:I)RINT"A LB ERT EINSTEIN": 
NEXT 
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Type RU N "nd press RETUR N. The fi rst 
pa rt of the command tell s the computer it's going 
to do something ten times. Then we insert the 
command we wan t to repeat-in this case print
ing Einstein 's name-followed by the NEXT 
command . 

The way this works inside the computer is 
that the variable X starts out with a va lue of 1 
and prints Einstein's name. When the compu ter 
rcaches the NEXT command, X is increased to 2, 
and Einstein 's name is printed again, and so on 
until X reaches its upper limit-in this case, 10. 
Then, X becomes 11, the computer realizes that 
11 is beyond the li mit (10) we gave it , and the 
program continues. Try changing the numbers 1 
and 10 and fu n the program again to see what 
ha ppens. 

The va ri able X can be named anything you 
choose: a letter (A. B,C), two letters (AB,AX,XY), 
or a Ictter and a number (A l ,X4,M2). The range 
of numbers can also be changed . If you type FOR 
X= 6 TO 15, Einstein's name will still print ten 
times. If you type FOR X= 41 TO 60, Einstein's 
name will print 20 times. 

REM: Tile STEP commnlld lets you skip IWIIl

bers ill Q FOR-NEXT scquencc, nnd also lets you 
"stcp" backwards through a /lumber sequel/ce. Here 
are some exnmples to try: 

10 FOR X- I TO 20 STEP 2:PRJNT"EINSTEIN":NEXT 
10 FOR X- I TO 20 STEP 2:PRINT X:NEXT 
10 FO R X- 20 TO 1 STE P - 2;PRINT X: NEXT 
10 FOR X- 20 TO 1 STEP - l :I'RINT X:NEXT 

This is especially Ilse[ul when goi/lg up or 
dOl~/l a lIlusical scale or ill crentillg a soulld effcct 
willell pops lip or dowlt through the scnle o[ /lo les 
b~ STEl~i llg 2, 5, 10 or however mallY /loles at a ' 
tlme-elt/ler lip [rolll a lolV lIote to a high /late or 
dowlI [rom n high to a low 1I0tC. Whcn YOIi go down 
[rom a higher II/Imber to n lower /lumber STEP a 
lIegative wl/llber like STEP - 1, STEP -5; alld so all. 

You can also use FOR-NEXT to repeat a 
graphics symbol, li ke thi s: 

10 FOR Ga l 1'0 '10 : PRINT "':''' ;: Nf:XT 

This is a convenient way to draw a hori 
z.ontal line a ~ross the screen. It simply prints the 
slIlgle short Ime symbol 40 ti mes (22 if you have 
a VIC) to make a long line across the screen. 

You ca n also wrap several program lines in a 
FOR-NEXT loop, li ke this exam ple which we 
used at the beginn ing of the column : 

10 FOR X=l TO 4 
20 FOR G= 1 TO 40; PRI NT ". " ; : m:X T G 
]0 PRINT " COMPUTE ! I S GAZETTE " 



40 NEXT

50 PRINT: PRINT "CONTINUE REST OF PROGRAM

Line 10 starts the FOR-NEXT loop. Every

thing between this line and the NEXT command

in line 40 is repeated four times.

Line 20"contains our graphics line loop,

which puts a long line across the screen. Line 30

prints the message.

Line 40 tells the computer to increase the

variable X by one and run through the program

again. When the X becomes 4, and the fourth cy

cle is completed, the program continues to line

50 and goes on to the rest of your program.

Using FOR-NEXT Variables To

Count
As we've learned so far, the FOR-NEXT loop

makes program actions repeat because the com

puter increases the variable each time it cycles
through the loop. You can make use of this vari

able in many ways, just like any number. Try

this example:

10 FOR N = l TO 10:PRINT N:NEXT

Here, we define the variable N as a range of

numbers from 1 to 10. We can use this to print

the value of N. Since the value of N changes,

from 1 to 10, the computer prints the value and

counts from 1 to 10. You can also use this

method for calculations, like this:

10 FOR N = l TO 5:PRINT"2 TIMES"N" EQUALS"

2*N:NEXT

Here, we print the message "2 TIMES" in

side quotes, then go outside quotes to print the

value of N (which is 1, 2, 3, 4, and 5), then the

word "EQUALS" inside quotes, and finally we

go outside quotes to print the result of a calcula

tion (1*5, 2*5, 3*5, 4"5, and 5*5).

Here's another variation:

10 FOR N=40000 TO 100000 STEP 10000:PRINT"12

TIMES"N" EQUALS "12lN:NEXT

Here's another variation which combines a

PRINT message with the use of the FOR-NEXT

variable:

10 FOR N = l TO 10;PRINT" {CLR} EINSTEIN...

REPETITION"N:NEXT

Using GOSUB To Repeat Actions
What if you want to repeat an action several

times, but in different parts of your program?

Here's where the GOSUB command comes in

handy. Try the following short example:

10 PRINT "{CLRlEINSTEIN OUTDATED NEWTON..

."! GOSUB 100

20 PRINT "BUT WHO WILL": GOSUB 100

30 PRINT "OUTDATE EINSTEIN...?": GOSUB 10
0

40 GOSUB 100: GOSUB 100: GOSUB 100

50 END

100 FOR G=l TO 40t PRINT "•";: NEXT: RETU
RN

Here we want to print three short messages

on the screen and separate them with horizontal

lines, but instead of typing the "line-making"

line over and over again, we use a GOSUB to

jump down to line 100 and use it over and over

again.

Line 10 clears the screen, prints our mes

sage, and GOSUBs to line 100. Line 100 displays

a horizontal line on the screen, and the RETURN

command sends the computer back where it

came from—the end of line 10—so it continues

on to line 20.

Line 20 prints another message, GOSUBs to

line 100 to print the horizontal line, returns to

the end of line 20, and continues on to line 30,

which does the same thing.

Line 40 is included to show you that you

could use the GOSUBs by themselves to put sev

eral lines on the screen.

A GOSUB can be used for many different

purposes. In this next example, we use it to make

the computer choose six random numbers from 1

to 40. We'll call this program a "lottery."

10 FOR L=l TO 6: GOSUB 100: PRINT "LOTTER

Y NUMBER"L"IS"R

20 NEXT

50 END

100 R=INT((RND(1)*40)+1): RETURN

Line 10 is a FOR-NEXT loop which counts

from 1 to 6. The GOSUB is inserted here so the

random number in line 100 is chosen before we

have to use it. The random number (R) is printed

at the end of the message. Line 100 chooses a

random number from 1 to 40 and RETURNS.

Line 20 contains our NEXT command.

Line 50 ends the program.

REMl If you put subroutines at the end of a
program, you should separate them from the main

program with an END statement. Otherwise, the

program "falls through" to the subroutine and exe

cutes it once. Then, the RETURN causes a RETURN

WITHOUT GOSUB error. Try deleting Itnt 50 to
sec how this can happen.

Repeating actions are fundamental to nearly

every program. As we've seen here, there are

various ways to accomplish the same thing, but

some are more efficient than others. <Q

COMPUTEls Gazette August 19B5 43

40 NEXT 
50 PRINT : PRINT "CONTINUE REST OF PROGRAM 

Li ne 10 sta rts the FOR~NEXT loop. Eve ry~ 
thing be tween this line and the NEXT command 
in line 40 is repeated four times. 

. Li ne 2o-contai~ s our graph ics li ne loop, 
whIch puts a long Ime across the screen. Line 30 
prints the message. 

Line 40 tell s the computer to increase the 
varia ble X by one and run through the program 
aga in. When the X becomes 4, and the fourth cy~ 
cle is completed, the program continues to line 
50 and goes on to the rest of your program. 

Using FOR·NEXT Variables To 
Count 
As we've learned so far, the FOR~NEXT loop 
makes program actions repeat because the com~ 
puter increases the va riable each time it cycles 
th rough the loop. You can make use of this vari~ 
able in ma ny ways, just like any num ber. Try 
th is example: 

10 FOR N - l TO 10:PRINT N:NEXT 

Here, we define the vari able N as a range of 
numbers from 1 to 10. We can use this to print 
the value of N. Since the value of N changes, 
from 1 to 10, the computer prints the value and 
counts from 1 to 10. You can also use th is 
method fo r calcula ti ons, li ke th is: 

10 FO R N- l TO 5:PRINT"2 TlMES"N" EQUALS" 
rN:NEXT 

Here, we print the message "2 TIMES" in· 
side quotes, then go outside quotes to print the 
value of N (which is 1, 2, 3, 4, and 5), then the 
word "EQUALS" inside quotes, a nd fi na ll y we 
go outside quotes to print the result of a calcula· 
tion (1"'5, 2"'5, 3"'5, 4"'5, and 5"'5). 

Here's ano ther varia tion: 
10 FOR N- 40000 TO 100000 STEP l 0000:PRINT"12 

TlMES"N" EQUALS "12"'N:NEXT 

Here's anot her varia tion wh ich combines a 
PRINT message wi th the use of the FOR·N EXT 
variable: 

10 FOR N- l TO 10:PRINT" {CLR} EINSTEIN ... 
REPETITION"N:NEXT 

Using GOSUB To Repeat Actions 
What if you want to repeat an action severa l 
ti mes, but in different parts of your program? 
Here's where the COSUS command comes in 
handy. Try the following short example: 

10 PRINT ,, { CLR I EINSTEI N OUTDATED NEIo{t'ON •• 
. " : GOSUB 10 0 

20 PRINT " BUT WHO HILL ": GOSUB 100 

30 PRINT " OUTDATE EINSTEIN • • • ? " : GOSUB 10 • 
40 GOSUB 100: GOSUB 100 : GOSUB 100 
50 END 
1~0 FOR G=l TO 40 : PRINT ""''': : NEXT : RE'ru 

RN 

Here we want to print three short messages 
on the screen and separate them with horizontal 
lines, but instead of typing the "Iine~making" 
li ne over and over aga in, we use a COSUB to 
jump down to li ne 100 and use it over and over 
aga in . 

Line 10 clears Ihe screen, prints our mes· 
sage, and GOSUBs 10 line 100. Line 100 displays 
a ho rizontal li ne on the screen, a nd the RETURN 
command sends the computer back where it 
ca me from-the end of line 10-50 it continues 
on to line 20. 

Li ne 20 prints anot her message, GOSUBs to 
li ne 100 to print the horizon ta l li ne, returns 10 
the end of line 20, a nd conti nues on to line 3D, 
which does the same th ing. 

Line 40 is included to show you that you 
could use the COSUBs by the mselves to put sev· 
eral li nes on the screen. 

A COSUB can be used fo r many d ifferent 
purposes. In this next example, we use it to make 
the computer choose six random numbers from 1 
to 40. We'll ca ll this program a " lottery." 

1 0 FO R L"' 1 TO 6: GOSUB 100 : P RI NT "LOTTER 
'i NUMBER"L " IS " R 

20 NEXT 
50 END 
100 R= I NT«RND(1) * 40) + 1): RETURN 

Li ne 10 is a r OR·NEXT loop which counts 
from 1 to 6. The COSUB is inserted here so the 
random number in li ne 100 is chosen before we 
have to use it. The random number (R) is printed 
at the end of the message. Li ne 100 chooses a 
rando m number from 1 to 40 and RETURNs. 

Li ne 20 conta ins our NEXT command. 
Line 50 ends the program. 

REM: If YOII Pllt slIbrolltjlles at the elld of a 
program, YOII shollld separate them from the main 
program with all END statemCllt. Othenvise, the 
program ''falls OirOllg/l" to tile slliJrolltilie alld exe· 
CII tCS it alice. Thcll, thc RETURN ca1lSCS II RETU RN 
WI THOUT COSUB crror. Try tlelctjng lille 50 to 
SCC 110w this ca ll happel!. 

Repeating actions are fu ndamenta l to nearly 
every program. As we've seen here, there are 
va rious ways to accomplish the same thing, but 
some are more efficient than others. CD 
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MACHINE LANGUAGE FOR BEGINNERS

Richard Mansfield, Senior Editor

Crossing
If you're already good at BASIC, then you've

seen the wall that prevents you from getting bet

ter. There's only so much you can do to improve

the speed of your programs in BASIC—and it

can be a considerable effort to squeeze a little

extra efficiency out of a language which has very

definite limits.

That's one of the main arguments for mak

ing the leap and crossing over to machine lan

guage. ML can be a hundred times faster than

BASIC. But what only ML programmers know is

that ML isn't really that difficult or that mysteri

ous. It just seems obscure at first because it uses

different command words and builds programs a

different way. However, once you know the few

underlying rules that distinguish ML from

BASIC, you'll wonder why you put off learning

ML. It's not hard and it's the only way to take

your programming to the max.

If You Know BASIC
If you know how to communicate with your

computer in BASIC, you know how to construct

loops and branches and variables. ML, too, is

based on loops and branches and variables. ML

does the same things that BASIC does, you just

write the program instructions differently.

Let's take a simple BASIC program that de

fines four variables, prints a prompt message,

gets input from the user, branches to print out

the correct response message, and then loops

back for more input. This is pretty simple, but it

illustrates how variables, input, output, looping,

and branching are accomplished in both BASIC

and ML. By comparing the methods, you'll learn

a good deal about how ML works and begin to

see that there's nothing inherently difficult about

ML,

Program 1: basic version

10 NE? = "MESSAGE #1"

20 TWO? = "MESSAGE #2"

30 THREE$ = "MESSAGE #3"

40 PROMPT? ■ "PLEASE ENTER A NUMBER BETWEEN

1 AND 3. HOWEVER, EXIT THIS

50 PI? = "ROUTINE WITH ANY OTHER NUMBER."

100 PRINT PROMPT?;Pl$

110 INPUT A

120 IF A = 1 THEN PRINT NE?:GOT0 100

130 IF A = 2 THEN PRINT TWO?sGOTO 100

140 IF A = 3 THEN PRINT THREE?:GOTO 100

Now let's see what the ML program would

look like. To write ML, you can write a series of

instructions, much the way you would write a

BASIC program. You can even use colons to

separate instructions just as BASIC does (see line

100 in Program 2).

There's one extra step to ML, however, that

you must take after you've written the program.

The ML you write has to be translated from your

instructions (called source code) into a real,

runnable ML program (called object code). This

translation is done for you by a program called

an assembler. That's a special program which

doesn't come with the computer; it's not inside

waiting for you to type RUN the way BASIC is.

Instead, you must buy an assembler. There are

several available for Commodore computers, but

I'll use the LADS assembler from my Second Book

of Machine Language in the following example.

Here's the ML equivalent to the above

BASIC program:

Program 2: Machine Language Version
10 *= 828

20

30

35

36
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Crossing 
If you're already good at BASIC, then you've 
seen the wa ll that prevents you from get ting bet
ter. There's only so much you can do to improve 
the speed of your programs in BASIC- and it 
can be a considerable effort to squeeze a little 
extra efficien cy out of a language which has very 
definite limits. 

That's one of the main arguments for mak
ing the leap and crossing ove r to machine lan
guage. ML can be a hundred times faster than 
BASIC. But what on ly ML programmers know is 
tha t ML isn 't reall y that difficult or that mysteri
ous. It just seems obscure at (irst because it uses 
diffe rent command words and builds programs a 
differen t way. However, once you know the few 
underlyi ng rul es that d istingui sh ML from 
BASIC, you' ll wonder why you put off lea rning 
ML. It 's not hard and it's the on ly way to take 
yo ur programming to the ma x. 

If You Know BASIC 
If you know how to commu nicate with your 
compu te r in BASIC, you know how to construct 
loo ps and branches and variables . ML, too, is 
based on loops and branches and variab les. ML 
does the same th ings that BASIC does, you just 
write the program instructions differently. 

Let's take a s imple BASIC program that d e
fin es four variables, prints a prompt message, 
gets inpu t fro m the user, branches to print out 
the co rrect respo nse message, and then loops 
back for more input. This is pretty simple, but it 
illustrates how variables, in put, output, loo ping, 
and branching are accomplished in both BASIC 
and ML. By comparing the methods, you' ll learn 
a good d ea l about how ML works and begin to 

see that there 's nothing inherently difficult about 
ML. 

Program I: BASIC Version 

10 NE$ - "MESSAGE tl " 
2 13 TWO$ - "MESSAGE '2" 
30 THREE$ - "MESSAGE '3 " 
413 PROMPT$ - "PLEASE ENTER A NUMBER BETWEEN 

1 AND 3. HOWEVER , EXlT THIS 
513 P1$ - "ROUTINE WI TH ANY OTHER NUMBER . " 
lee PRINT PROMPT$:P l $ 
lIe INPUT A 
1213 IF A s 1 THEN 
130 IF A - 2 THEN 
140 IF A - 3 THEN 

PRINT 
PRINT 
PRINT 

NE$ :GOTO lee 
TW'O$ :GOTO lee 
THREE$ : GOTO lee 

Now let 's see what the ML program would 
look like. To write ML, you can write a series o f 
ins tructions, much the way you would write a 
BASIC progra m. You can even use colons to 
separate instructions just as BASIC does (see line 
100 in Program 2). 

There's one ex tra s tep to ML, however, that 
you must take after you' ve written the program. 
The ML you write has to be translated from your 
instructions (called sO llrce code) into a rea l, 
runnable ML program (called object code). This 
trans lation is do ne for you by a program called 
an assembler. That's a special program which 
doesn ' t come wit h the computer; it's not inside 
wa iting for you to type RUN the way BASIC is. 
Instead , you must buy an assembler. There are 
several avai lable for Commodore computers, but 
I'll use the LADS assembler from my Second Book 
of Maclline Lallguage in the following example. 

Here's the ML equiva lent to the above 
BAS IC program: 

Program 2: Machine Language Version 
113 t = 828 
20 . 0 
3. 
J5 
36 
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ALL OF A SUDDEN
Statement: All of a sudden some of our competitors have made astonishing technical and pricing

breakthroughs. Breakthroughs?

Fact: At DSI we believe in designing and pricing a product properly from the beginning so that
you don't have to scramble for breakthroughs later. .

Gee whiz, don't flog a dead horse.

$49.95

PARALLEL PRINTER INTERFACE
FOR USE WITH THE COMMODORE Vic 20, C64 and 128PC

Distributor and dealer programs available. Call 316-264-6118 for immediate information.

dsi
T.M.

DATA SHARE, INC.
717 Soutti Emporia - Wichita, Ks. 67211-2307 • 316-264-6118 • Telex: 6501934977

DSI is a major OEM and private label manufacturer. Call for compiele information and quotations

PROGRAM PROTECTION MANUAL

FOR THE C-64 VOLUME II

Not Juit a third edition — a new find up-to-dale inn nun I

covering ihe lalest advances in program protection. Over

275 pages o! valuable Information. Topics include.

ENCRYPTION AND DECRYPTION

UNDOCUMENTED OPCODES

GCR RECORDING

CUSTOM DOS ROUTINES INCLUDING:

Halftrack,

Extra Tracks and Secton

Non Sionda rcf Sector*

Nybblt Counting

Track Arcing

Density Changes

Synchronized Tracks

CARTRIDGES AND EPROMS

Uil/iy an Eprom Programmer

Cartridge Protection Scheme*

Epram Design and Manufacture

PROTECTING VOUR OWN SOFTWARE

TIPS FROM EXPERTS ON

PROTECTION AND BACKUP

AND MUCH. MUCH MORE ...

A disk H Included to help explain the concepts.

$34.95 + Shipping

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

SINGLE SLOT EXPANSION BOARD

• FULLY SWITCHED, Including GAME. EXROM.

ENABLE AND POWER SWITCHES.

• LED Indicators lor type of cartridge

• RESET BUTTON

• COMPACT

$24.95 + Shipping

PROGRAM PROTECTION MANUAL

FOR THE C-64 VOLUME 1

$29.95 + Shipping

1541 DISK DRIVE ALIGNMENT

PROGRAM - VERSION 2

No special roots or knowledge are required lo properly

align Ine 1541 disk drive with this program (although

average mechanical ability Is* required).

A WELL TESTED. PROVEN PRODUCT. NOW

EVEN MORE ACCURATE!! VERSION 2 FEATURES

A NEW CALIBRATION DISK. SPECIALLY PRE

PARED ON SOPHISTICATED EQUIPMENT FOR

EXTRA PRECISION.

NO FANCY SCREEN DISPLAYS OH HIRES

GRAPHICS. JUST A GOOD. SOLID DISK DRIVE

ALIGNMENT PROGRAM - THOUSANDS ALREADY
IN USE" SEE THE REVIEW IN THE OCTOBER 1984

ISSUE OF COMPUTE!'! GAZETTE

$44.95 + Shipping

updates cluorJtjbte lo prior purchasers for
120.00 I Shipping

* * * * it

PROGRAM PROTECTION NEWSLETTER

We will gamine [J5 (ormoie) programs each month The

protection schemes will be examined and btoken down

toe aid in making archival copies. This will be a How and

Why approach to program protection wilh special inon-
Ihlj/ articles covering the DOS,opcrallng syslem. producr

reviews and more.

$35.00 post paid in U.S. & Canada

$45.00 First Class post paid Foreign

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

CSM
SOFTWARE, INC.

P.O. Box 563. Crown Point. IN 46307

(21()) 663-4335

VISA AND M V.ll HI Mil) ACCLPTLU

DEALER INQU1HIL5 INVITED

SM|i|iln<t 13 50 fri-r ili in Ln U.S.: i'ir h.fiI. i. h -m i

CARTRIDGE BACKER

THE ORIGINAL

CARTRIDGE BACKUP SYSTEM.

NOW EVEN BETTER.

PACKAGE INCLUDES:

1. EXPANSION BOARD. PROGRAM DISK

AND USER'S MANUAL

2. CARTRIDGE BACKF.H software to backup 99%

of the most popular cartridges lo disk.

3. ARTS. ACTIVE AND PARKER BACKER

software to backup many disk programs.

4. SUPERBOOTER — Id crt-ale your own

autoboots.

5. SUPERSAVER — copies files to or from

disk or [ape.

6 SOLD FOR ARCHIVAL USE ONLY!!

Cartridges ore saved lo disk with an autobootand will

run ails. Unlike all other cartridge backup syslems,

NO EXTERNAL RAM BOARDS. ROMS OR CAR

TRIDGF.S ARE REQUIRED.

FOR THE C-64

S54.95 + Shipping

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

NUMERIC KEYPAD

FOR VIC and CM

NO SOFTWARE

REQUIRED

100% COMPATIBLE

WITH ALL SOFTWARE

MORE FUNCTIONS THAN

KEYPADS COSTING $79.95

$64.95 + Shipping
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PROGRAM PROTECTION MANUAL 
FOR THE C-64 VOLUME II 

NOI jutl. third tdlIIon - ......... and up-to-dar. lTWI .... r 
CO\InIng II ... '"'-It ..!vanca In PfOIIIam PI.,.ec""". Owr 
27S pqs d ~ 1rIIotmorSon. TOpIc:t ~ludto 

ENCRYPTION AND OECRYPTtON 

UNDOCUMEHJ'ED OPCODES 

GCR RECORDING 

CUSTOM DOS ROUTlNES INCWDlNG: 
HoIftt«h 
E~"" Trocki ond SKI"" 
NO<! 'SIor!dard $e(1OIO 
N~ C .... .wirIg 
Troct Ardng 
OrruwvC"" .. 
SynchroNlcd Ttoeb 

CARtRIDGES AND EPROMS 
Ullin!! .. E"..,.., Progrom..
CaHIidgot ~ Sdocma 
E"...... 0t0Ign crt4 "' .... uf_ 

PROreCT1NG YOUR OWN SOf'TWARE 

TIPS fII0M EXPERTS O N 
PROTECTION AND BACKUP 

AND MUCH, MUCH MORE ••. 

A dl..k 10 Indula-d to heJJ> ",plain IIw cone.ph. 

534.95 + Shipping 

* * * * * * * * * * * * 
SINGLE SLOT EXPANSION BOARD 

• FUUY swnCHED. IDcludl"l GAME. fJ(ROM. 
ENABLE AND POWER swnCHES. 

• LfD ~ lor type 01 cartI'Idie 
• RESET BUTTON 

• COMPACT 
$24.95 + Shipping 

PROGRAM PROTECTION MANUAL 
fOR THE C·64 VOLUME 1 

$29.95 + Shipping 

~TM 
DATA SHARE, INC . 

• WIChita, Ks. 67211-2307 • 316-264-6118 • Telex: 650 193 49n 
tot compie!9 inlormation an:! ~tions. 

1541 DISK DRIVE ALIGNMENT 
PROGRAM· VERSION 2 

No sptdoollools 01 "'-Ioodge ... r.qo.drN 10 ptOpcrly 
align 1M 1541 dlsle drIYe .... " Ihh PfCSJIam ~ 
_. ~ IIbiky It rtQUQdj . 

A \NUL TESTED, PROVEN PRODUCT. NOW 
EVEN MORE ACClRATEtt IIfRSION 2 fEATURES 
A NEW CAUBRAnON DISK. SPEClALLY PRE· 
PARED ON SOPHISTICATED EQUIPMENT FOR 
E"rn" PRECISION. 
NO .' ''NCY SCREEN DISPLAYS OR Iii_RES 
CRAPHICS. JUST A COOD. saUD DISK DRIVE 
AUGNMENT PROGRAM _ mOUSANDS AlREADY 
IN Usr., SEE mE REVIEW IN mE OCTOSER 1984 
ISSUE OF COMPU1EJ'. GAZETTE. 

$44.95 + Shipping 
updcl.u ollOiloble 10 ptIo< PI'",hosmo 10< 

120.00 • Shipping 

•• ••• 
PROGRAM PROTECTION NEWSLETIER 
W ...... ltUmhe 3-510< mQI_1 progo ..... _ h moruh Thor 
protlfC1ion leM ma ... 11 N ... mlned eod brOoM" down 
for akl ln making "'chl,ol (OIMI. TIIII wllbol. How.rod 
Why approach ro program prOl«I!on with JiNdal mono 
IMy M id •• covering rM DO!i.OpCfallng lyorem. produet 
re ..... .... ."d mor~ . 

$35.00 post paid In U.S. & Canada 
$45.00 Flrst Cia" pOlt paid fo re ign 

* * * * * • * * * * * * 

CSM 
SOFTWARE, INC. 

I' () B •• , ~) (>3 CI"\~ t ' [''' ' tll I.\, ·111.1117 
I~ I 'l l hId ,):U:, 

Vi ...... "':-'0 .' M ... flIU,\I1I) M~ CU'IU) 
"' ,\l11l I)./QII IIIII '" 1:-'\'111 11 

"''' I I 'I''' ~I H so ..... u.-,,, In \ 1'" . l m~lqn ""I~" ,·~Ir . , 

CARTRIDGE BACKER 
THE ORIGINAL 

CARTRIDGE BACKUP SYSTEM. 
NOW EVEN BElTER. 

PAQ(AGE INClUDES: 

l. EXPANSION BOARD. PROGRAM DISK 
AND USER'S MANUAL 

2 . CARmlOOE BACKER software 10 bacl\up 99% 

of lI, v moll popular c.mldga to db!<. 
3. ARTS. AC'nVE ANO PARKER SACKER 

.. Irw •• 10 bad<up many dWr. progI'Bmi. 

4 . SUPERBOOTER - 10 crura !>'OW own 
lIulobooU. 

5. SUPERSAVER - C'OpIes hIa 10 or from 
d is!< or I~~ 

6. SOLD FOR ARCHIVAL USE ONLYII 

CanrIcI9n In wved 10 d .... ~ an .... IabooI.nd wi! 
run .. ·11. UnUk. liD 011\ .. urtrldge bac:ltup ~ml, 

NO EXTERNAL RAM BOARDS. ROMS OR CAR· 
TRIDGF.S ARE REQUIRED. 

FOR THE C-64 

$54.95 + Shipping 

* • • * • • * * * * * * 
NUMERIC KEVPAD 
FOR WC ond C-64 
NO SOFTWARE 
REQU01fD 
100" COM PATIBLE 
wtTH AU. SOnwARE 

MORE FUNCTIONS THAN 
KEVPAOS COSTING S799!> 
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Super Summer

Sizzlcr

Super Summer Siziler Solo Ends 9-10-85 ■/. ■,'.■ i't

Commodore 64

One Megabyte
Super SummDr

Sizzler Salezzier Sale ^^^ 0 ^Bk. • Sixzler Sale

179 Disk Drive $m
Store Spreadsheets, Databases, Wordprocessing Data, Etc.

• Commodore 64 • PET • 8032 • B128

The one megabyte disk keeps you from hunting through hundreds ol disks for your programs; plus running oui of
room on your drive for Data base Data. Word processing Text Spreadsheet Data. Business program Data. eic.

With the One Megabyte Disk Drive you can store over SVj times the capacity of the 1541. You can store your

own programs ond ony back upoble commercial programs plus dato from your business programs' Perfect as a

second Drive! ' ! ! Enter the world of professional computers today. C-64 requires I€EE interlace.
List S899.00. Sale S 179.00. LIMITED QUANTITIES! Requuv. 2 dt.-c software

$471000 Super Summer $QAA00
Z47 Sizzler Sale Z47

15%" High Speed

150-170 CPS

BUSINESS PRINTER
The 8023 is a highly advanced 136 250 column 15 ' i professional tractor friction printer with full Bit image graphics and

downloadable characters for custom reports and program listings. The paper feed includes o multiple pin tractor for
smooth error free operation. With the ribbon rated at 1 million characters (no mess cartridge) and the print head at '00

million characters this printer will last a lifetime. Full formatting with near letter quolity makes lining up decimal
points, automatic "$" signs and tabbing look fantastic ond eosy to use. With out a doubt THIS IS THE BEST PRINTER
VALUE IN THE U.S.A. List S899 00 Sale S249.00 LIMITED QUANTITIES!

SPECIFICATIONS
PRINTING METHOD

Serial Impact Dot Matrix

PRINT RATE

150 ! 70 Characters per

second(CPS)

PRINT STYLE

Neor Letter Quality

PRINT DIRECTION

Bi directional

COLUMN CAPACITY

136 250

LINE SPACING

Programmable

COPIES

3 including or iginal

RIBBON TYPE

Cartridge (SU.95]

RIBBON LIFE

1 Million Characters

PAPER WIDTH

3" to 15' i tractor or

single sheet friction

INTERFACE

IEEE Protocol

CHARACTER SIZE

0.116" high. 0.08 wide

GRAPHICS

Bit Image

Programmable Characters

Reverse Characters

ERROR HANDLING

Internal
Self ■ Diagnostics

Microprocessor

Commodore 64 IEEE Interface
[his interface plugs into your Commodore 6d Disk Drive port and ollows you to iiook up the I Megabyte Disk Drive and
8023 Punier os well os othei IEEE devices. Seporte power supply insures reliability. Fantastic Interface, (includes all
cables) List S109 95 If bought with printer or disk drive 569.00.

loo imTopIocp needed foiP FT B and 8032 com putcisj

Add SW SO lor shipping honrjiing ond insurance. Illinois residents

please odd 6". lo» Add S35 00 lor CANADA PUERTO RICO HAWAII

ALASKA Af'O FPO orders Conodian orders must be in U S dollars

WE DO NO! EXPORT TO OTHER COUNTRIES EXCEPT CAMADA

Enclose CosIiibis Check Monty Order 01 Pl'isonal Chetk. Allow IJ
doys (or dnlivory 3 lo 7 dcys for phono ardnrs 1 <foy eipiess mail I

VISA MASTERCARD CO D

NoCDO to Canada AI'O fPO

We Lave Our Cu.s(o>t> rrs

22292 N. Pepper Rd., Bornnglon. Illinois 60010

312/382-5244 to order

I> . ·"·"C;;~.;';~:;::;~"~~ "" · . 1 
One gabyt:!umme< 

Supe r Summe r 

$'i'c,o, Disk Drive $'i'c,o, 
Store Spreadsheets, Databases , Wordprocessing Data, Etc. 

• Commodore 64 • PET • 8032 • 8128 
The one megoby te disk keep s you fr om hun t ing thro ugh hundreds o f disks for you r p rog rams: pl us ru nning Ou l 01 
roo m ai' yo ur dri ve lor Dell a bo se Do lo , Wo rd proc essing l exl , Spreadsheet 0010 . Business pro g ra m Dolo , e tc. 
With the On e Megaby tc Disk Dri ve you can slorc ovor 5,/, l ime s th e capacity of th e 1541 , You con store your 
OWl! p rog ram s and ony bo ck · upobl e comm e rcial progrom s plus do lo f rO ln y~u r bu s in~ ss progroI11 5'. Perf ec t as a 
~c(ond Drive I I ! I Enter the world o f p ro t C!ss ional COlll pu h HS todoy . C.6 .J r e qUires IEEE tII redoec. 
Lis t 5899 .00 . Sal e s 179.00 . LIMITED QUANTITIES! R&qu"<l ~ 7 dm(> ~ohwo'c 

$24900 Super Summer $24900 
Sizzler Sale 

1 5'1/2" High Speed 
150-170 CPS 

BUSINESS PRINTER 
Ihe 8023 , ~ a highly advanced 136 250 colullm 15 ' , pro fe ss ional l roClor ! f ic hon pr in ter wrlh lull Bi , imoge gra phics ond 
down loadable chorotlers for Cu Sl ar" rcpo r t s and prog ram li sl ing s. Ihe paper feed includes 0 mu l t iple pin I roclor fo r 
511100 lh crro r f ree o pe rOl ion . With Ihe ribbo n raled 01 I m ill ion cho re clcrs (no mcss ca rtridg e ) ond the p rin t he ad 011 00 
mi ll ioll cho raclcrs Ihi s p r in te r w il l lo s 1 a lifetime . Fu ll fo rrn o lling w i lh near leite r qua l ity makes li n ing up deci mol 
po in ts, ou IOlnOI ;( "S" signs a nd lobbi l1g look fantast ic ond (!osy 10 use . Wi , h QuI a doubt THIS IS THE BEST PRINTER 
VALUE IN THE U .S. A . Lisl 5899 .00 Sa le 524Q .OO . LIMITED QUANTITIES! 

SPECIFICATIONS 
PRINTING METHOD COLUMN CAPAC ITY RIBBON liFE GRAPHICS 
Seri a l lrnpact Do t Mat r i x 136 · 250 I Mill ion Characters Bit Image 
PRINT RATE LINE SPACING PAPER WIDTH Programm ab le ChorOClers 
150· 170 Charac te rs per Pl ogrammobl(:' 3 ' to 15 ', Iractor o r Reverse Characters 
second (CPS ) Sing le shee t fr ic t io n 
PRINT STYLE COPIES 

INTERFACE 3. Includ ing origina l ERROR HANDLING Nea l l e rr er Qua lity IEEE Pro tocol Il1 terrla l 
PRINT DIRECTION RIBBON TYPE CHARACTER SIZE Se ll · Diagnos tics 
Bi ·direc t lona l Co rtrr dge (514 .95) 0 .116" hi9h. 0.08 w ide M icroproc esso r 

Commodore 64 IEEE Interface 
Ihls 'n terloce p lugs m lo your Com modore 64 Di sk Drive pOl t and o ll ow s you 10 hook up The 1 Megabyte Di sk Dr ive ond 
B023 PI IIl te r a s w ell as o The l IEEE device s. Sepo rte power supply Insures relIa bili ty . Fa nta st ic Inl erfa ce. (includes a l l 
cables) ll sl 5 109 95. If bo ugh t w i th printer o r disk drive Uq ,OO . 

Add SI1 50 to, .h,pp",'9 hondl"'9 ond ,nlUfone .. lII ino .. , .. " cl"m, 
" I .. " , .. o dd 6 ' ,10 ' Add 535 00 1m CANADA putRIO RIC O HAWAII 
Al ASKA APO FPO o ,d"" ( o nod ,gn o.d"" mu .. b" ;" u 5 dot '" " 
I'IE 00 11 0 / ( II:POII I IO O IHER COUNTRIES [II:((PI CANADA 
Enelo .. C" , h, .... Ch .. <~ l.Iono y O,d", 0' P" .. on,,1 Check Allo w 14 
do y, 10' d"h" ,y 1'0 7 clo y, to' pho"" o,d,,,, 1 doy " ' P' " '' "'0 ,11 

V I ~" I.IAS T[ R CA~O ( a 0 

No ( 0 0 '0 C"IIOdo APO IPO 

\ no IIIl c , la ( o n codod 10 f PE r B t 28 ond 8031 CO",pUIO ' ~ ) 

PROTECTO 
W c L O 'I) ( > OlLT C I48 l un> c -,' '<; 

22292 N . Pepper Rd" Barring ton. IIlino,s 60010 

312/382-5244 to order 



Commodore 64 Accessories

rt & SUPER

Summer Sixzler Sale
Sale Positively Ends 9-10-85

Prices will go back to regular sale prices

C128 Commodore Computer
Expandable to 512K. runs C-6d. CPM. and 7,0 Programs.

(Add S10 Shipping)

15%" Commodore 150-170 CPS Printer
Near Letter Quality. Multiple Pin Tractor Friciion Feed.

Best Printer Value in U.S.A. (Add SI 7.50 Shipping)

Commodore-64 IEEE Interface
Allows you 1o run Pel Peripherals on ihe C-6J including the

One Megabyte Disk Drive and 15' j" Printer

Juki Printer/Typewriter
Letter Quality daisy wheef use as typewriter and or printer
(auto correction) (Add S10 Shipping!

SCM 80 CPS Printer
Tractor Friction 10" Famous Name Printer does Graphics

w Interface. [Add S10 Shipping)

Cardco G Plus Interface
Convert!) Commodore to Centronics for use with mos.1 printers, plus

does Commodore graphics on graphic printers

Alphacom 40 Column Printer
Thermal technology ■ does graphics. (Add S10 Shipping)

Alphacom C 64 or Atari Interlace SB.95.

190K Slim-Line Disk Drive
Cooler 20°o faster, quieter ihati 15^1 drive (Add S10 Shipping)

One Megabyte Disk Drive (10DOK)
Double sided drive hooks up to C-64 with IEEE interface perfect as a

second drive. (Add SI 0 Shipping)

13" Premium Quality Color Moinitor
Belter ihan 1702 wilh separated video inputs. (Add SI4.50 Shipping)

Voice Synthesizer
Allows you lo lalk through your computer. Optional software lets

you play talking adventure games (Zork. etc.)

80 Column Board - 4 Slot Expander
Allows you to program in 80 columns plus gives you □ 4 slot swilch

selectable expander

Auto Dial Modem with Super Smart Software
Upload Download. Punt. Catalog. This Package has it all! ! !

Best Modem Value in the U.S.A.! !

Musicalc I Software
The Best Musical Software far the Q-bi allows you lo change all

parameters.

Oil Barrons Software
Bettor ihon Monopoly, comes with game board, disks and

instruction manual. Strike Oil or Live m the Poor Faim
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Prices wi ll go back to r e gular sa le prices 

C128 Commodore Computer 
Expandable to S12K. runs (·64 . (PM, and 7.0 Progroms. 
(Add 510 Shipping ) 

15%" Commodore 150-170 CPS Printer 
Neor l ell er Ouoldy. Multiple Pin Tractor Friction Feed. 
Best Prin ter Volue in U .S ,A. (Add 517.50 Shipping) 

Commodore-b4 IEEE Interface 
Allows you to run Pel Peripherals on rhc ( ·6 4. includong Ihc 
One Megabyte Disk Drive ond IS ' , " Printer 
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Musicale I Software 
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40 PRINTSTRING = ?ABlE;

50 GETKEY = 5FFCF;

60 PRINT = $FFD2;

70 ;
75 .

A-LOW, Y-HIGH. . . t?CBlE ON THE VIC)

PULLS IN ONE BYTE

PRINTS ONE BYTE

MAIN PROGRAM

105

106

110

120

130

140

150

155

160

170

400

410

420

430

500

502

503

510

520

530

540

550

560

565

566

570

580

5 90

LDA (KPROMPT.LDY #>PROMPT:JSR PRINTSTRING; PRINT PROMPT MESSAGE
JSR GETKEY:AND #?0F; ™PUT A NUMBER AND STRIP IT
JSR CR. PRINT A CARRIAGE RETURN

CMP SI *BNE TWOPRINT■ IS IT #1i i i «
LDA #<ONE:LDY #>ONE:JSR PRINTSTRING:JMP LOOP; IF SO PRINT THAT MESSAGE
TWOPRINT CMP #2:BNE THREEPRINT; CONTINUE TESTING

LDA #<TWO:LDY #>TWO:JSR PRINTSTRING:JMP LOOP

THREEPRINT CMP #3:BNE END; (IF NOT 3, WE'VE TRIED EVERY POSSIBILITY)
. (SO WE CAN GO DIRECTLY TO THE EXIT.)

LDA #<THREE:LDY #>THREEsJSR PRINTSTRING:JMP LOOP; IF 3, PRINT THAT.

END RTS

SUBROUTINES

'HAtLDA #13jJSR PRINTjPLA:RTS; PRINT CARRIAGE RETURN (SAVE A)

DATA & VARIABLES

ONE .BYTE "MESSAGE #1"

BYTE 13 0

TWO .BYTE "MESSAGE #2"

BYTE 13 0

THREE .BYTE "MESSAGE #3"

BYTE 13 0

(INPUT PROMPT)

PROMPT .BYTE "PLEASE ENTER A NUMBER BETWEEN 1 AND 3. "

.BYTE "HOWEVER, EXIT THIS ROUTINE WITH ANY OTHER NUMBER."

.BYTE 13 0

Notice first that in BASIC you need to define

your variables at the start of the program. BASIC

has to know what these variable names NE$,

TWOS, and THREES mean before it can use

them. (By the way, because the variable name

ONES would confuse the computer since the

command word ON is embedded, we had to

shorten the name to NE$.)

More Intimate Terms
As you see, it's not necessary to assign variables

at the start of an ML program. In practice, most

ML programmers put all their data at the end of

the ML program. And variables are just another

kind of data in ML.

With ML, we're on more intimate terms with

the computer. We're more in charge of managing

the data and the variables than we are in BASIC.

This requires that we do things a little differently,

but we have far more control over how things

are formatted and manipulated. We give a vari

able a name by assigning a label to it as in line

510 of Program 2. Just type in the label as the

first thing after the line number. Next, the .BYTE

is a command to the assembler (such commands

are called pseudo-ops) to insert the following

characters into RAM at the address where the la

bel ONE starts. The string starts and ends with
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quotes, just as in BASIC.

What if it's a numeric variable? Simple. Line

520 stores the numbers 13 and 0 in RAM right

after the message in line 510. We could have

given a label to line 520, but we didn't need to

since we're going to consider the 13 0 as part of

the message (we'll see why in a minute).

Likewise, all the rest of our strings are stored

following the first one. They don't need to be in

any particular order—they'll be referenced by

their label. But messages and data shouldn't be

stored within the actual ML program (at line 125,

say) since messages are not proper instructions to

the computer and the 6502 chip wouldn't be able

to understand what to do. So put messages at the

end.

There's Less Than Meets The Eye
By the way, there's a lot more in Program 2 than

ever gets POKEd into the computer as runnable

object code. Labels, line numbers, comments,

pseudo-ops like .BYTE—none of these things will

end up in the finished program. They are conve

niences to the programmer, they make writing

ML simpler, but the assembler will strip off all

these things when it transforms the source code

(Program 2) into the object code (Program 3). It's

the object code that you SYS to when running an

40 PRINTSTRING = ~ABIE: 
50 GETKEY = ~FFCF: 
60 PRINT = ~FF02: 

A-LOW, Y-UlGH .. . (~CBIE 
PULLS IN ONE BYTE 
PRINTS ONE BYTE 

ON THE VIC) 

70 : 
75 : --- MAIN PROGRAM - --

76 ; I PLOY '>P ROMPT:JSR PRINTSTRING; PRINT PROMPT MESSAGE 
100 LOOP LOA <PROM TI INPUT A NUMBER AND STRIP IT 
105 JSR GETKEY:AND '~0F ; A CARRIAGE RETURN 
106 JSR CRt PRINT 
110 CMP 'I : BNE TWOPRINT; IS IT !~ ' PRiNT THAT MESSAGE 
120 LOA '<ONE : LOY ,>ONE:JSR PRINTSTRING :JMP LOOP; IF' G 
130 TWOPRINT CMP ,2:BNE THREEPRINT; CONTINUE TESTIN 
140 LOA '<TWO : LDY '>TWO: JSR PRINTSTRING : JMP LOOP 
150 THREEPRINT CMP '3 : DNE END: (IF NOT 3 , WE ' VE TRIED EVERY POSSIBILITY) 
155 (SO WE CAN GO DIRECTLY TO THE EXlT.) 
160 LOA '<THREE:LDY '>THREE :JSR PRINTSTRING:JMP LOOP: IF 3, PRINT THAT. 
170 END RTS 

••• " . . ,. --- SUBROUTINES 

430 CR PHA : LDA '13 : JSR PRINT:PLA:RTS; 
5 •• 
5.' 5.' 
51 • 

--- DATA & VARIABLES 

ONE .BYTE "MESSAGE 'I" 
. BYTE 13 0 
TWO .BYTE "MESSAGE 12" 
. BYTE 13 0 
THREE .BYTE "MESSAGE '3" 
. BYTE 13 0 

; (INPUT PROMPT) 

PRINT CARRIAGE RETURN (SAVE A) 

". ". 
5' • 
ss • 
5 •• 
5.5 
5 •• 
57. 
5 •• 
59 • 

PROMPT .BYTE "PLEASE ENTER A NUMBER BETWEEN 1 AND 3 . " 
. BYTE "HmlEVER, EXIT THIS ROUTINE WITH ANY OTHER NUMBER . " 
. BYTE 13 0 

Notice first that in BASIC you need to define 
your variables at the sta rt of the program. BASIC 
has to know wha t these va riable names NE$, 
TWOS, and THREES mean before it can use 
them. (By the way, because the variable name 
ONE$ wou ld confuse the computer since the 
command word ON is embedded, we had to 
shorten the name to NE$.) 

More Intimate Tenns 
As you see, it's not necessary to assign variables 
at the start of an ML program. In practice, most 
ML programmers put all their data at the end of 
the ML program. And variables are just another 
kind of data in ML. 

With ML, we're on more intimate terms with 
the computer. We're more in charge of managing 
the data and the variables than we are in BASIC. 
This requires that we do things a little differently, 
but we have far more control over how things 
are formatted and manipulated. We give a vari
able a name by assigning a label to it as in line 
510 of Program 2. Just type in the label as the 
first thing after the line number. Next, the .BYTE 
is a command to the assembler (such commands 
are called pseudo-ops) to insert the following 
characte rs into RAM at the address where the la
bel ONE starts. The string starts and ends with 
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quotes, just as in BASIC. 
What if it's a numeric variable? Simple. Line 

520 stores the numbers 13 and 0 in RAM right 
after the message in line 510. We could have 
given a label to line 520, but we didn't need to 
since we're going to consider the 13 0 as part of 
the message (we'll see why in a minute) . 

Likewise, all the rest of ou r strings are stored 
(ollowing the first one. They don't need to be in 
any particu lar order-they'll be referenced by 
their label. But messages and data shouldn't be 
stored witll i" the actual ML program (at line 125, 
say) since messages are not proper instructions to 
the computer and the 6502 chip wouldn ' t be able 
to understand what to do. So put messages at the 
end. 

There's Less Than Meets The Eye 
By the way, there's a lot more in Program 2 than 
ever gets POKEd into the computer as ru nnable 
object code. Labels, li ne numbers, comments, 
pseudo-ops like .BYTE-none of these th ings will 
end up in the finis hed program. They are conve
niences to the programmer, they make writing 
ML simpler, but the assembler will strip off all 
these things when it transforms the source code 
(Program 2) into the object code (Program 3). It 's 
the object code that you SYS to when ru nn ing an 



ML program. And it's only object code that the
computer itself can understand.

How do you insert REMarks into an ML pro

gram? It works just like REM, except you use the
semicolon (;) with LADS and some other assem

blers. Anything following the semicolon on a line

is ignored by the assembler.

What are those variable-looking items up in

lines 40-60? They aren't actual data like mes

sages to be printed out. They're a different kind

of label assignment, but they do assist the pro

grammer. There are many built-in routines in

BASIC, in the ROM memory, which are easy to

use from ML. After all, BASIC itself is written in

ML. Rather than reinvent the wheel, an ML pro

grammer will freqently use built-in routines by

simply JSRing (Jump to SubRoutine) to them as

he would to any other subroutine. Some of these

activities, like printing and disk I/O can get

pretty complex. It's convenient to "borrow"

routines from BASIC from time to time.

Thus, a routine which prints a string (after

you first put its address in the Accumulator and

the Y register) is located at $AB1E in the 64, So

at the start of the program, we define the label

PRINTSTRINC to mean the address of that rou

tine. Then, anywhere in the program (see line

120) that you want to access this routine, you

just type JSR PRINTSTRINC You don't need to

remember specific addresses this way, and the

programming becomes more BASIC-like, with

real words for commands.
The ML program proper starts at line 100

with the label LOOP. LOOP identifies the ad

dress where the command LDA on that line is

located in memory and the address to which we

can later JMP (JuMP) to the LOOP. As when

naming variables in BASIC, you can use any

words you want for labels. You just can't use the

same word twice. (If you do, LADS will ring a

bell and print "Duplicated Label" to let you

know.)

There's another interesting thing in line 100:

the #< pseudo-op. To satisfy the needs of the

PRINTSTRING routine, we need to divide the

address of the string we want printed into two

bytes and then put the high byte into the Y reg

ister and the low byte into the Accumulator. You

break an address in half like this:

#<PROMPT, which gives you the low byte, and

#>PROMPT, which gives you the high byte.

How Does It Know When To

Stop?
How, you might ask, does the PRINTSTRING

routine in BASIC know when to stop, know

when it has reached the end of a message? That's

where those bytes 13 0 we spoke of earlier come

in. PRINTSTRING stops printing to the screen

when it comes upon a 0. The 13 is the symbol
for the carriage return and that's an easy way to
print one: Just add it to a string you want printed.

GETKEY is another BASIC subroutine and

so is PRINT which prints one character—what

ever is in the Accumulator—at the time you JSR

to it.

GETKEY acts like BASIC'S INPUT command

and the character typed will be left in the Accu

mulator when we return to our ML program

from GETKEY. Thus, we can transform the

ASCII code for numbers into actual numbers by

using the AND #$0F in line 105. ASCII for 1 is

$31, for example. After $31 AND $0F, we're left

with a 1 in the Accumulator. It's not important

for now that you understand how this or

GETKEY or PRINTSTRING accomplish their

tasks. Just learn what they do and how useful

they can be when programming.

In fact, we didn't really need to strip off the

$3 from $31. We could have constructed the

branch test in line 110 to CMP $31, but it's eas

ier to visualize what's happening if we test the

real numbers instead of their ASCII code. The

BNE (Branch if Not Equal) in line 110 will send

the program down to line 130 (for another IF-

THEN test) if the number in the Accumulator is

not equal to 1.

However, if the number is 1, we "fall

through" the BNE to line 120, which prints out

our message for keypress 1 and then jumps back

up to start the loop over again and prompt the

user for more input.

The only subroutine we've written for this

program is one which prints a carriage return just

after we've detected a keypress with GETKEY.

Obviously, we want to save what's in the Accu

mulator after GETKEY because we need to use it

to test for 1, 2, or 3. To save the Accumulator,

we PHA (PusH Accumulator onto the stack) and
then print a 13 and then PLA (PuLl Accumulator

from the stack) so that we can preserve the orig

inal GETKEY value. We needed to use the Accu

mulator briefly, and without saving whatever

was in it, we would have lost it. In ML there are

many ways to save the Accumulator, many ways

to print string variables, many ways to do most

anything. But the techniques illustrated here

work well.
One final observation: The source code in

Program 2 illustrates the general structure used

by most ML programmers. It separates the pro

gram into four fundamental sections: the Defi

nitions and Initialization (lines 35-60); the Main

Loop (100-170); the Subroutines (430); and, last,

the Data 510-590). There are no fixed rules

about this in ML, but most programmers find

this arrangement is the most efficient. ©
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ML progr~m. And it's only object code that the 
computer Itself can understand. 

How do you insert REMarks into an ML pro. 
gra~? It works ,iust like REM, except you use the 
semIColon (;) wIth LADS and some other assem. 
?I ~rs. Anything fo llowing the semicolon on a line 
IS Ignored by the assembler. 
. What are those variable· looking items up in 

lines 40-60? They aren't actual data like mes. 
sages to be printed out. They're a diffe rent kind 
of labe l assignment, bu t they do assist the pro. 
grammer. There are many bu il t· in routines in 
BASIC, in the ROM memory, which are easy to 
use from ML. After a ll, BASIC itself is written in 
ML. Ra ther.than reinvent the wheel, an ML pro
wammer ~JlI freqent ly use built·in routines by 
sImply JSRmg Qump to SubRoutine) to them as 
he would to any other subroutine. Some of these 
activities, like printing and d isk I/O can get 
pretty complex. It's convenient to " borrow" 
routines from BASIC from time to time. 

Thus, a routine which prin ts a string (after 
you first put its address in the Accumulator and 
the Y register) is located at $ABl E in the 64. So 
at the sta rt of the program, we define the label 
PRINTSTRING to mean the address of that rou· 
tine. Then, anywhere in the program (see line 
120) that you want to access th is routi ne, you 
just type JSR PRINTSTRI NG. You don 't need to 
remember specific addresses thi s way, and the 
programming becomes more BASIC·hke, with 
real words for commands. 

The ML program proper sta rt s at line 100 
with the label LOOP. LOOP identifies the ad· 
dress where the command LOA on that line is 
located in memory and the address to ,.vhich we 
can later JMP QuMP) to the LOOP. As when 
naming vi'lriablcs in BASIC, you can usc an y 
words you want for labels. You jus t can't use the 
same word twice. (If you do, LADS will ring a 
bell a nd print " Duplicated Label" 10 let you 
know.) 

There's anot her in teresting thing in line 100: 
the # < pseudo·op. To satisfy the needs of the 
PR INTSTR ING routine, we need to d ivide the 
address of the st ring we want printed into two 
bytes and then put the high byte into the Y reg
ister and the low byte into the Accumulator. You 
break an address iii half like this: 
# < PROMPT, which gives you the low byte, and 
# > PROM PT, which gives you the high byte. 

How Does It Know When To 
Stop? 
How, you might ask, does the PRINTSTRING 
routine in BASIC know when to s top, know 
when it has reached the end of a message? Tha t's 
where those bytes 13 0 we spoke of earlier come 

in. PR ~ NTSTR ING stops printing to the screen 
when It co~es upon a O. The 13 is the symbol 
(0: the ca.mage ret~rn a nd t~al's an easy way 10 
prtnt one. Jus t. add It to It stri ng you wan t printed. 

. GETKEY IS another BASIC subroutine and 
so IS PRINT which prints one character- wha t
ev~r is in the Accumulator-at the time you JSR 
to It. 

GETKEY acts like BASIC's INPUT command 
and the character typed will be left in the Accu
mulator when we ret urn to our ML program 
from GETKEY. Thus, we can transfo rm the 
A~CII code fo r numbers into actual numbers by 
uSing the AND # $OF in line 105. ASCII for 1 is 
$3 1, for example. After $31 AND $OF, we're left 
with a 1 in the Accumulator. It 's not important 
for now that you understand how this or 
GETKEY or PRINTSTRING accomplish their 
tas ks. Just learn what they do and how usefu l 
they can be when programming. 

In fa ct, we d idn 't rea lly need to strip o ff the 
$3 from $31. We could have constructed the 
branch test in line 110 to CMP $31, but it's eas· 
ier to visualize what's happening if we test the 
rea l numbers instead of their ASC II code. The 
BNE (Branch i( Not Equa l) in line 11 0 will send 
the program down to line 130 (for anot her IF
TH EN test) if the number in the Accumulator is 
not equal to 1. 

However, if the num ber is 1, we " fall 
through" the BNE to li ne 120, which prints ou t 
our message for keypress 1 and then jumps back 
up to s tart the loop over again and prompt the 
user (or more input. 

The only subroutine we've written for this 
program is one which prints a ca rriage return just 
after we've detected a keypress with GETKEY. 
Obviously, we want to save what's in the Accu
mulator after GETKEY because we need to use it 
to test for I, 2, or 3. To save the Accumulator, 
we PHA (PusH Accumulator onto the stack) and 
then print a 13 and then PLA (Pull Accumulato r 
from the stack) so that we can preserve the orig
inal GETKEY value. We needed to use the Accu· 
mulator briefly, and without saving \vhatever 
was in it, we would have lost it. In ML there are 
many wa ys to save the Accumulator, many ways 
to prin t string variables, many ways to do most 
anything. But the techniques illustrated here 
work well. 

One fina l observation : The source code in 
Program 2 illustrates the general structure used 
by most ML programmers. It separates the pro
gram into four fundame nta l sections: the Defi
nitions and Initialization (lines 35-60); the Main 
Loop (t 00- 170); the Subroutines (430); a nd , last, 
the Data 5 10- 590). There are no fixed rules 
about this in ML, but most programmers find 
th is arrangement is the most e fficient. • 
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<■».

The Music Shop

"The Music Shop," written by Don

Williams for BrBderbund, is a

powerful, thoughtfully designed

music editor for the Commodore

64. If you've never tried program

ming a computer to make music,

it's hard to appreciate just how

much The Music Shop simplifies the

process: It works in such a natural,

intuitive way that you can start

making "real" music within min

utes of booting it up. This is due in

large part to the program's intelli

gent use of Macintosh-style visuals.

Nearly every Music Shop func

tion can be performed with a joy

stick {keyboard controls are also

available), guiding an arrow-shaped

cursor around a screen display that

looks like a sheet of music paper.

For instance, to choose a note, you

open the "Notes Box" and take

what you want from a wide selec

tion of musical symbols. Press the

button and the box disappears,

putting you back on the music pa

per. Now the cursor is "carrying"

the selected note, which plays at

the proper pitch when you place it
on the musical staff.

After you've placed a few dif

ferent notes, you can use your own
composition like the Notes Box,

picking up new notes from existing

ones without disturbing the orig

inals. Thus, you need only to go

back to the Notes Box for some
thing that's not already on the

screen.

The rest of the program has

the same visual orientation, letting
you move around in the com

position to add, delete, or revise

small details or large passages with
equal ease. Compositions can be

saved or loaded from disk, or sent

to a Commodore-compatible
printer. The program disk also con-
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tains an impressive selection of

demonstration musical pieces.

The Music Shop provides 16

predefined instruments, and you

can switch any of the 64's three in

dependent voices from one in

strument to another at will. But the

real fun is in making your own cus

tomized musical instruments. This

is done with "Adjust Sound," a

full-featured sound effects editor

that lets you adjust the sound of an

instrument while your composition

plays in the background.

Besides being lots of fun, it's

intriguing to listen to the same

song played by a variety of dif

ferent instruments, switching from

one to another with the touch of a

button. Once you've defined a new

instrument, you can use it at any

point in the composition, just like

one of the presets. And the in

strument definitions are automati

cally saved as part of the

composition.

On the negative side, if you're

one of those who dislikes icons and

pull-down window menus (some

people find them obtrusive and ir

ritating), this program may not be

for you. After a while you may tire

of moving the cursor all the way
across the screen to select new op

tions. Though it's possible to

choose options with shorthand key

board commands (pressing f2 puts

you in the Adjust Sound option,

and so on), there's no way to es

cape the omnipresent windows. In

addition, since it's designed foT

writing fairly conventional music,

the program is not suitable for

creating sound effects. But for most

people, these are likely to be

insignificant drawbacks to a gen

erally exceptional product.

The Music Shop includes an ex

cellent instruction manual contain

ing step-by-step tutorials as well as

a quick reference card. For those

who need to brush up on fun

damentals, there's even a section

on basic music theory.

—Philip I. Nelson

Brtfderbund

17 Paul Drive

San Rafael, 04 94903

$44.95 (disk)

Felony

Once again it's time for you, in the

role of a master detective, to take to

the city streets. Your job is to solve

the 12 crimes which make up Fel
ony, the second scenario in CBS

Software's Mystery Master Series.

Like its successful predecessor,

Murder by the Dozen, Felony is an

attractive, intriguing, and challeng

ing software package that contains

all the paraphernalia needed to
crack each of the cases. Unlike

Murder by the Dozen, in which all

the cases centered on murders, the

cases in Felony vary considerably,

necessitating that your investigative

techniques vary accordingly. Mo

tives for theft, for example, can dif

fer considerably from motives for
murder, and your methods of in

vestigation will reflect the type of

case you're trying to solve.

Less convoluted than some

other mystery games, Felony is no
less enjoyable and often just as

Th" MusIc Shop 
"TIlt Music SlIop," written by Don 
Williams for Br0derbund, is a 
powerful, thoughtfully designed 
music editor for the Commodore 
64. If you've never tried program
ming a computer to make music. 
it's hard to appreciate just how 
much Tile Music Shop simplifies the 
process: It works in such a natural. 
intuitive way that you can start 
making " real" music within min 
utes of booting it up. This is due in 
large part to the program's intelli· 
gent use of Macintosh-style visuals. 

Nearly every Mlls;c Shop func
tion can be perfonned with a joy
stick (keyboard controls are also 
available), guiding an arrow-sha ped 
cursor around a screen display that 
looks like a sheet of music paper. 
For instance, to choose a note, you 
open the "Noles Box" and take 
what you want from a wide selec
tion of musical symbols. Press the 
button and the box disappears, 
putting you back on the music pa
per. Now the cursor is "carrying" 
the selected note, which plays at 
the proper pitch when you place it 
on the musical staff. 

After you've placed a few dif
ferent notes, you can use your own 
composition like the Notes Box, 
picking up new notes from existing 
ones without disturbing the o rig
inals. Thus, you need only to go 
back to the Notes Box for some
thing that's not already on the 
screen. 

The rest of the program has 
the same visual orientation, letting 
you move around in the com
position to add , delete, or revise 
sma ll details or large passages with 
equal ease. Compositions can be 
saved or loaded from disk, or sent 
to a Commodore-compatible 
printer. The program disk also can
so COMPUTEr~ aazene ~I 1985 

tains an impressive selection of 
demonstration musical pieces. 

Til e Mllsic Shop provides 16 
predefined instru ments, and you 
can switch any of the 64 's three in
dependent voices from one in
strument to another at will. But the 
real fun is in making your own cus
tomized musical instruments. This 
is done with "Adjust Sound," a 
fu ll -fea tured sound effects editor 
that lets you adjust the sound of an 
instrument tv /lile your compositioll 
plays ill tile backgrou1ld. 

Besides being lots of fun, it's 
intriguing to listen to the sa me 
song played by a variety of dif
ferent instruments, switching from 
one to another with the touch of a 
button. Once you've defined a new 
instrument, you can use it at any 
point in the composition, just like 
one of the presets. And the in
strument definitions are au tomati
cally saved as part of the 
composition . 

On the negative side, if you're 
one of those who dislikes icons and 
pull-down window menus (some 
people find them obtrusive and ir
ritati ng), this program may not be 
for you. After a while you may tire 
of moving the cursor all the way 
across the screen to select new op
tions. Though it's possible to 
choose options with shorthand key
board commands (pressing f2 puts 
you in the Adj ust Sound option, 
and so on), there's no way to es-

cape the omnipresent windows. In 
addition, since it 's designed for 
writing fairly conventional music, 
the program is nol suitable for 
creating sou nd effects. But for most 
people, these are likely to be 
insignificant drawbacks to a gen
erally exceptional product. 

TIle Mllsic Sllop includes an ex
cellent instruction manual contain
ing step-by-step tutorials as well as 
a quick reference ca rd . For those 
\.;ho need to brush up on fu n
damentals, there's even a section 
on basic music theory. 

-Pllilip 1. Nelson 

Brlderbund 
17 Pall/ Drive 
San Rafae/, CA 94903 
S44.95 (disk) 

F"lony 
Once again it 's time for you, in the 
role of a master detective, to take to 
the city streets. Your job is to solve 
the 12 crimes which make up Fe/
any, the second scenario in CBS 
Software's Mystery Master Series . 

Like its successful predecessor, 
Murder by ti,e Dozen, FelollY is an 
attractive, intriguing, and challeng
ing software package that contains 
all the parapherna lia needed to 
crack each of the cases. Unli ke 
Murder by tile Dozen, in which all 
the cases centered on murders, the 
cases in Fe/OilY vary conSiderably, 
necessitating that you r investigative 
techniques vary accordingly. Mo
tives for theft, for example, can dif
fer considerably from motives for 
murder, and your methods of in
vestigation will reflect the type of 
case you're trying to solve. 

Less convoluted than some 
other mystery games, FelollY is no 
less enjoyabl e and often just as 



diabolical in its logic. Each crime is

supported by a Case History that

provides you with the necessary

data to begin working on the case.

Players (up to four detectives on

each case, more if you wish to play

in teams) may interview people, ex

amine physical evidence, or move

to another location on each game

turn. Each option carries with it

certain advantages and disad

vantages, and it takes a top-notch

sleuth to know when to do what,

sift through the red herrings, and

make good use of time.

While there is no time limit on

solving each case, your final detec

tive rating is based in part on how

long it took to solve the case. To

meet the objectives of each case (as

stipulated in the Case History), you

must be sure that you've spent

enough time gathering evidence

that will support your solution, yet

not so much time that you've bank

rupted the city with your overtime

pay.

The computer acts as your

crime lab, the map of the city

(there are functional graphics), and

option generator. It not only does

the busy work of keeping track of

whose turn it is, but also the neces

sary work of analyzing the evi

dence you've sent to the lab. Most

importantly, it sends you to the

proper section of the Clues Booklet,

which contains the information

necessary for building your case

and eventually solving the crime.

Felony is an excellent example

of an educationally sound game.

Players exercise logic and reasoning

skills, learn to both take and orga

nize notes, and to employ other

problem-solving skills. The cases

are well thought-out, each as diffi

cult in its own way as the next, and

they accurately reflect the problems

and anxiety that must accompany

painstaking detective work. The

competitive factor, brought on by

working against rival detectives try

ing to solve the same crime, adds

another dimension to Felon}/,

though the game is equally enjoy

able when played alone. This is a

good one for all the would-be Sher-

locks out there.

—James Trunzo

CBS Software

One Fawcetl Place

Greenwich, CT 06836

$34.95 (disk) ffl

a Breakthrough in Value !

ULTRABYTE
NEW PRODUCTS-ALL

with FREE BACKUP COPIES

ULITRABYTE DISK NIBBLER

Uses proprietary revision of disk operating system | DOS) to make
a bil by bit copy. This process, called nibbling, copies (he format,
data and errors, all at the same time. Errors are nol recognized
and do nol hammer the drive. Built in fast load environment allows
copies in 8 minutes with a single 1541 disk drive.

• Easy to use. No separate analysis or error production

• Choose 35, 36. 37 or 38 tracks to copy incl. half tracks

• Makes up to 5 copies ol each original— (UNIQUE FEATURE)

• Backs up 99% of all protected software

• Free backup copy-two disks lor the price of one

FOR 2 COPIES OF THE

DISK NIBBLER

plus $4.00 shipping and handling. Mastercard. Visa. Check m M.O.. Foreign orders

fir COO add SZ.BO. i:.-111 add 6.5% (S2.6QI sales lax. Additional backup copies are

S 20.(10 plus S 3.00 shipping. ATTENTION: Owners of (JLTRACOPY whose names

are In our lite may order a single copy lor S ZO.OD plus S 3.Q0 shipping.

FREE BACKUP DISKS

McMURPHY'S MANSION
AM ULTRABYTE

TEXT ADVENTURE

I! seems that an unknown uncle has died in

faraway Scotland and left you his vast

lortune.SID.0D0.000 to be exact II

There Is only one small problem. Dear old

uncle McMurphy was a bit demented and

has hidden your inheritance somewhere in

his mansion.

Kb left you only one small clue, a brass key.

It is now up to yuu to lind your fortune.

• 30 ■ GO hours >' challenge

• Sealed envelope ol hints

for beginners

• Instruction manual Included

• Solution sheet available

S29.95 for 2 disks
plus $4.00 shipping. COD or

Foreign add S2.00. CA tax $1.95

THE DISK SURGEON
AN ULTRABYTE

DISK UTILITY

• Read data Irom. edit and write to disk

• Analyze disk errors without "hammer Ing"

• Write errors 20. Z1. ZZ. 23.37 & 29 on disk

• Head data under errors, erase errors

• Decimal. HEX. Octal 8 Binary conversions

• Formal a single track with any ID

• Detailed instructions lor beginners

■ Much more

INCLUDES THREE PUBLIC DOMAIN COPY

PROGRAMS THAT AHE NOT PROTECTED

1) FILE COPY to copy portions of a disk

2} SINGLE TRACK COPY

3] 4 MINUTE COPY ol entire disk.

Protected disks also require error

production

»► $29.95 for 2 disks
plus $4.00 shipping. COD or

Foreign add SZ.OO. CA tax $1.95

All Products lor Commodore 64 & 1541 Disk Drive Only

Write or Call 24 Hour Order Line

ULTRABYTE (818) 796-0576

P.O. Box 789 La Canada, CA 91011
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diabolical in its logic. Each crime is 
supported by a Case History that 
provides you with the necessary 
data to begin working on the case. 
Players (up to four detectives on 
~ach case, more if you wish to play 
In teams) may interview people, ex
amine physical evidence, or move 
to another location on each game 
tum. Each option carries with it 
certain advantages and disad
vantages, and it takes a top-notch 
sleuth to know when to do what, 
sift through the red herrings, and 
make good use of time. 

While there is no time limit on 
solving each case, your final detec
tive rating is based in part on how 
long it took to solve the case. To 
meet the objectives of each case (as 
stipulated in the Case History), you 
must be sure that you've spent 
enough time gathering evidence 
that will support your solution, yet 
not so much time that you've bank
rupted the city with your overtime 
pay. 

The computer acts as your 
crime lab, the map of the city 
(there are functional graphics), and 
option generator. It not only does 
the busy work of keeping track of 
whose turn it is, but also the neces
sary work of analyzing the evi
dence you've sent to the lab. Most 
importantly, it sends you to the 
proper section of the Clues Booklet, 
which contains the information 
necessary for building your case 
and eventually solving the crime. 

FelollY is an excellent example 
of an educationally sound game. 
Players exercise logic and reasoning 
skills, learn to both take and orga
nize notes, and to employ other 
problem-solving skills. The cases 
are well thought-out, each as diffi
cult in its own way as the next, and 
they accurately reflect the problems 
and anxiety that must accompany 
painstaking detective work . The 
competitive factor, brought on by 
working against rival detectives try
ing to solve the same crime, adds 
another dimension to FelollY, 
though the game is equally enjoy
able when played alone. Th is is a 
good one for all the would-be Sher
locks out there. 

CBS Soffware 
Glle FawceU Place 
Greenwich, CT 06836 
$34.95 (disk) 

-James Trunzo 

ULlrRABYTE DISK NIBBLER 
Uses proprietary revision of disk operati ng sys tem I DOS 110 make 
a bit by bit copy. This process. called nibbling. copi es the lor mal. 
data and errors. all al the same time. Errors are not recognized 
and do nol hammer the drive. Buill in fas t load environmen t allows 
copies in 8 minutes with a single 1541 disk dri ve. 
• Easy to use. No sepa rate analysis or error production 
• Choose 35. 36. 37 Dr 38 tracks to copy Incl. hall tracks 
• Makes up 10 5 copies 01 each original - I UNIQUE FEATURE I 
• Ba cks up 99% 01 all protected software 
• Free backup copy - two disks lor the price of one 

$39 195 FOR 2 COPIES OF THE 
1 DISK NIBBLER 

plus $4.00 shipping and handling. Mastercard. Visa. Check or M.D .. Foreig n orders 
or COO add S2.00. Calli. add 6.5% [S2.60) sales tax. Addlllonal backup copies are 
$ 20.00 plus S 3.00 shipping. ATTENTION : Owners nl UlTRACOPY whose names 
are In our IIle may order a single copy lor S 20.00 plus S 3.00 shipping. 

IFREE BACKUP DISKS , 

McMURPHY'S MANSION 
\~ AN ULTRABYTE 
~ TEXT ADVENTURE 

It seems thll an unknown untie has died in 
laraway Scolland and leU you his VilSl 
lorlune. SIO.OOO.OOO 10 be exatll1 

There Is only one small problem. Dear old 
uncle McMurphy was a bl! demented and 
hn hidden your InherUance somewhere In 
his mansion. 

Ke leU you onlv one small clue. a brass key. 

Ills now up 10 you 10 lind your lorlune. 

• 30 · 60 hours ot chalienge 

• Sealed envelope 01 hints 
lor beginners 

• Inslrucllon manual Included 

• Solullon sheel available 

• 129.95 lor 1 disks .. 
plus $4.00 shipping. COD Dr 

Foreign add 11.00. CA lax 11.95 

THE DISK SURGEON 
AN Ul TRABYTE 
DISK UTILITY 

• Read data irem. edit and wri1e to disk 
• Analyze disk errors wl1haut "hammering" 
• Wr ite mnrs 20. 21. 22. Z3. 27 & 29 on disk 
• Read dala under errors. erase errors 
• Oeclmal.lIEX. Dclal & Binary conversions 
• Format a single irick will! any 10 
• Oetailed Instructions lor beginners 
• Much more 
INCLUOES THREE PUBLIC DOMAIN COPY 
PROGRAMS THAT ARE NOT PROTECTED 

11 FILE COPY 10 copy portions 01 a disk 

2) SINGLE TRACK COPY 
3] 4 MIN UTE COPY 01 enUre disk. 

Prntected disks also require error 
producllon 

• 129.95 lor 1 disks .. 
plus 14.00 shipping. COO or 

Foreign ad d 11.00. CA lax 11.95 

AU Producls lor Commodore 64 &- 154 1 Disk Drive Only 

Wrll e or Call 24 Hour Order Line 
UL TRABYTE (818) 796 - 0576 

P.O. Box 789 La Canada, CA 91011 
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Mixing Text

And

Hi-Res Graphics
James R. Chambers

You've created the perfect graph in hi-res,

but how are you going to label it? Here's a

program that allows you to put standard

text characters on the hi-res screen of the

64. Also, it's compatible with "Hi-Res
Toolbox."

Once you start writing hi-res programs, you may

find yourself wishing for just a few regular

characters. Perhaps you want some labels for a

detailed graph or a player's score display for a

game with a hi-res screen. I've read about creat

ing text windows using a raster interrupt vector

routine written in machine language1. I haven't

tried this, but apparently the text is limited to

certain portions of the split screen—you can't

mix characters and hi-res graphics.

One solution is to create a brand new

character set, bub why do all that work when

there's a character set already in memory? And

because of the organization of hi-res memory, we
can put character shapes there without a Lot of

complex math.

Eight Byte Chunks
[n some important ways, a hi-res screen is similar

to a regular screen (see "Creating Hi-Res Graph

ics On The 64" in this issue). Each character on a

normal screen is made up of eight lines of eight

pixels, Information about letter shapes is stored
in character ROM—eight bytes per character. Not

so coincidentally, the memory used for hi-res bit-

mapping is divided into 1000 groups of eight

bytes.

So, if you were to go through character

ROM and PEEK the shapes of the letters C, A,
and T, and then POKE the 24 numbers into the

first 24 bytes of hi-res memory, the word CAT

would appear. This is the principle behind the

program offered here, "Text Print."

52 COMf>UTEt$ Gflza(fe Augu&l 19S5

Instructions And Modifications

Enter the program and save it to tape or disk.

Make sure the numbers in the DATA statements

are all typed correctly.

When you run the program, you see a hori

zontal a vertical, and a diagonal hi-res line.

Next, the words describing each line are printed.

There are also examples of Commodore graphics

characters. This simple demonstration screen

illustrates the purpose of the program: mixing

standard characters with hi-res. To add the rou

tine to your own program:

1. Remove lines 2580-2670. This part of the

program draws the hi-res iines. Also, add a line:

2580 RETURN.

2. Remove lines 2740-2910, the section from

the demo routine where the words HORI

ZONTAL, VERTICAL, and so on are printed.

3. At the beginning of your program, insert a

GO5UB2500. This subroutine POKEs some ML

routines into memory and turns on the hi-res

screen (the bitmap starts at 8192, hi-res color

memory at 1024).

Using Text Print
If you want to turn on a single pixel, set the X

and Y values and GOSUB 2920, The X (hori

zontal) value should be in the range 0-319 and Y

should be between 0 and 199.

To put characters on the screen, you'll have

to define some variables first:

TEXT$—the words which will appear on the
hi-res screen.

TX—the X value (0-319) of where the first

letter will appear. It should be a multiple of

eight. An easy way to calculate TX is to imagine

a normal screen with room for 40 columns num

bered 0-39. Multiply the column number by

eight and assign it to TX.

Mixing Text 
And 

Hi-Res Graphics 
James R. Chambers 

You've created the perfect graph in hi-res, 
but how are you going to label it? Here's a 
program that allows you to put standard 
text characters on the hi-res screen of the 
64. Also, it's compatible with "Hi-Res 
Toolbox." 

Once YOll start writing hi-res programs, you may 
find yourself wishing for just a few regular 
characters. Perhaps you want some labels for a 
detailed graph or a player's score display for a 
game with a hi-res screen. I've read abou t creat
ing text windows using a raster interrupt vector 
routine written in machine language. I haven't 
tried this, but apparently the text is limited to 
certain portions o f the split screen-you can't 
mix characters and hi-res graphics. 

One so lution is to create a brand new 
character set, but why do all that work when 
there's a character set already in memory? And 
because of the organization of hi-res memory, we 
can put character shapes there without a lot of 
complex math. 

Eight Byte Chunks 
In some important ways, a hi-res screen is simi lar 
to a regular screen (see "Creating Hi -Res Graph
ics On The 64" in this issue). Each character on a 
normal screen is made up of eight lines of eight 
pixels . Information about letter shapes is stored 
in character ROM-eight bytes per character. Not 
so coincidentally, the memory used for hi -res bit
mapping is d ivided into 1000 groups of eight 
bytes. 

So, if you were to go through character 
ROM and PEEK the shapes of the letters C, A, 
and T, and then POKE the 24 numbers into the 
first 24 bytes of hi -res memory, the word CAT 
would appear. This is the principle behind the 
program offered here, "Text Print. " 
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Instructions ~d Modific:ations 
Enter the program and save it to tape or disk. 
Make sure the nu mbers in the DATA statements 
are all typed correctly. . 

When you run the program, you see a hon
zontaL a vertical , and a diagona l hi-res li ne. 
Next, the \vords describing each line are printed. 
There are also examples of Commodore graphics 
characters. This simple demonstration screen 
illustrates the purpose of the program: mixing 
standard characters with hi-res. To add the rou
tine to your own program: 

1. Remove lines 2580-2670. This pa rt of the 
program d raws the hi-res lines. Also, add a line: 
2580 RETURN. 

2. Remove lines 2740-2910, the section from 
the demo routine where the words HORI
ZONTAL, VERTICAL, and so on are printed. 

3. At the beginning of your program, insert a 
G05UB2500. This subroutine POKEs some ML 
routines into memory and turns on the hi-res 
screen (the bitmap starts at 8192, hi-res color 
memory at 1024). 

USing Text Print 
If you want to turn on a single pixel, set the X 
and Y va lues and GOSUB 2920. The X (hori 
zontal) value should be in the range 0-3 19 and Y 
should be between 0 a nd 199. 

To put characters on the screen, you'll have 
to define some variables first: 

TEXT$-the words which will appear on the 
hi -res screen. 

TX-the X value (0-319) of where the first 
letter will appear. It should be a multiple of 
eight. An easy way to calculate TX is to imagine 
a normal screen with room for 40 columns num
bered 0-39. Multiply the column number by 
eight and assign it to TX. 



TY—the Y value (0-199), which must also
be a multiple of eight. Take the row number
(0-24) and multiply by eight.

TCOL—the color of the letters (foreground
color 0-15 multiplied by 16, added to back
ground color).

D—the direction of printing. Because of the
way hi-res screen memory is organized, left to
right is direction 8, downward printing is 320,

and diagonal printing (down and to the left) is

328.

After the variables are defined, add GOSUB

2960 to the program and your words or charac

ters appear on the screen. For example, if you

wanted to label the left side of a graph with the

numbers 1-9 in blue on white, you could put

this line in your program:

SO TEXTS = "987654321": TX=0: TY-13'8:

= 320: GOSUB2960

Machine Language For Speed
The main section of Text Print is written in

BASIC, but there are also some machine lan

guage routines. Their functions could have been

written in BASIC, but BASIC is fairly slow when

there are a lot of POKEs to be done. They work

as follows:

SYS 828 copies the first 128 shapes from

character ROM down to 50176 and following.
Interrupts must be turned off and the I/O bank
switched out before this routine will work. This

is taken care of in lines 2690-2730. This ML rou
tine transfers the uppercase/graphics characters
down to RAM. if you'd prefer the upper/lowercase
letters, change these two lines:

3130 DATA234, 72,13!i, 72, 152, 72, 160,0,185,0

,216,153,0,196,185,0,217,153,0,197,1

85 :rem 96

3140 DATA0,218,153,0,198,185,0,219,153,0,

199,200,208,229,104,168,104,170,104,

96 :rem 96

SYS 869 clears the hi-res screen at 8192. In a

matter of seconds, machine language does what

would take BASIC half a minute.

SYS 923 fills color memory with the fore

ground and background colors you've chosen.

Before calling this routine, POKE 251 with a

number from 0 to 255 (foreground X 16 +

background).

If you choose to append Text Print to Hi-Res

Toolbox (elsewhere in this issue), you won't need

the clear screen or color fill routines, although

you can include them. You can also delete the

BASIC routine (lines 2920-2950) that turns pixels

on.

See program listing on page 75.
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COMAL USERS!
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comal starter kit for commodore 6a1"

INCLUDES EVERYTHING YOU NEED:

• complete Enhanced COMAL 0.11 System

LOCO" Turtle Craphics
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Run-time compiler for fast execution
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• Help Flies / Error File
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TY- the Y value (0- 199), which must also 
be a multiple of eight. Take the row number 
(0- 24) and multiply by eight. 

TCOl-the color of the lette rs (foreground 
color 0- 15 multiplied by 16, added to back
ground color). 

O-the direction of printing. Because of the 
way hi-res screen memory is organized, left to 
right is direction 8, downward printing is 320, 
and diagonal printing (down and to the left) is 
328. 

After the variables are defined , add GOS UO 
2960 to the program and you r words or charac
ters appear on the screen. For example, if you 
wanted to label the left side of a graph \vith the 
numbers 1-9 in blue on white, you could put 
this line in your program: 

50 TEXTS - "9S7654321": TX - O: TY - 13"S: 
TCOL - 6'16 + 1: D- 320: GOSUB2960 

Machine Language For Speed 
The main section of Text Print is written in 
BASIC, but there are also some machine lan
guage routines. Their functions could have been 
written in BASIC, but BASIC is fairly slow when 
there are a lot of POKEs to be done. They work 
as follows: 

SYS 828 copies the first 128 shapes from 
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character ROM down 10 501 76 and following. 
I nt~rru pts must be turned off and the I/O bank 
SWitched out before this routine wi ll work. This 
is taken ca re of in lines 2690- 2730. This ML rou* 
tine transfers the uppercase/graphics characters 
down to RAM. If you'd prefer the upper/lowercase 
letters, change these two lines: 

3130 DATA234,72 , 13R . 72 , I S2 ,7 2 ,1 60 , 0 .18S ,0 
, 21 6,1 53 . O.1 96 ,1 85 , O,21 7,153 , O,197 , 1 
85 : rem 96 

3140 DATA0, 218 , 153 , O, 198, l8S ,0, 219 . 153.0, 
199,200 , 208 . 229 ,104,1 68 , 104 ,1 70 ,104 , 
96 : rem 96 

SYS 869 clears the hi -res screen at 8192. In a 
matter of seconds, machine language does what 
would take BASIC half a minute. 

SYS 923 fills color memory with the fore· 
ground and background colors you've chosen. 
Before ca lling this routine, POKE 251 with a 
number from 0 to 255 (foreground X 16 + 
background). 

If you choose to append Text Prin t to Hi-Res 
Toolbox (elsewhere in this issue), you won't need 
the clear screen or color fill routines, although 
you can include them. You can also delete the 
BASIC routine (lines 2920-2950) that turns pixels 
on. 

See program list illg all page 75. 
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Space Dock
Aaron Bobick

Do you have the steady hand and quick

eye it takes to land at a busy spaceport?

Watch out for the other ships, they won't

slow down or get out of your way. For the

unexpanded VIC and 64. Joystick required.

You've taken your Class 3 OC-88DL mining ship

to the asteroid belts and back. The cargo bays are

brimming with valuable ore, as well as a few

strange crystals you discovered. Six months in

space is a long time; all you want is to dock the

ship, collect your pay, and find a room with a
hot bath.

But the traffic is heavy today. On arrival at

the Lincoln International Spaceport, you were

asked to go into a holding pattern. Finally, after
three hours of flying in circles, you've been
cleared for landing. You accelerate toward the

landing bay and suddenly realize that every ship

in the sector must be here, and they're all block
ing your path. You hear an angry voice on the

radio, "Hey, noodlebrain, where'd you learn to

fly? Get out of my way." So you turn off the
radio.

Limited Fuel
In "Space Dock," you have only one chance to
reach the landing bay, because the fuel is nearly
gone. And since the ship is completely full of

ore, it can't change course very quickly. Use the
joystick to move forward, left, and right. And
avoid the other spaceships that are waiting to
land. If you miss the landing bay, your ship is

lost. You must touch down in the middle of the
spaceport; if you miss slightly, it counts as a
crash.

In the VIC version, you start with three

ships. You get an extra (bonus) ship each time
you dock successfully.

The 64 version is slightly different. You have

five chances to dock, but are not given any bo
nus for success. At the beginning of the game,
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Position and liming are essential. Here, the ship waits for

the spaceport (partly visible in the upper right) to wrap
around to the left (64 version).

move the joystick up or down to choose level 1,

2, or 3. (Level 1 is the easiest.) Then press the

fire button to begin. Push forward to accelerate,
pull back to decelerate. You cannot stop com

pletely, but you can adjust the speed somewhat.

Typing Instructions
The VIC version is written in BASIC. Remove or
disable any extra memory, type in the program,
and save it to tape or disk.

The 64 version is a little longer than IK of

machine language, and you'll need the MLX ma

chine language editor, published regularly in the
GAZETTE, to enter it. Load MLX, and answer the

prompts as follows:

Starting Address: 49152

Ending Address: 50597

Enter the program and save it to tape or

disk. When you load it back, you must use a

secondary address of one: LOAD"SPACEDOCK"

,8,1 (disk) or LOAD"SPACEDOCK",1,1 (tape).

To start, SYS49152.

See program listings on page 69. 9

Space Dock 
Aaron Bobick 

Do you h ave the steady h and and quick 
eye it takes to land at a busy spaceport? 
Watch out for th e other ships, they won' t 
s low down or get out of your way. For the 
unexpanded VlC an d 64. Joys tick required . 

You 've taken your Class 3 OC-88DL mining ship 
to the asteroid belts and back. The ca rgo bays are 
brimming with va luable o re, as we ll as a few 
strange crysta ls you discovered. Six months in 
space is a long time; all you want is to dock the 
sh ip, coll ect you r pay, and fi nd a room with a 
hot bath. 

But the traffic is heavy today. On arrival at 
the Lincoln Internat iona l Spaceport, you were 
asked to go into a holding pattern . Finally, afte r 
three hours of flying in ci rcles, you've been 
cleared for land ing. You accelerate toward the 
landing bay and sudden ly realize tha t every sh ip 
in the sector must be here, and they' re all block
ing your path. You hear an angry voice on the 
rad io, " Hey, noodlebrain, whe re'd you learn to 
fly? Get out of my way." So you turn off the 
rad io. 

Limited Fuel 
In "Space Dock," you have only one chance to 
re<lch the I<lnd ing bay, because the fue l is nearly 
gone. And since the ship is complete ly fu ll o f 
ore, it can't change course ve ry quickly. Use the 
joystick to move forward , le ft, and right. And 
avoid the other spaceships that are waiting to 
land. If you miss the landing bay, your ship is 
lost. You must touch down in the middle o f the 
spaceport; if you miss s lightly, it counts as a 
crash. 

In the VIC version, you sta rt with th ree 
sh ips. You get an ex tra (bonus) ship each time 
you dock successfully. 

The 64 version is slightly different. You ha ve 
five chances to dock, but are not given any bo
nus for success. At the beginning of the gume, 
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1'0s itiOll alld till/illS arc essen/ial. Here, tile s/Iip wails for 
tile spaceport (IJart ly visible ill tile IIpper rigllt) to wrap 
arOli lld to ti,e left (64 version). 

move the joystick up or dow n to choose level l , 
2, o r 3. (Levell is the easiest.) Then press the 
fire button to begin. Push forward to accelerate, 
pull back to decelerate. You can not stop com
pletely, but you can adj us t the speed somewhat. 

Typing Instructions 
The VIC version is written in BASIC. Remove or 
disable any extra memory, type in the p rogr<lm, 
and save it to tape o r disk. 

The 64 version is a little longer tha n 1 K of 
machine language, and you'll need the MLX ma
chi ne language editor, published regularly in the 
GAZETTE, to enter it. Load MLX, and answer the 
prompts as follows: 
Slatti ng Address: 49152 
Ending Address: 50597 

Enter the program and save it to tape o r 
d isk. When you load it back, you must lise a 
secondary address of one: LOA D"SPACEDOCK" 
,8,1 (disk) 0' LOAD"SPACEDOCK",l, l (tape). 
To start , SYS49 152. 

See progrnm lislillgs 0 11 pnge 69. • 
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A Complete Pro Football
Prediction Program For The

1985 NFL SEASON

63% +
Accurate vs 'Spread' Since 1981
More Features — More Information In 1985 To

BEAT THE SPREAD

• * FEATURES * •

Predicted Scores Each Week

Season Schedule By Week/Team

Records & Results:

Scores By Week

Scores By Team

Division Standings

Stats — Accumulated & Average

1983-1984 Data Base

Auto Opponent Input

Auto Data Update

Printed Copy All Screens

Easy Update-Playoffs/1986

Dealer Inquiries Invited

95 includes disc

documentation

Apple II - Me - III

Commodore 64

IBM PC

TRS-80. MIII/IV

Tandy 1000/1200/2000

STATS NEEDED TO RUN PROGRAM

AVAILABLE IN LOCAL NEWSPAPERS

OR

WE WILL FURNISH STATS BY MAIL & MODEM

ALL 20 WEEKS - SEASON PRICE ... 40"

PROGRAM COMES UPDATED THRU CURRENT

WEEK OF SEASON ... NO EXTRA CHARGE

Orders Call Collect
24 Hrs.

C.O.D.

Marathon Software Dept. C
P. 0. BOX 1349

JACKSONVILLE. TEXAS 75766

(214) 586-8212

1541 PHYSICAL EXAM $39.95
See Reviews In: RUN, June 1985, p. 16

MIDNIGHT GAZETTE #21, 1984, p. 49

AHOY, April 1985, p. 32
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runch

There are a number of advantages to

crunching your programs: execution speed,

efficiency, and more memory, to name the

most obvious. This utility is one that every

programmer should have in his toolbox. For
the 64 and VIC-20.

One of the first skills a beginning programmer

learns is how to "crunch" a BASIC program,

reducing it to the smallest size possible by

removing all spaces, shortening variable names,

combining lines, and so on. It's usually quite te

dious and time-consuming, and becomes even

more so as the programmer writes longer pro

grams. A lot of people have developed the bad

habit of crunching their program as they type it

in, with the result being hard to read and diffi

cult to debug.

Why Cninch?
Why bother to crunch in the first place? For one

thing, it allows your program to run faster and
more efficiently. However, in some cases, es

pecially on the VIC-20 with little or no memory

expansion, it's the only way a program will run.

But even the 64, with its relatively large RAM

memory, occasionally runs into this problem.

This can occur, for instance, in a lengthy pro

gram which uses large arrays. Every byte saved

by reducing the program length can be used for
string and variable storage.

With "Crunch" you can let your computer

do the tedious work for you. After all, that's

what computers are best at. In fact, this program

will not only crunch your program in a matter of

seconds, but the result will be much more com

pact than would be possible by hand. Originally

written for the 64 and requiring a little over 1.5K

of memory, I've added a version for the VIC-20

which retains the power of the 64 version while
using only 880 bytes.
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James A. Ledger

Eight Ways To Crunch

Combining Of Lines. One of the most remark

able things that Crunch can do is combine as

many statements onto one line as possible. And

you're not limited to 80 or 88 characters as you

would be using the keyboard. In fact, it will use

up to 255 bytes per line, or any lower limit you

select (BASIC doesn't like lines longer than 255

bytes). That's bytes, not characters, and it can re

sult in a line even longer than 255 characters,

This is because BASIC keywords are stored as

one byte tokens but are printed out using full

length words.

Not every line can be combined with an

other one. BASIC keywords such as GOTO,

GOSUB, IF-THEN, RUN, and LIST may be fol

lowed by a line number. The line they refer to is

called a referenced or target line. Such a line can

not have its line number removed by combining
it with the previous line.

Another special case is the IF-THEN state

ment. Any statement that follows an IF-THEN

on the same line is executed only when the con

dition is true. Therefore, no additional lines can
be added to the end without changing the logic
of the program.

Spaces. All spaces within a program are re
moved except those within a string inside quotes
and certain spaces within DATA statements as
described below.

DATA Statements. If you group all of your

DATA statements together, Crunch will combine

them in a special way. Instead of just adding a

colon and concatenating, a comma is added and

the DATA token is dropped. For example:

10 DATA ABQDEF

20 DATA GHIJKL

would become:

10 DATAABC,DEF,GHIJKL

There are a number of advantages to 
crunching your programs: execution speed, 
efficiency, and more memory, to name the 
most obvious. This utility is one that every 
programmer should have in his toolbox. For 
the 64 and VIC-20. 

One of the fi rst ski lls a beginning programmer 
learns is how to "crunch" a BASIC program, 
redu cing it to the sma llest size possible by 
removing all spaces, shortening variable names, 
combining lines, and so on. It's usually quite te
dious and time-consuming, and becomes even 
more so as the programmer writes longer pro
grams. A lot of people have developed the bad 
habit of crunching their program as they type it 
in, with the resu lt being hard to read and diffi 
cult to debug. 

Why Crunch? 
Why bother to crunch in the fi rst place? For one 
thing, it allows your program to run faster and 
more efficiently. However, in some cases, es
pecially on the VIC-20 with li ttle or no memory 
expansion, it's the only way a program will ru n. 
But even the 64, with its relatively large RAM 
memory, occasiona ll y runs into this problem. 
This can occur, for instance, in a lengthy pro
gram which uses large arrays. Every byte saved 
by reducing the program length can be used for 
string and variable storage. 

With "Crunch" you can let your computer 
do the ted ious work for you. Afte r all, that's 
what computers are best at. In fact , this program 
will not only crunch your program in a matter of 
seconds, bu t the result wi ll be much more com
pact than would be possible by hand. Origina ll y 
written for the 64 and requiring a little over 15 K 
of memory, I' ve added a version for the VIC-20 
which retains the power of the 64 version while 
using only 880 bytes. 
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Eight Ways To Crunch 
Combining Of Lines. One of the most remark
able things that Crunch can do is combine as 
many statements onto one line as possible. And 
you're not limited to 80 or 88 cha racters as you 
would be using the keyboard. In fact, it. W.i11 use 
up to 255 bytes per line, or any lower hmlt you 
select (BASIC doesn't like lines longer than 255 
bytes). That's bytes, not characters, and it can re
su lt in a line even longer than 255 characters. 
This is because BASIC keywords are stored as 
one byte tokens but are printed out using full 
length words. 

Not every line can be combined with an
other one. BASIC keywords such as GOTO, 
COSUB, IF-THEN, RU N, and LIST may be fo l
lowed by a line number. The line they refer to is 
called a referellced or ta rget line. Such a line can
not have its line number removed by combining 
it with the previous line. 

Another specia l case is the IF-THEN state
ment. Any statement that fo llows an IF-TH EN 
on the same line is executed only when the con
dition is true. Therefore, no additional lines can 
be added to the end without changing the logic 
of the program. 

Spaces. All spaces wi thin a program are re
moved except those with in a string inside quotes 
and certain spaces within DATA sta tements as 
described below. 

DATA Statements. If you group all of your 
DATA statements together, Crunch wi ll combine 
them in a special way. Instead of just adding a 
colon and concatenating, a comma is added and 
the DATA token is dropped. For example: 

10 DATA ABC,DEF 
20 DATA GHI,]KL 

would become: 
10 DATAABC, DEF,GHI,]KL 



This will continue up to the maximum number of

bytes selected per line.

Spaces are also treated differently within a

DATA statement. This is because BASIC allows

you to define strings within a DATA statement

without using quote marks. For example, the
statement:

10 DATA JOHN DOE , 123 OAK LANE

would become:

10 DATAJOHN DOE ,123 OAK LANE

Notice that only leading spaces are deleted,

while those within and trailing the data string

are preserved. This is exactly how your computer

would treat them. And since Crunch cannot tell

whether a number within a DATA statement is

meant to be used as a number or a string, all

items are treated as strings. If you enclose your

string data items within quote marks, as is some

times necessary when using punctuation, then

spaces trailing after the quote mark are also

removed.

REMarks. Remarks are nearly always com

pletely removed. However, if the remark is on a

line by itself and is referenced by another state

ment (a bad practice, by the way), then the line

following the remark is checked to see if it's ref

erenced. If it's not, then its line number is

changed to that of the referenced remark and the

remark is completely dropped. If the next line is

referenced, then only the text of the remark is re

moved. The REM token and its line number are

preserved.

Variable Names. With Crunch, there's no

reason why you can't use descriptive variable

names such as AMOUNT and NAMES. Crunch

will truncate all of them to the first two charac

ters, since that's all your computer recognizes

anyway. Just remember to keep the first two

characters unique for each variable.

FOR-NEXT Statements. Whenever you ter

minate a loop with a NEXT command, it's not

necessary that it be followed with a variable

name such as NEXT J. Therefore, Crunch will re

move all variables following NEXT. If you've

used nested loops and terminate them with

something like NEXT J1,J2, Crunch will trans

form it into NEXT:NEXT. This may look longer,

but remember that BASIC keywords are stored as

one byte tokens, so for the example given, three

bytes are actually saved. If you've nested your

loops properly, the computer will remember

which loop to perform, and your program will

run the same, actually, a little faster since it does

not have to verify that the variable matches the

one it was expecting.

End Quotes. Whenever the last thing on a

BASIC line is a literal string within quotes, it's

not necessary to include the final closing quote

mark. This is because the carriage return at the

end of the line terminates the quote mode. So
whenever this occurs on the newly crunched
line, the final quote mark is dropped.

On the other hand, if the programmer has
already dropped the end quote, Crunch will tack

it back on before concatenating the next line.

LET tokens. Few programmers use the LET

command. (A= B + 1 is the same as LET

A = B+1). However, LET often adds a little clar

ity, especially for the beginning programmer.

Crunch removes all LETs because they're not

necessary.

Typing It In

The 64 version of Crunch is written entirely in

machine language, so you'll need to use MLX,

the machine language entry program published

frequently in the GAZETTE. Here's the information

you need to use Crunch with MLX:

Starting address = 49152

Ending address = 50795

After you've finished typing, save the pro

gram to tape or disk.

The VIC version of Crunch is also in ma

chine language, but in order to allow it to be

used with any size VIC memory, a compact

BASIC loader is used, You should use the "Auto

matic Proofreader" (also published regularly in

the GAZETTE) to type it in. The VIC version

barely fits in an unexpanded VIC. The machine

language portion, represented by the letters and

numbers in the DATA statements, is not relocat

able, but the loader program changes it as nec

essary in order to load it into the highest

available memory. Be sure to save it before using

it because the loader erases itself after hiding the

machine language in top of memory.

How To Use Crunch
The 64 and VIC-20 versions have the same

crunching power, but their directions for use are

greatly different. Owners of both computers

should read the directions for the 64, and then

the differences for the VIC will be explained.

To load the 64 version you must use a

secondary address of 1. Type LOAD"filename",

1,1 for tape or LOAD"filename",8,l for disk,

then type NEW to reset various pointers.

Crunch-64 resides in a portion of RAM not uti

lized by BASIC. It's also compatible with Com

modore's DOS wedge program included on the

Test/Demo disk. (Actually, the two programs are

not compatible, but Crunch will disable it before

starting and restore it when it's through.)

Next, load in the BASIC program you wish

to crunch and type SYS 49152. The screen will
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This will continue up to the maximum number of 
bytes selected per line. 

Spaces are also treated differently within a 
DATA statement. This is because BASIC allows 
you to define strings within a DATA statement 
without using quote marks. For example, the 
statement: 

10 DATA JOHN DOE, 123 OAK LANE 

would become: 
10 DATAJOHN DOE ,123 OAK LANE 

Notice tha t only leading spaces are deleted, 
while those within and trailing the data string 
are preserved. This is exactly how your computer 
would treat them. And since Crunch cannot tell 
whether a number within a DATA statement is 
meant to be used as a number or a string, all 
items are treated as strings. If you enclose your 
string data items within quote marks, as is some
times necessary when using punctuation, then 
spaces trailing after the quote mark are also 
removed. 

REMarks. Remarks are nearly always com
pletely removed. However, if the remark is on a 
line by itself and is referenced by another st~te
ment (a bad practice, by the way), then the hne 
following the remark is checked to see if. it 's ref
erenced. If it's not, then its li ne number IS 
changed to that of the referenced remark a~d t.he 
remark is completely dropped. If the next hn.e IS 
referenced, then only the text of the remark IS re
moved. The REM token and its line number are 
preserved. 

Variable Names. With Crunch, there's no 
reason why you can't use descriptive va riable 
names such as AMOUNT and NAME$. Crunch 
will truncate all of them to the fi rst two charac
ters, since that's all your computer re.cognizes 
anyway. Just remember to keep the first two 
characters unique for each vanable. 

FOR.NEXT Statements. Whenever you ter
minate a loop with a NEXT command, it's not 
necessary tha t it be followed with a vari abl~ 
name such as NEXT ]. Therefore, Crunch will re
move all variables following NEXT. If you've 
used nested loops and terminate them with 
something like NEXT Jl,J2, Crunch will trans
form it into NEXT:NEXT. This may look longer, 
but remember that BASIC keywords are stored as 
one byte tokens, so for the example given, three 
bytes are actually saved. If you've nested your 
loops properly, the computer will remember. 
which loop to perform, and your program will 
run the same, actually, a little faster since it does 
not have to verify that the variable matches the 
one it was expecting. 

End Quotes. Whenever the last thing on a 
BASIC line is a literal string within quotes, it 's 

not necessary to include the final closing quote 
mark. Th is is because the carriage return at the 
end of the line terminates the quote mode. So 
whenever th is occurs on the newly crunched 
line, the final quote mark is dropped. 

On the other hand, if the programmer has 
already dropped the end quote, Crunch will tack 
it back on before concatenating the next line. 

LET tokens. Few programmers use the LET 
command. (A = B+l is the same as LET 
A= B+ 1). However, LET often adds a litt le clar
ity, especia ll y for the beginning programmer. 
Crunch removes all LETs because they' re not 
necessary. 

Typing II In 
The 64 version of Crunch is written entirely in 
machine language, so you'll need to use MLX, 
the machine language entry program published 
frequently in the GAZETTE. Here's the information 
you need to use Crunch with MLX: 

Starting address - 49152 
Ending address - 50795 

After you've finished typing, save the pro
gram to tape or disk. 

The VIC version of Crunch is also in ma
chine language, but in order to allow it to be 
used with any size VIC memory, a compact 
BASIC loader is used. You should use the" Auto
matic Proofreader" (also published regularly in 
the GAZETTE) to type it in. The VIC version . 
barely fits in an un expanded VIC. The machme 
language portion, represented by t~e letters and 
numbers in the DATA statements, IS not relocat
able, but the loader program changes it as nec
essary in order to load it into the h.ighest . 
available memory. Be sure to save It before usmg 
it because the loader erases itself after hiding the 
machine language in top of memory. 

How To Use Crunch 
The 64 and VIC-20 versions have the same 
crunching power, bu t their directions for use are 
great ly different. Owners of both computers 
should read the directions for the 64, and then 
the differences for the VIC will be explained. 

To load the 64 version you must use a 
secondary address of 1. Type LOAD"file~ame", 
1,1 for tape or LOAD"filename",8,1 fo r disk, 
then type NEW to reset various pointers. . 
Crunch-64 resides in a portion of RAM not uti
lized by BASIC. It 's also compatible with Com
modore's DOS wedge program induded on the 
Test/Demo disk. (Actua ll y, the two programs are 
not compatible, but Crunch will disable it before 
starting and restore it when it's through.) . 

Next, load in the BASIC program you wl.sh 
to crunch and type SYS 491 52. The screen will 
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clear and change colors, and you'll be asked to
select the maximum number of bytes desired per

line: 255, 80, or original line length. Ordinarily,
you should choose 255 since this will give you

the maximum reduction in program size. The

resulting program can be listed, saved, loaded,
and relocated just like any other program. How

ever, it is difficult to edit, since any line longer

than 80 characters will have to be broken up and

rewritten as several lines before the screen editor

will accept them. This is not really a problem,

however. You should save your uncrunched pro

gram for editing purposes since it contains all of

the explanatory remarks, sensible variable names,

and short, easy to read lines.

If you select 80 bytes per line, the resulting

program will be a little easier to edit but at the

cost of more memory. Most lines will then be 80

characters or less, and the few that do spill over

80 characters can be broken up into two lines.

If for some reason you do not want any line

concatenation, select original line length. If a pro

gram has been crunched with a short line length

selected, it can always be recrunched using a

longer line length. However, the reverse is not

true. Crunch will not break up a line to form a

smaller line.

Crunch takes only seconds to completely re

write your program. If there were no errors,

you'll then see a summary showing the old pro-

gram length, new program length, and number

of bytes saved. The new program should now be

saved using a new name. Or, you might want to

keep the old name for the crunched program,

since that's the one you'll use the most, and add

an extension to the name of the uncrunched pro

gram such as "&" for "source".

Before crunching, your program is first

checked for nonexistent line numbers. For ex

ample, if your program contains a line that reads

"100 GOTO 500", and there is no line 500, then

you'll get this message:

100 LINE #500 DOES NOT EXIST

and your program will not be crunched.

To use the VIC-20 version of Crunch, first
turn your computer off, then on, to completely

clear memory. Do not use any type of wedge

program while using VIC Crunch. Next, load and

run Crunch just as you would any BASIC pro

gram, without the ",1" extension. The actual ma

chine language program will be loaded to the top

of memory, and certain pointers changed in or

der to protect it from BASIC. The loader program

will then erase itself after printing the address to

SYS in order to use Crunch. Write this address

down. You now have 880 fewer bytes of mem

ory, and on the unexpanded VIC this means that

the program you want to crunch must be 2704
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bytes or less in order for it to reside in memory

at the same time.

A maximum line length of 255 bytes is auto

matically selected by the loader program in line
22 by POKEing location 250 with 255. If you

wish to change it, POKE 250 with any number
from 0-255 after running the program but before

typing SYS, or permanently change line number

22 in the loader program.

Next, load the program you wish to crunch
and SYS to the address previously given by the
loader program. After a few moments you'll see

the READY prompt, which means your program

was successfully crunched. If your program con

tained references to nonexistent lines, you'll see

an error message such as:

100 <500>

This means the error was in line number 100 and

the nonexistent line was number 500.

Once you've saved your crunched program,

turn your computer off and on to restore your

full amount of memory before testing your new

program.

Crunching The Cruncher
How was a 1.5K machine language program (the

64 version) reduced to 880 bytes while retaining

all of the crunching power? The summary was

deleted and the error message was shortened.

Gone, too, is the convenient menu for selecting

maximum line length. And neither the 64 version

nor the VIC version uses a buffer to rewrite each

line. Instead, the new program is written directly

over the old (which is a little tricky). However,

the greatest reduction was made by using numer

ous machine language routines already existing

within the BASIC ROM interpreter. This was not

done on the 64 for two reasons. First, it wasn't

necessary, since the 64 version fits with room to

spare inside a block of RAM memory unused by

BASIC. Second, the 64's ROM has been sub

jected to various revisions in the past and could

be revised again in the future. Therefore, any di

rect subroutine calls to the ROM operating sys

tem might not work on all or future machines.

If you'd rather not type in the program, you

can order COMPUTED GAZETTE DISK, offered else

where in this issue, or send a blank tape or

formatted disk (VIC version, tape only) with a

self-addressed, stamped mailer and $3 to:

james A. Ledger

7821 Country Dr.

Mobile, AL 36609

With Crunch in your programming toolbox,

you can write programs that are easy to read and

debug without sacrificing memory and speed.

See program listings on page 72. <Jfl

clear and change colors, and you'll be asked to 
select the maximum number of bytes desired per 
line: 255, 80, or original line length. Ordinaril y, 
you should choose 255 since thi s will give you 
the maximum reduction in program size. The 
resul ting program can be li sted, saved, loaded, 
and relocated just like any other program. How
ever, it is difficult to edit, since any line longer 
than 80 characters will have to be broken up and 
rewritten as several lines before the screen editor 
will accept them. This is not rea lly a problem, 
however. You should save your uncrunched pro
gram for editing purposes since it contains all of 
the explana tory remarks, sensible variable names, 
and short, easy to read lines. 

If you select 80 bytes per line, the resulting 
program will be a little easier to edit but at the 
cost of more memory. Most lines will then be 80 
characters or less, and the few that do spill over 
80 characters can be broken up into two lines. 

If for some reason you do not want any line 
concatenation, select original line length. If a pro
gram ·has. been cru nched with a short line length 
selected, It can always be recrunched using a 
longer line length. However, the reverse is not 
true. Crunch will not break up a li ne to form a 
smaller line. 

. Cru nch takes only seconds to completely re
wnte your program. If there were no errors, 
you'll then see a summary showing the old pro
gram length, new program length, and number 
of bytes saved. The new program should now be 
saved using a new name. Or, you might want to 
k:cp the ~Id name (or the crunched program, 
Slllce tha t s the one you' ll use the most, and add 
an extension to the name of the uncrunched pro
gram such as ".S" for "source". 

Before crunching, your program is first 
checked for nonexistent line numbers. For ex
ample, if you r program contains a line that reads 
" 100 GOTO 500", and there is no line 500 then 
you'll get this message: ' 

100 LINE #500 DOES NOT EX IST 

and your program will not be crunched. 

To use the VIC-20 version of Crunch, first 
tu rn your computer off, then on, to completely 
clear memory. Do not use any type of wedge 
program while using VIC Crunch. Next, load and 
run Cru~ch just as you would any BASIC pro
gr~m, WIthout the ",1" extension. The actual ma
ch1l1 e language progr~m w.ill be loaded to the top 
of memory, and ce rtam pOI nte rs changed in or
d~ r to protect it. (rom BASIC. The loader program 
W Ill t.hen erase Itself after printing the address to 
SYS m order to use Crunch. Write this address 
dow n. You now have 880 fewer bytes of mem· 
ory, and on the llnexpanded VIC this mea ns that 
the program YOll want to crunch must be 2704 
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bytes or less in order for it to reside in memory 
at the same time. 

A maximum line length of 255 bytes is auto
matically selected by the loader program in line 
22 by POKEing location 250 with 255. If you 
wish to change it, POKE 250 with any number 
from 0-255 a fter running the program but before 
typing SYS, or permanently change line number 
22 in the loader program. 

Next, load the program you wish to crunch 
and SYS to the address previously given by the 
loader program. After a few moments you'll see 
the READY prompt, which means your program 
was successfu ll y crunched. If your program con
tained references to nonexistent lines, you'll see 
an error message such as: 

100 <500> 

This means the error was in line number 100 and 
the nonexistent line was number 500. 

Once you've saved your crunched program, 
tu rn your computer off and on to restore your 
full amount of memory before testing your new 
program. 

Crunching The Cruncher 
How w~s a l.5K machine language program (the 
64 versIon) red uced to 880 bytes while retaining 
all of the crunching power? The summary was 
deleted and the error message was shortened. 
Gon:, too, ~ s the convenient menu for selecting 
max imum hne length. And neither the 64 version 
nor the VIC version uses a buUer to rewrite each 
line. Instead, the new program is written directly 
over the old (which is a little tricky) . However, 
the greate.st reduction was made by using numer
o~s ,:"achme language routines already existing 
wlthm the BASIC ROM interpreter. This was not 
done on the 64 for two reasons. First, it wasn't 
necessary, since the 64 version fits with room to 
spare inside a block of RAM memory unused by 
BASIC. Second, the 64's ROM has been sub
jected to va rious revisions in the past and could 
be revised a~ain in the future. Therefore, any di
rect su.hroutme ca ll s to the ROM operating sys
tem might not work on all or future machines. 

If you'd rather not type in the program, you 
can order COMPUTEt's GAZETTE DISK, oUered else
where in this issue, or send a blank tape or 
formatted disk (VIC version, tape onl y) with a 
self-addressed, stamped mailer and $3 to: 

Jam es A. Ledger 
7821 COlw t ry Dr. 
Mobile, AL 36609 

With C::runch in your programming toolbox, 
you can wflte programs that are easy to read and 
debug without sacrificing memory and speed. 

See program listillgs 0 11 page 72. .. 



Part 2
Lawrence Cotton

In this second of a three-part series, the

author presents six more short and impres

sive sound demos for the Commodore 64.

Last month, we introduced this series with six

short sound demos. This month, we'll look at

(and listen to) six more. If you have last month's

issue, take a minute to refresh your memory by-
looking back over the article, which discusses

what "Zounds!" is and how you can use these

demos as routines in your own programs.

The Zounds demos this month are short—

only 3 to 12 lines—and can be made even

shorter by deleting the REM statements in the

program listings. As we mentioned last month,

you can modify the sounds by changing.various

values in the programs. But, some of the pro

grams are so delicately balanced that even a

small change can produce some very unpleasant

results. So be sure to save a copy of each pro

gram to disk or tape before running. And if you

modify any of the sounds and find them to your

liking, be sure to save them before experimenting

further.

Sounding Off
All the programs in this series accomplish two

things in the first two lines: clear the sound chip

and set the volume to maximum in line 10; and

set up the envelope (how fast a sound starts and

ends) in line 20. Also, certain variables are

consistent in all of the programs: The "Z" loop
always represents the number of times a sound is

cycled, and Fl and F2 are the two values POKEd

.into frequency registers for voices one and three,

respectively.

"The Last Xither" contains only two nested

loops—for frequency incrementing (Y) and for

counting the number of cycles (Z). Try changing

the initial value of F2 and its multiplier.

"Starwalker" is a two-part program based on

waveform 23 (see Part 1 for more details on

this). Notice the explanations in the REM

statements.

"Not a Bell" uses three nested loops but is

based on waveform 21 (sync omitted). Normally

21 is used for bell sounds which depend on an

abrupt attack and a gradual release. But an

attack/decay value of 8 and a sustain/release

value of 255, combined with frequency sweeping

(multiplying) yield sounds like anything but a

bell.

For a super-crunched sound, try "Hyperwarp."

We'll leave this one without comment and see if
can you predict how it will sound before running

it.

"Decelerator" is unique. It uses a combina

tion of the square (64) plus triangle (16) wave

forms, along with ring modulation (4) and gating

(1) to yield a waveform value of 85. As men

tioned in the REM in line 30, this is also the only
program to use the least significant byte of the

two frequency registers for voice one (54272).

My favorite sound is "Three Reasons to

Own a Computer," which looks (as a listing)

very much like the others but sounds entirely

different. To see how delicately balanced this

sound is, try changing any value just a little.

Experiment with these sounds and see what
surprises your 64 has in store. Next month, we'll
conclude our series with six more programs.

See program listings on page 76. 9
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Part 2 
Lawrence Collon 

In this second of a three·part series, the 
author presents six more short and impres~ 
sive sound demos fo r the Commodore 64. 

Last month, we introduced this se ries with s ix 
short sound demos. This month, we'll look at 
(and listen to) six more. If you have last month's 
issue, take a minute to refresh your memory by 
looking back over the article, which discusses 
what " Zounds!" is and how you can use these 
demos as routines in you r own programs. 

The Zounds demos this month are short
only 3 to 12 lines-and can be made even 
shorter by deleting the REM statements in the 
program listings. As we mentioned last month, 
you can modify the sounds by changing. va ri ous 
va lues in the programs. But, some of the pro
grams are so delicately balanced that even a 
small change can produce some very unpleasant 
results. So be sure to save a copy of each pro
gram to disk or tape before running. And if YOli 
mOdify any of the sounds and find them to you·r 
liking, be su re to save them before experimenting 
further. 

Sounding Off 
All the programs in th is series accomplish two 
things in the first two lines: clear the sound chip 
and set the volume to maximum in line 10; and 
set up the envelope (how fast a sound sta rts and 
ends) in line 20. Also, certain variables are 
consistent in all of the programs: The " 2 " loop 
always represents the number of times a sound is 
cycled, and F1 and F2 are the two values POKEd 

\into frequency registe rs for voices one and three, 
respectively. 

" The Last Xither" contains only two nested 
loops-for frequency incrementing (Y) and for 
coun ting the number of cycles (2). Try changing 
the initia l value of F2 and it s multiplier. 

"Starwa lker" is a two-pa rt program based on 
waveform 23 (see Part 1 for more details on 
this). Notice the explanations in the REM 
statements. 

"Not a Bell" uses three nested loops but is 
based on waveform 21 (sync omitted). Norma ll y 
21 is used for bell sounds which depend on an 
abrupt attack and a gradual release . But an 
attack/decay value of 8 and a sustain/release 
va lue of 255, combined with frequency sweeping 
(multiplying) yield sounds like anything but a 
bell . 

For a super-crunched sound, try " Hyperwarp." 
We'll leave this one without comment and see if 
can you predict how it will sound before ru nning 
it. 

" Decelerator" is unique. It uses a combina
tion of the square (64) plus tri angle (16) wave
forms, along with ring modulation (4) and gating 
(1) to yield a waveform val ue of 85. As men
tioned in the REM in line 30, this is also the only 
program to use the least sign ificant byte of the 
two frequency registers for vo ice one (54272). 

My favorite sound is " Three Reasons to 
Own a Computer," which looks (as a listing) 
very much like the others but sounds entirely 
different. To see how delicately balanced this 
sound is, try changing any value just a little . 

Experiment with these sounds and see what 
surprises your 64 has in store. Next month , we'll 
conclude our series with six more programs. 

See program lis tings Oil page 76. • 
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Creating Hi-Res Graphics

On The 64

Todd Heimarck, Assistant Editor

With one POKE, you can make your 64

display a high-resolution graphics screen

containing 64,000 points oflight. It takes
only a few more POKEs to set up the screen

for your own hi-res pictures. Here's a step-

by-step explanation of the mysteries of bit

mapped graphics on the 64.

If you've ever tackled high-resolution (hi-res)

graphics on the 64, you probably remember first

reading about a lot of PEEKs, POKEs, ANDs,

ORs, bitmaps, bit masking, and 16K video banks.

There are a few rules to learn—the "grammar"

of hi-res—but we'll put them off for now. First

let's experiment a bit, and create a hi-res screen
with a single POKE:

POKE53265,PEEK(53265)OR32

Clear the screen (hold down SHIFT and

press CLR/HOME). You'll notice that the colors

are now red and black, but the screen didn't

clear as you might have expected. You'll also see

some points at the top of the screen blinking on

and off. (If you're curious, that's the first 8K of

memory you're seeing, including zero page.)

Each one of the dots on the screen is a picture

element, or pixel for short. The top part of the

screen is a garbled mess, but the bottom seems to

contain both character sets.

Now press some keys on the keyboard. The

pixels under the cursor change color, as does the

background color of each eight by eight block of
pixels.

Apart from changing some colors, we don't

seem to have any control over what appears on

the screen. Set the screen back to normal by

holding down RUN/STOP and tapping RESTORE.

Foreground Colors
A 64 can display 16 different colors, numbered 0
to 15:
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0

1

2

3

4

a

6

7

Black

White

Red

Cyan

I'urple

Green

Blue

Yellow

CHR$(144)

CHR$(5)

CHR$(28)

CHRSU59)

CHRSU56)

CHRSO0)

CHRSI31)

CHRSU58)

8

9

10

11

12

13

14

15

Orange

Brown

Light Red

Gray 1 (Dark)

Gray 2 (Medium)

Light Green

Light Blue

Gray 3 (Light)

CHRSU29)

CHRSI149)

CHR$(150)

CHR$(151)

CHRSU52)

CHR$(I53)

CHRSI154)

CHRSI155)

There are several ways to change the fore

ground color. You can hold down CTRL (for col

ors 0-7) or the Commodore key (for colors 8-15)

and press a number key from 1 to 8. Or you can

PRINT a color change using the CHR$ values

above—PRINT CHR$(129), for example, changes

the cursor color to orange. You can also POKE to

646, the location in memory which keeps track of

the current character color.

It's also possible to change colors by

POKEing directly to color memory. This doesn't

affect the current cursor color; it changes a

character that's already on the screen. To see all

256 characters in white, run this program (don't

type NEW after running it, we'll be using part of

this program later):

15 PRINTCHRS(147);

20 FORJ=0TO255:POKE1024+J,J!POKE55296+J,1
:HEXT

25 GOTO2 5

Line 15 clears the screen. Next, the screen

codes 0-255 are POKEd into screen memory, and

the number 1 (the color code for white) goes into

256 consecutive bytes of color memory. Screen

memory runs from 1024 to 2023, with correspond

ing color memory at 55296 to 56295.

Five Screen Colors

Changing background colors requires a POKE or

two. Five registers hold the current screen colors:

53280 Border Color

53281 Background Color 0

53262 Background Color 1

53283 Background Color 2

53284 Background Color 3

Creating Hi-Res Graphics 
On The 64 

Todd Heimarck, Assistant Edi tor 

With one POKE, you can make your 64 
display a high-resolution graphics screen 
containing 64,000 points of light. It takes 
only a few more POKEs to set up the screen 
for your own hi-res pictures. Here's a stel?
by-step explanation of the mysteries of blt
mapped graphics on the 64. 

If you've ever tackled high-resolution (hi -res) 
graphics on the 64, you probably remember first 
reading about a lot of PEEKs, POKEs, ANDs, 
DRs, bitmaps, bit masking. and 16K video banks. 
There are a few rules to learn-the "grammar" 
of hi -res-but we' ll put them off fo r now. First 
let 's experiment a bit, and create a hi-res screen 
with a single POKE: 

POKE53265,PEEK(S326S)ORJ2 

Clear the screen (hold down SHIFT and 
press CLR/ HOM E). You' ll notice that the colors 
are now red and black, but the screen didn't 
dear as you might have expected. You' ll also see 
some points at the top of the screen blinking on 
and off. (If you 're curious, that's the first 8K of 
memory you' re seeing, including zero page.) 
Each one of the dots on the screen is a picture 
elemellt , or pixel for short. The top part of the 
screen is a ga rbled mess, but the bottom seems to 
contain both character sets . 

Now press some keys on the keyboa rd. The 
pixels under the cursor change color, as does the 
background color of each eight by eight block of 
pixe ls. 

Apart from changing some colors, we don 't 
seem to have any control over what appears on 
the ~creen. Set the screen back to normal by 
holdmg down RUN/ STOP and tapping RESTORE. 

Foreground Colors 
A 64 can display 16 different colors, numbered 0 
to 15: 
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o Black CHRS(144) 8 Orange CHR$(129) 
1 While CHR$(5) 9 Brown CHR$(149) 
2 Red CHR$(28) 10 Lig ht Red CHR$(l SO) 
3 Cyan CHR$(J59) 11 Gny 1 (Dark) CHR$(1S1) 
4 Purple CHR$(I56) 12 Gray 2 (Medium) CHRS(152) 
5 Green CHRS(30) 13 Light Green CHRS(tS3) 
6 Blue CHRS(3t) 14 Light Blue CHRS(154) 
? Ye llow CH R$(l58) IS Gray 3 (Light) CHR$(155) 

There ar(' several ways to change the fore· 
ground color. You can hold down CTRL (for col· 
ors 0-7) or the Commodore key (for colors 8-15) 
and press a number key from 1 to 8. Or you can 
PRINT .a color change using the CHRS values 
above-PRINT CHR$(1 29), for example, changes 
the cursor color to orange. You can also POKE to 
646, the location in memory which keeps track of 
the current characte r color. 

It 's also possible to change colors by 
POKEing directly to color memory. Th is doesn't 
affect the current cursor color; it changes a 
character that's already on the screen. To see all 
256 characters in white, run this program (don 't 
ty pe NEW after ru nning it, we'll be using part of 
th is program late r) : 

15 PRINTCHR$(147); 
2e FORJ- eT02 55 : POKEIB24+J , J:POKE55 296+J ,1 

:NEXT 
25 GOT025 

Line 15 clears the screen. Nex t, the screen 
codes 0-255 a re POKEd into screen memory, and 
the number 1 (the color code for white) goes into 
256 consecutive bytes of color memory. Screen 
memory runs from 1024 to 2023, with correspond· 
ing color memory at 55296 to 56295. 

Five Screen Colors 
Changing background colors requires a POKE or 
two. Five regi sters hold the current screen colors: 

53280 80rder Color 
53281 8ackground Color 0 
53282 Background Color 1 
53283 Background Color 2 
53284 Background Color 3 



You may be familiar with statements tike

POKE53281.5, which changes the background

color to green {try other numbers between 0 and

15, to see different background colors). The other

three background colors can be used in two

ways, multicolor mode and extended background

color mode,

Extended Background Color

Mode

Add the following line to the previous program

and then type RUN.

12 POKE53281,15:POKE53282,6:POKE532B3,1:P

,7:POKE53265,PEEK{53265)OR64

The four background registers are POKEd

with 15, 6, 1, and 7—light gray, blue, white, and

yellow. And 53265, the same register that con

trolled hi-res mode above, is ORed with 64

(more on OR below).

Examine the characters on the screen. In

stead of 256 unique characters, there are now

only 64. But they have different background col

ors. This is extended background color mode,

where each character can have one of sixteen

foreground colors and one of four background

colors. You should see some characters that are

solid white, because background color 2 and the

character color are both the same. Change the

color POKE at the end of line 20 to get new fore

ground colors. Or you could change the POKE to

53283 in line 12.

To get back to normal, enter POKE53265,

PEEK(53265)AND{255-64). Or, more easily,

press RUN/STOP-RESTORE.

Multicolored Characters
Extended background color mode offers 16 fore

ground choices and four background choices, but

each character still has only two colors. Multi

color mode allows you to paint characters with

up to four colors. Press RUN/STOP-RESTORE,

change the cursor color to black (CTRL-1) and

list the program in memory. Now enter this in

direct mode (without a line number):

POKE53270,PEEK<53270>OR16

Nothing happened, right? Now change the

cursor color to one of the eight colors between

orange and light gray (colors 8-15); for example,

hold down the Commodore key and press 8. List

the program again. Try POKEing different num

bers into the registers from 53281 to 53283 to get

different effects (53284 is not used in multicolor

mode).

To see the full character set, add this

replacement line to the program in memory (the

f<8>] means type 8 with the Commodore key

held down):

12 POKE53281,12:POKE53282,6:POKE53283,1:P
RINT" (j8i ":POKE53270,PEEK{ 53270 )OR16

If it doesn't work the first time, make sure
line 20 is POKEing color memory (55296 and

following) with a number higher than seven.

Screen Memory Becomes Color
Memory
Well do one more experiment before delving

into the PEEKs, POKEs, ANDs, and ORs for hi

res. Delete line 12 from the program and add this

line:

10 POKE53272,24:POKE53265,59

This is a stable area of memory. There are

no blinking pixels at the top and no character

sets at the bottom. You're looking at the 8000

memory locations 8192-16191, which have been

translated from bits in memory to pixels.

The memory in this area is called a bitmap

because each of the 64,000 bits here corresponds

("maps") to one of the pixels on the screen.

The POKEs to 1024 and on, which is usually

screen memory, are doing something strange. In

stead of putting 256 characters on the screen, the

POKEs are displaying every combination of

color.

Press STOP, cursor down to a blank (red

and black) line and enter this:

FORJ=B192TO9191:POKnj,7:NEXT

You'll have to type this blind—you won't

see the characters, you'll see different color

changes. If you make a mistake, the SYNTAX

ERROR message will be printed underneath (in

colors rather than characters). You could add this

to your program as a line 24 if you prefer (press

RUN/STOP-RESTORE and you'll be able to en

ter a new line). This series of 1000 POKEs

changes the pattern of the pixels on the top three

lines of eight pixels, plus part of the fourth line.

At this point, we have some control over the

hi-res screen. The bitmap runs from 8192 to

16191, and the color map is located at

1024-2023. Now we'll learn more about turning

individual pixels on and off.

Masking Bits

Each memory location in RAM contains eight

bits that are like tiny switches you can turn on

and off. The bits are numbered 0-7, starting from

the right. Each bit has a specific value:

Bit #

Value

7

128

6

64

5

32

4

16

PEEKing a memory location yields a number

from 0 to 255, depending on which bits are on

and off (add up the values of the on bits to get

the PEEK number).
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You may be familiar with statements like 
POKE53281,5, which changes the background 
color to green (try other numbers between ° and 
15, to see different background colors). The other 
three background colors can be used in two 
ways, multicolor mode and extended background 
color mode. 

Extended Background Color 
Mode 
Add the fo llowing line to the previous program 
and then type RUN. 

12 POKE53291 , 15:POKE53282 , 6 : POKE53283 . 1 : P 
OKE53284, 7:POKE53265 , PEEK(53265 )OR64 

The four background registers are POKEd 
with 15, 6, 1, and 7-light gray, blue, white, and 
yellow. And 53265, the same register that con
troll ed hi -res mode above, is ORed with 64 
(more on OR below). 

Examine th e characters on the screen. In
stead of 256 unique characters, there are now 
only 64. But they have different background col
ors. This is extended background color mode, 
where each character can have one of sixteen 
foreground colors and one of four background 
colors. You should see some characte rs that are 
solid white, because background color 2 and the 
character color are both the same. Change the 
color POKE at the end of line 20 to get new fore
ground colors. Or you could change the POKE to 
53283 in line 12. 

To get back to normal, enter POKE53265, 
PEEK(53265)AND(255- 64). Or, more eaSil y, 
press RUN/STOP- RESTORE. 

Multicolored Characters 
Extended background color mode offers 16 fore
ground choices and four background choices, but 
each cha racter still has only two colors. Multi 
color mode allows you to pain t characters with 
up to four colors. Press RUN/STOP-RESTORE, 
change the cursor color to black (CTRL-l) and 
list the program in memory. Now enter this in 
direct mode (without a line number): 

I'OKE53270,PEEK(53270)O R1 6 

Noth ing happened, right? Now change the 
cursor color to one of the eigh t colors between 
orange and light gray (colors 8-15); for example, 
hold down the Commodore key and press 8. List 
the program again. Try POKEing different num
bers into the registers from 53281 to 53283 to get 
different effects (53284 is not used in mult icolor 
mode). 

To see the full character set, add this 
replacement line to the program in memory (the 
!<8» means type 8 wi th the Commodore key 
held down): 

12 POKE5328 l . l2:POKE53282 , 6:POKE53283 l.p 
RINT " g8~ " : POKE53270, PEEK( 53 270 )OR16 • 

If it doesn't work the first time, make su re 
line 2~ is P~KEing color memory (55296 and 
fo llowmg) With a number higher than seven. 

Screen Memory Becomes Color 
Memory 
We'll do one more experiment before delVing 
into the PEEKs, POKEs, ANDs, and O Rs fo r hi
res. Delete line 12 from the program and add this 
line: 

10 POKE53272,24:POKE53265 . 59 

This is a stable area of memory. There a re 
no blinking pixels at the top and no character 
sets at the bottom. You're looking at the 8000 
memory locations 8 192-16191 , which have been 
translated from bi ts in memory to pixels. 

The memory in th is area is called a bitmap 
because each of the 64,000 bits here corresponds 
("maps") to one of the pixels on the screen. 

The POKEs to 1024 and on, which is usually 
screen memory, are doi ng someth ing st range. in
stead of putt ing 256 characters on the screen , the 
POKEs are displaying every combinat ion of 
color. 

Press STOP, cursor down to a blank (red 
and black) line and en ter this: 

FORI - 8192T09191 :POK El . 7:NEXT 

You'll have to type this blind-you won 't 
see the characters, you'll see different color 
changes. If you make a mistake, the SYNTAX 
ERROR message will be printed underneath (in 
colors ra ther than characters). You could add this 
to your program as a li ne 24 if you prefer (press 
RUN /STO P- RESTORE and you 'll be able to en
ter a new line). This seri es of 1000 POKEs 
changes the pattern of the pixels on the top three 
lines of eight pixels, plus part of the fourth line. 

At this point, we have some control over the 
hi-res screen. The bitmap runs from 8192 to 
16191, and the color map is located at 
1024-2023. Now we'll learn more about turning 
ind ivid ual pixels on and off. 

Masking Bits 
Each memory location in RAM contains eight 
bits that are like tiny switches you can tum on 
and off. The bits are numbered 0-7, sta rting fro lll 
tlfe righ t. Each bit has a specific value: 
Bit # 7 6 5 4 3 2 1 0 
Value 128 64 32 16 8 4 2 1 

PEEKing a memory location yields a number 
from 0 to 255, depending on which bits are on 
and off (add up the values of the on bits to get 
the PEEK number). 
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You can turn individual bits on with the OR

function. For example, 53265 usually holds a 27
(00011011). And we turned on hi-res mode by

PEEKing 53265, ORing it with 32, and POKEing

the result back into 53265:

OR

00011011

00100000

oonioii

(27)

(32)

(59)

Note that if both bits are off (zeros), the re

sult is a 0. But if either one or both are on, the

result is 1.

The AND function allows you to turn bits

off:

00111011 (59)

AND 11011111 (223)

00011011 (27)

The only time a 1 appears in the result is

when both the first and the second bit are turned

on. With specific ANDs and ORs, you can switch

between hi-res, extended background, and multi

color modes.

Masking bits with AND and OR is also nec

essary for turning the hi-res screen pixels on and

off.

Character Shapes

To put a red letter A in the top left corner of the

screen, you would POKE1024,1:POKE55296,2.

A 64 has to translate the numbers in screen

and color memory into the shape of a red A. It

reads through character memory and finds eight

numbers that represent the A shape, listed be!ow
in decimal and binary:

Binary

00011000

00111100

01100110

01111110

01100110

01100110

01100110

Decimal Pixels

24

60

102

126

102

102

102

0 00000000

For a regular character, the Is are the fore

ground color, which is taken from color memory

(55296-56295). The 0s are the color from back-'
ground register 0 (memory location 53281). The

top row of eight pixels for a red letter A on a

white screen would be white, white, white, red,
red, white, white, white.

A Screen With 1000 Custom

Characters
Exactly 1000 regular characters can be displayed
on the screen of the 64. As we saw above, each

character shape is defined by eight bytes, each

containing eight bits. So there must be 64,000

pixels on the entire screen (not counting the bor

der). The hi-res screen contains 320 pixels across,
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200 pixels down (320 X 200 - 64000).

Because each byte is composed of 8 bits, we

need 8000 bytes of memory to bitmap the screen

(8000 X8- 64,000). You might expect them to

be numbered consecutively, but that's not how it

works. In fact, the hi-res screen opeiates as if it
were made of 1000 custom characters, each one

eight bytes high and eight bits wide (remember,

these are bytes, each of which contains eight

bits):

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

320 328 336 344

321 329 337 345

312

3-13

314

315

316

317

318

319

632

633

If you were to take the eight numbers that

define an "A" (24, 60, 102, 126, 102, 102, 102,

and 0) and POKE them into the first eight bytes

of the hi-res screen, the letter A would appear.

Finding The Pixel

You'd need a lot of graph paper and a calculator

to figure out the coordinates for a large picture.

Fortunately, there's a shortcut to figuring out

which bits in memory correspond to certain

pixels.

Imagine a grid numbered 0 to 319 across the

top and 0 to 199 (from top to bottom) down the

side. The top left corner would be location 0,0

and the bottom right would be 319,199. The first

number is the X-value, the second the Y-value.

To find the corresponding byte in memory, use

these formulas:

HR = 8192: BY = HR + 40 * (YAND248) + (YAND7)

+ (XAND504)

(HR is the beginning of the hi-res screen; BY is

the byte.)

Turn on the bit:

POKE BY, FEEK(BY) OR (2T(NOTXAND7)>

Turn off the bit:

POKE BY, PEEK(I)Y) AND (255-2!(NOTXAND7))

The first line figures out which byte in mem

ory to POKE, assuming the hi-res screen (HR)

starts at 8192. The second figures out which bit

inside the byte needs to be turned on or off.

Adding Color

To give each of the 64,000 pixels its own sepa

rate color would require 32,000 bytes of color

memory. Due to the limits of the VIC-IKvideo

chip, this is impossible. So colors are assigned to

groups of eight bytes (64 bits) as if each were a

character. This reduces color memory to 1000

bytes.

You can turn individ ual bits on with the OR 
function. For example, 53265 usually holds a 27 
(0001 101 1). And we turned on hi-res mode by 
PEEKing 53265, ORing it with 32, and POKEing 
the result back into 53265: 

00011011 (27) 
on 00100000 (32) 

00111011 (59) 

Note that if both bits are o ff (zeros), the re
sult is a O. But if either one or both are on, the 
result is 1. 

The AND function allows you to turn bits 
off: 

00111011 (59) 
AND 11011111 (223) 

00011011 (27) 

The onl y ti me a 1 ap pears in the result is 
when both the first and the second bit are tu rned 
on. With specific ANDs and ORs, you can swi tch 
between hi-res, ex tended background, and multi
colo r modes. 

Masking bits with AND and OR is also nec
essary fo r turning the hi-res screen pixels on and 
off. 

Character Shapes 
To put a red letter A in the top left corner of the 
screen, you would POKEI024,1:PO KE55296,2. 

A 64 has to translate the nu mbers in screen 
and color memory into the shape of a red A. It 
reads through character memory and finds eight 
~umb~rs that represent the A shape, listed below 
III decllllal and binary: 
Decimal 

24 
60 

102 
126 
102 
102 
102 

o 

Binary 

ooonooo 
00111100 
01100110 
0111 11 10 
01100110 
01100110 
011 00110 
00000000 

Pixels 
•• 

••• • ... .. 
•••••• 
•• •• ... .. 
•• •• 

For a regular character, the 15 are the fore
ground color, wh ich is taken from color memory 
(55296-56295). The 05 are the color from back
grou nd register 0 (memory location 53281). The 
toP. row of eight pixels for a red letter A on a 
whI te screen would be white, white, white, red, 
red, white, white, white. 

A Screen With 1000 Custom 
Characters 
Exactly 1000 regular characters can be d isplayed 
on the screen of the 64. As we saw above each 
ch a ra~t~r shape is defined by eight bytes, 'eaCh 
c~ntallllllg eight bits . So there must be 64,000 
pIxels on t~e entire screen (not counting the bor
der). The hI -res screen contai ns 320 pixels across, 
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200 pixels down (320 X 200 - 64000). 
Because each by te is composed of 8 bits, we 

need 8000 bytes of memory to bitmap the screen 
(8000 X 8 - 64,000). YOll might expect them to 
be numbered consecutively, but that's not how it 
works. In fac t, the hi-res screen opelates as i f it 
were made of 1000 custom characters, each one 
eight bytes high and eight bits wide (remember, 
these are bytes, each of which contains eight 
bits): 

0 8 16 " 312 
t • 17 25 :m 
2 10 18 26 314 
3 11 

" 
27 315 , 12 20 28 3t6 

s 13 21 2' ... 317 
6 " 22 30 ... 318 
7 15 23 31 ... 31. 

320 328 336 344 ... 632 
321 329 337 345 ... 633 

If you were to take the eight nu mbers that 
defi ne an "A" (24, 60, 102, 126, 102, 102, 102, 
and 0) and POKE the m into the first eight bytes 
of the hi-res screen, the letter A would appear. 

Finding The PIxel 
You'd need a lot of graph paper and a calculato r 
to figure out the coordinates for a large picture. 
For.tunat.ely: there's a shortcut to figuring ou t 
whIch bIts III memory correspond to certain 
pixels. 

Imagine a grid numbered 0 to 319 across the 
t~p and a to 199 ({rom lOp to bottom) down the 
SIde. The top left corner wou ld be location 0,0 
and the bottom right would be 319,199. The fi rst 
nu~ber is the X-value, the second the V-value. 
To fmd the corresponding byte in memory, use 
these formulas: 

H R - 8192: BY - H R + 40· (YAN D248) + (YA ND7) 
+ (XAND504) 

(HR is the beginning of the hi-res screen; BY is 
the byte.) 

Turn on the bit: 
POKE BY, PEEK(BY) OR 12 I(NOTXAND7)) 
Turn ofr the bit: 
POKE BY, I'EEK(BY) A ND (255- 2I(NOTXAND7)) 

The first line figures out which byte in mem-
ory to r OKE, assuming the hi -res screen (HR) 
sta rts at 8192. The second figures out which bit 
inside the byte needs to be turned on or off. 

Adding Color 
To give each of the 64,000 pixels its own sepa
rate color wou ld require 32,000 bytes of color 
memory. Due to th e limits of the VIC- II ~video 
chip, th is is. impOSS ible. So colors are assigned to 
groups of eight bytes (64 bits) as if each were a 
cha racter. Th is reduces color memory to 1000 
bytes . 



In the example above, hi-res color memory

was located at 1024-2023 (for technical reasons,
we can't use the regular color memory). Byte

1024 contained color information for 8192-8199,
1025 held the colors for 8200-8207, and so on.

In each byte of hi-res color memory, bits 0-3

control background color, and the top four bits

correspond to the foreground color.

If you want to change the color of a group of

64 pixels, use the formula above to find the vari

able BY. Then subtract the variable HR (8192, in

this case) and divide by eight. Add that number

to 1024 (the beginning of hi-res color memory) to

find the memory location to POKE. Multiply the

foreground color (0-15) by 16 and add the back

ground color (0-15):

HR = 8192:CB = (BY - HRJ/8 +1024

CL = FG'16 + BG

POKECB,CL

HR is the beginning of the hi-res bitmap, CB

is the color byte, CL is the color, from FG (fore

ground) and BG (background).

The Limits Of The Video Chip

When you're working in hi-res, all of the video

information—the 8000 byte bitmap and 1000

bytes of color memory—has to come from one of

the four 16K banks of memory. You control

which bank is used by POKE56578,3 and then a

POKE to 56576:

Bank POKE

POKE56576,7

POKE56576,6

POKE56576,5

POKE56576,4

Memory Used

0-16383

16384-32767

32768-49151

49152-65535

The VIC-II chip, which manages all the

video information, can only "see" 16K of mem

ory at a time. So sprite shapes and character

shapes must also be within the 16K bank cur

rently switched in.

The banks marked with asterisks contain

shadows of character ROM: 4096-8191 in bank

0, 36864-40959 in bank 2. You should not put hi

res screens, hi-res color, or sprite shapes in these
two areas; the video chip sees only character shapes

at these memory locations.

A hi-res screen always starts at an even 8K

boundary—a number divisible by 8192. Within

each of the four 16K video banks you have two

choices, first half or second, for a total of eight.
Two are unavailable (because of the character

shadows), leaving 8192, 16384, 24576, 40960,

49152, and 57354. Although BASIC and Kernal

ROM start at 40960, the VIC-II chip gets its

information from the RAM underneath the ROM,

so it's possible to set up a hi-res screen that takes

no memory away from BASIC.

To set the hi-res bitmap to the first 8K of a

16K bank, POKE53272,PEEK(53272)AND247. To
put the bitmap at the second half of a bank,
POKE53272,PEEK(53272)OR8.

You should also tell the 64 where the hi-res

color memory will be located. There are 16 IK

sections of memory (1024 bytes) within each

video bank. They're numbered 0-15 and, to

avoid interference with the hi-res screen, should

be in the section you're not using for the bit

map—that is, the other half of the 16K bank. To

set color memory, POKE 53272, (PEEK(53272)

AND 15) OR (16*CM) where CM is a number

between 0 and 15.

Five POKEs To Set Up Hi-Res
Let's say you want to put a hi-res screen at

16384, the first half of video bank one. Hi-res

color memory can't go into the first eight IK

areas (numbered 0-7) because they're used by

the bitmap. So we'll use section number 8 (start

ing at 16384 + 8 X 1024, or 24576). You would

follow these steps in your program:

1. POKE56578,3:POKE56576,6 to set video

memory to 16K bank number one.

2. POKE53272,PEEK(53272)AND247 to put

the hi-res screen at the first 8000 bytes in bank

one.

3. CM= 8: POKE53272, (PEEK(53272)

AND15) OR (16'CM) to set hi-res color memory

to section 8 (24576). To put color memory else

where, change CM to another number 0-15.

4. POKE53265,PEEK(53265)OR32 to turn hi

res on.

To clear the screen, you'll have to POKE a 0

into each of the 8000 locations from 16384 to

24383. Then, use the formulas for locating a

pixel, changing HR (the beginning of the bitmap)

from 8192 to 16384, and changing the beginning

of hi-res color memory (CM) from 1024 to

24576.

A Memory Conflict
In our first example of hi-res graphics, we put

the screen at 8192, with color memory beginning

at 1024. Since BASIC programs are stored at

2049, about 6K below the bitmap area, this poses

a problem: If the BASIC program and its vari

ables grow beyond 6K, either the hi-res screen or

the program will be scrambled.

There are two solutions: to move the begin

ning of BASIC up, past the end of the hi-res

screen with POKE44,64: POKE64*256,0: NEW; or

to move the hi-res screen out of the way of

BASIC into 16K bank number 3 with POKE

56578,3:POKE56576,4. Either way, you'll avoid

the memory conflict. Qff
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In the example above, hi-res color memory 
was located at 1024-2023 (for technical reasons 
we can 't u ~e the regula r color memory). Byte ' 
1024 contained color information for 8192-8199 
1025 held the colors fo r 8200-8207, and so on. ' 
In each byte of hi -res color memory, bits 0-3 
control background color, and the top four bits 
correspond to the foregrou nd color. 

~f you want to change the color of a group of 
64 pixels, use the fo rmula above to find the vari
able BY. Then subtract the variable HR (8192, in 
this case) and divide by eight. Add that number 
to 1024 (the beginning of hi-res color memory) to 
find the memory location to POKE. Multiply the 
foreground color (0- 15) by 16 and add the back
ground color (0- 15): 

HR - 8192:CB - {BY - HR)j8+ 1024 
Cl - FC·16 + BG 
POKECB,CL 

HR is the beginning of th e hi-res bi tma p, CB 
is the color byte, CL is the color, from FG (fore
ground) and BG (background). 

The Limits Of The Video Chip 
When you're working in hi -res, all of the video 
information-the 8000 byte bitmap and 1000 
bytes of color memory- has to corne from one of 
the four 16K banks of memory. You control 
which bank is used by POKE56578,3 and then a 
POKE to 56576: 

Bank POKE Memory Used 

• 0 POKE56576,7 0-16383 
I POKE56576,6 16384-32767 

• 2 POKE56576,5 32768-49151 
3 POKE56576,4 49152-65535 

The VIC- II chip, which manages all the 
video information, can onl y "see" 16K of mem
ory at a time. So sprite shapes and character 
shapes must also be within the 16K bank cur
rently switched in. 

The banks marked with asterisks contain 
shadows of cha racter ROM: 4096-81 91 in bank 
0, 36864-40959 in bank 2. You sholl id IIOt pllt lIi
res screens, hi- res color, or sprite sllapes in th ese 
two areas; the video chip sees ollly character shapes 
at tllese memory locations. 

A hi-res screen always starts at an even 8K 
boundary-a number divisible by 8192. Within 
each of the four 16K video banks you have two 
choices, first half or second, for a tota l of eight. 
Two are unavailable (because of the character 
shadows), leav ing 8192, 16384, 24576,40960, 
49152, and 57354. Although BASIC and Kernal 
ROM sta rt at 40960, the VIC- II chip gets its 
information from the RAM underneath the ROM, 
so it's possible to set up a hi-res screen tha t takes 
no memory away from BASIC. 

To se t the hi-res bitmap to the first BK of a 
16K bank, POKE53272,PEEK(53272)AND247 To 
put the bitmap at the second half of a bank . 
POKE53272,PEEK(5327210R8. ' 

You should also tell the 64 where the hi -res 
color memory will be located. There are 16 lK 
sections of memory (1024 bytes) with in each 
video bank. They're numbered 0-15 and, to 
avoid interference with the hi-res Screen, should 
be in the section you're not using for the bit
map-that is, the other ha lf of the 16K bank. To 
set color memory, POKE 53272, (PEEK(53272) 
AND 15) OR (l6·CM) where eM is a number 
between 0 and 15. 

Five POKEs To Set Up HI·Res 
Let's say you want to put a h i~res screen at 
16384, the first half of video bank one. Hi- res 
color memory can' t go into the fi rst eight l K 
areas (numbered 0-7) because they're used by 
the bitmap. So we'll use section number 8 (start
ing at 16384 + 8 X 1024, or 24576). You would 
follow these steps in your program: 

1. POKE56578,3:POKE56576,6 to sel video 
memory to 16K bank number one. 

2. POKE53272,PEEK(53272)AND247 to put 
the hi-res screen at the first 8000 bytes in bank 
one. 

3. CM~ 8: POKE53272, (PEEK(53272) 
AND15) OR (l6·CM) to set hi·res color memory 
to section 8 (24576). To put color memory else
where, change CM to another number 0-15 . 

4. POKE53265,PEEK(53265)OR32 to turn hi
res on. 

To clear the screen, you'll have to POKE a 0 
into each of the 8000 locat ions from 16384 to 
24383. Then, use the formu las for locating a 
pixel, changing HR (the beginning of the bitmap) 
from 8192 to 16384, and changing the beginning 
of hi-res color memory (CM) from 1024 to 
24576. 

A Memory Conflict 
In our first example of hi-res graphiCS, we put 
the screen at 8192, with color memory beginning 
at 1024. Since BASIC programs are stored at 
2049, about 6K below the bitmap area, this poses 
a problem: If the BASIC program and its va ri 
ables grow beyond 6K, either the hi-res screen or 
the program will be scrambled. 

There are two solutions: to move the begin~ 
ning of BASIC up, past the end of the hi-res 
screen with POKE44,64: POKE64· 256,O: NEW; or 
to move the hi -res screen ou t of the way of 
BASIC into 16K bank number 3 with POKE 
56578,3:POKE56576,4. Either way, you' ll avoid 
the memory confl ict. .. 



Hi-Res Toolbox
John E. Banks

The speed of machine language is im- later, is relocatable, so if you have a program or
portant when you're working with hi-res utility that begins at 49152, change the value of
graphics. This program for the 64 adds sev- SA in lines 600 and 1010 to another safe section

eral ML routines you can call from BASIC, of memory.

One of the 64's excellent features is its ability to

display a high-resolution screen with 64,000 in

dividual specks of light you can turn on and off.

But there are a couple of drawbacks to the way

hi-res graphics are handled. First, it takes a lot of

memory—8,000 bytes—to bitmap the screen.

This is seldom a problem, though, because the 64

has plenty of memory for most applications.

The more serious problem is the slow speed

of BASIC. Clearing the screen takes nearly half a

minute (by POKEing zeros into all 8,000 loca

tions). Machine language (ML) is the solution.

Two Example Programs
"Hi-Res Toolbox" adds a few ML routines that
speed up or simplify certain hi-res functions. It's

written as a BASIC loader, so you can just type it

in and save to tape or disk.

When you first run it, the screen clears and a

message appears. Enter RUN 100 to see a sample

sine wave. RUN 200 gives you a doodling pro

gram. You can draw in hi-res with a joystick

(port 2). Hold down the fire button and the pixel

cursor will blink on and off; you'll be able to

move around the screen without leaving a trail.

(For more about hi-res graphics, see "Creating

Hi-Res Graphics on the 64" elsewhere in this
issue.)

These two internal BASIC routines (sine

wave and the joystick doodler) are example pro

grams embedded in Program 1 and are intended

to show how to use the Toolbox commands, so
feel free to modify them. Try RUN 100 once,

press a key to go back to the regular screen, then

remove the SY5 CLEAR from line 205. Modify

line 130, where the sine wave is calculated.
Change SIN to COS. Change the 60 to a 30, or

the ,(X/10) to (X/8). You could also revise the

main loop to clear the hi-res screen if fl is

pressed, or add new routines for plotting circles

and squares.

The machine language portion, discussed
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The Sine Wave
Here's how the sine wave program (lines

100-160) works:

Line 100 calls subroutine 1000, which turns

on the hi-res screen and sets up necessary vari

ables. The variable FLAG must be POKEd to

zero if you want pixels to be turned on.

In line 110, the bitmap is cleared and the

color combination set to black on white. The

main loop is found in lines' 120 through 150. The

values of X and Y are calculated and then plot

ted. Line 160 waits for a key to be pressed and

then goes to subroutine 2000, which sets the

screen back to normal.

The Joystick Routine
Here's how the second routine, the joystick doo

dler, works. First, line 200 calls subroutine 1000,

which turns on the hi-res screen, then line 205

clears it and sets the color to black pixels on a
white background. Two arrays which assign joy

stick moves to the equivalent X/Y coordinates
are created in lines 210-215.

Line 220 is the start of the main loop. First,

the joystick is PEEKed to see if a new value

should be plotted. New values of X and Y are as

signed in lines 230-240. If the fire button is

pressed, line 245 causes the cursor pixel to flash

(without leaving a trail). The point is plotted in

250 and the program loops back to 220, to check
the joystick again.

Four New Commands
The machine language routines (lines 600-2020)
provide four new commands—CLEAR, COLOR,

PLOT, and FLAG—which you can insert in your

own programs. Lines 10-250 are used by the two

BASIC routines discussed above. You needn't in

clude them if you plan to use the ML hi-res

routines in your own programs. At the beginning

of your program, include a GOSUB600 (you only
have to do this once in your program).

Hi-Res Toolbox 
John E, Banks 

T he speed of m achine l a n~uage is im
portant when you' re workmg w ith hi -res 
graph ics. This program fo r the 64 adds sev
eral Ml routines you can call from BASIC. 

One of the 64's excell en t fea tures is its abi li ty to 
d isplay a high-resol ution screen with 64,000 in
div idua l specks o f ligh t you Cil n turn on and off . 
But there are a couple of drawbacks to the way 
hi-res graphics are handled. First, it takes a lot of 
memory-B,OOO bytes-to bitmap the screen. 
This is seldom a problem, though, because the 64 
has p lenty of memory fo r most appli cations. 

The more serious problem is the slow speed 
of BASIC. Clearing the sc reen ta kes nearl y half a 
minute (by POKEing zeros in to all 8,000 loca
tions). Machine language (ML) is the solution. 

Two Example Programs 
" Hi -Res Toolbox" adds a few ML rou ti nes tha t 
speed up or simplify certain hi-res functions. It 's 
~\' ritten as a BASIC loader, so you can jus t type it 
1Il and save to tape or disk. 

When you fi rst run it, the screen clears and a 
message appears. Enter RU N 100 to see a sample 
sine wave. RUN 200 gives you a doodling pro
g ra m. Yo u can draw in hi -res with a joystick 
(port 2). Hold down the fire bu tton and the pixel 
cursor will bli nk on and o ff; you ' ll be able to 
move around the screen without leaving a trail. 
(F?r more about h i-res graph iCS, see " Creati ng 
HI-Res G raph icS on the 64" elsewhere in this 

. issue.) 
These two interna l BAS IC rOll tines (sine 

wave and the joy~tick doodler) are example pro
grams embedded III Program I and are intended 
to show how to use the Toolbox commands, so 
fee l frec to modi fy them. Try RUN 100 once, 
press a key to go back to the regu lar screen, then 
r.emove the SYS CLEAR from li ne 205. Modify 
lille 130, where the sine wave is ca lcu la ted. 
Change SIN to COS. Change the 60 to a 3D, o r 
the ~XI 10) to (X/B). You could a lso revise the 
main loop to clear the hi -res screen if fl is 
pressed, o r add new routi nes for p lotting circles 
and squares. . 

The mach ine language po rtio n, d iscussed 
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la ter, is relocatable, so if you have a program or 
utility tha t begins at 49 152. cha nge the va lue of 
SA in lines 600 and 1010 to another safe section 
of memory. 

The Sine Wave 
Here's hO\v the sine wave program (Jines 
100- 160) wo rks: 

Li ne 100 ca lls subroutine 1000, which tu rns 
o n the hi-res screen and sets up necessa ry va ri
ables. The variable FLAG must be POKEd to 
zero if }'ou wa nt pixe ls to be turned on. 

In line 110, the bitma p is cleared and the 
color combination set to black on white. The 
ma in loop is found in lines' 120 th rough 150. The 
val ues of X and Yare calcu lated and then plo t
ted. Li ne 160 waits fo r a key to be pressed and 
then goes to subroutine 2000, which sets the 
screen back to normal. 

The Joystick Routine 
Here's how the second rou tine, the joystick doo
d ler, works. First, line 200 calls subroutine 1000 
which turns on the h i-res screen, then line 205 ' 
clears it and se ts the colo r to black pixels on a 
w.hi te background. Two arrays which assig n joy
s tIck mo ves to the equi va lent X/Y coordinates 
are created in lines 2 10-215. 

. Line. 22~ is the sta rt o f the ma in loop. First, 
the Joys ti ck IS PEEKed to see if a new value 
sho uld be p lotted. New values of X and Yare as
s ig ned in li nes 230-240. If the fire bu tton is 
pressed, line 245 causes the cursor p ixel to flash 
(without leaving a tra il) . The poi nt is plotted in 
250 and the p rogram loops back to 220, to check 
the joyst ick again . 

Four New Commands 
The mach ine language routines (lines 600- 2020) 
p rovide four new commands-CLEA R. COLOR, 
PLOT, and FLAG-which you can insert in you r 
own programs. Lines 10-250 a re used by the two 
BASIC routines d iscussed above. You needn't in 
clude them if you plan to use the ML hi-res 
routi nes in your own programs. At the beginning 
o f your program, include a GOSUB600 (you only 
ha ve to do th is once in your progra m). 



A mathematical pattern—three sine waves—created with

Toolbox commands.

A joystick routine converts Hi-Res Toolbox to an artist's

drawing pad.

Here's how to use the new commands:

SYS CLEAR rapidly clears the bitmap area

that controls the hi-res screen.

SYS COLR,C (where C is a number 0-255)

fills color memory with your choice of fore

ground and background colors. Calculate C with

the formula C = FG*16 + BG using color codes

0-15 for FG (foreground) and BG (background).

And be sure to put a comma between COLR and

C.

SYS PLOT,X,Y turns the pixel at X/Y on or

off, depending on the value in FLAG. Always

keep X within the range 0-319 and Y within

0-199. You can insert numbers, variables, or

even formulas for X and Y. The top left corner is

location 0,0; the bottom right is 319,199. The X-

axis runs across the top of the screen left to right.

The Y-axis is vertical from top to bottom.

POKE FLAG,0 causes SYS PLOT to turn
pixels on. POKE FLAG,1 turns pixels off when a
SYS PLOT occurs.

In addition to the ML routines, there are two
BASIC subroutines which control the hi-res
screen. GOSUB 1000 each time you want to turn

on the hi-res screen. Lines 1010-1020 put the

bitmap at 8192, and the color memory at 1024.
The other subroutine starts at 2000. It turns hi

res off, and clears the normal screen.

Avoiding Memory Problems
In certain cases, Hi-Res Toolbox could interfere

with BASIC programs. The bitmap starts at 8192,

with hi-res color memory at 1024. If your pro

gram (plus variables) becomes larger than about

6K, either variables will overwrite the hi-res

screen, or the screen will destroy the end of your

BASIC program.

If you anticipate such a conflict, move the

beginning of BASIC up to 16384, with a POKE
and a SYS:

POKE642,64;SYS58260

Be sure to enter this line before you load the pro

gram you're working on.

A Few Ideas
High-resolution graphics are not just for math

ematicians studying sine waves or artists who

like doodling with a joystick. A hi-res screen is

like a piece of graph paper containing 64,000

squares. It's especially good for business applica

tions like graphs and charts. If you invest in

stocks, you could get a whole year's worth of

information on one screen (52 weeks of 5 days

each is 260, well within the horizontal resolution

of 320 pixels). It's possible to save a section of

memory as if it were a program, so you could

use "MetaBASIC" (in the April 1985 issue) to

BSAVE"CHART",8192,16192. You can then re

trieve the screen from disk with

LOAD"CHART",8,1.

Also, hi-res is often used in games to give

the illusion of three dimensions. Sprite graphics

are not affected by hi-res mode (but be sure not

to put the sprite shapes in the memory used by

the bitmap).

You could even create your own Turtle lan

guage (similar to Logo) for drawing pictures on

the screen. You can then print them out using a

hi-res screen dump program.

It's possible to put text on a hi-res screen

(see "Mixing Text and Hi-Res Graphics," which

is compatible with Hi-Res Toolbox, elsewhere in

this issue). This provides even more flexibility

when working in hi-res.

See program listing on page 76. ®
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A mat/rematical pa ttenl-tllree sine waves-created witll 
Toolbox commallds. 

A joystick routint converts Hi·Res Toolbox to all artist's 
drawing pad. 

Here's how to use the new commands: 

SYS CLEAR rapidly clears the b itmap area 
that controls the hi-res screen. 

SYS COLR,C (where C is a number 0-255) 
fills color memory with your choice of fore
ground and background colors. Calculate C with 
the formu la C = FC-1 6+BG using color codes 
0-15 for FG (foreground) and BG (background). 
And be sure to put a comma between COLR and 
C. 

SYS PLOT, X, Y turns the pixel at X/Yon or 
off, depending on the value in FLAG. Always 
keep X within the range 0-319 and Y within 
0-199. You can insert numbers, variables, or 
even formulas fo r X and Y. The top left comer is 
location 0,0; the bottom right is 319,199. The X
axis runs across the top of the screen left to right. 
The Y-axis is vertical from top to bottom. 

POKE FLAG,O causes SYS PLOT to tum 
pixels on. POKE FLAG,l turns pixels off whe n a 
SYS PLOT Occurs. 

In addition to the ML routines, there are two 
BASIC subroutines which control the hi -res 
screen. COSUB 1000 each time you want to turn 
on the hi -res screen. Lines 1010-1020 put the 
bitmap at 8192, and the color memory at 1024. 
The other subrou tine slarts at 2000. It turns hi 
res off, and clears the normal screen. 

Avoiding Memory Problems 
In certain cases, Hi -Res Toolbox could interfere 
with BASIC programs. The bitmap starts at BI92, 
with hi-res color memory at 1024. If your pro
gram (plus variables) becomes larger than about 
6K, either variables wil l overwrite the hi -res 
screen, or the screen will destroy the end of you r 
BASIC program. 

If you anticipate such a conflict , move the 
beginning of BASIC up to 163B4, with a POKE 
and a SYS: 

POKE642,64:SYS58260 

Be sure to enter this line before you load the pro
gram you 're working on. 

A Few Ideas 
High-resolution graphics are not just for math
ematicians studying sine waves or artists who 
like doodling with a joystick. A hi -res screen is 
like a piece of graph paper conta ining 64,000 
squares. It's especially good for business applicn
tions like graphs and charts . If you invest in 
stocks, you could get a whole year's worth of 
information on one screen (52 weeks of 5 days 
each is 260, well within the horizo ntal resolution 
of 320 pixe ls). It 's poss ible to save n section of 
memory as if it we re a program, so you could 
use " MetaBASIC" (in the April 19B5 issue) to 
BSAVE" CHART",BI92,16192. You can then re
trieve the screen from disk with 
WAD"CHART",8,1. 

Also, hi-res is often used in games to give 
the illusion of three dimensions. Sprite graphics 
are not affected by hi-res mode (but be sure not 
to put the sprite shapes in the memory used by 
the bitmap). 

You could even create your own Turtle lan
guage (similar to Logo) fo r drawing pictures on 
the screen. You can then print them out using a 
hi-res screen dump program. 

It's possible to put text on a hi-res screen 
(see "Mixing Text and Hi-Res Graphics," which 
is compatible with Hi -Res Toolbox, elsewhere in 
this issue). This provides even more flexibility 
when working in hi-res. 

See program listing 0 11 page 76, a 
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Re
Michael Mueller

Making backups of machine language pro

grams and sequential files is a breeze with

this fast and efficient utility for the 64,

VIC, Plus/4, and 16. It's also a handy tool

for GAZETTE DISK subscribers.

Copying programs written in BASIC is easy. It's

as simple as loading the program from one disk

and saving it to another. This method is fine for

BASIC programs but is useless for machine lan

guage programs and sequential files.

"ReDisk" allows you to copy any un-

machine language program or sequential file.

And, if you're copying to a new disk, the pro

gram provides a format option.

ReDisk is a very short program, using less

than 2K of memory, and some machine language

is used {in DATA statements) to increase speed.

You don't need to know anything about machine

language, however, to use the program.

Be extremely careful when typing in the pro

gram, taking special precaution with the DATA

statements, which are the machine language por

tion of the program. Also, be sure to save a copy

before typing RUN.

ReDisk is written for the 64, but with the

following single line substitutions, it will run on

other Commodore computers.

For the unexpanded VfC:

1 F1=7679:F2=3:F$="[20 SPACESJ(UP}"

:rem 154

For the VIC with 8K expansion:

1 F1=16383:F2=3:FS="{20 SPACES){UP}"

:rem 194

For the VIC with 16K expansion:
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1 F1=24575:F2=3:F$="(20 SPACESjfUP}"
:rem 196

For the Plus/4:

1 F1=32767:F2=3:F$="{39 SPACES}(UP)"

For the Commodore 16:

1 F1=16127jF2=3:F$="[39 SPACES 3{UP]"

Getting Started
After you've determined which file (machine lan
guage program or sequential file) you wish to

copy, write it down on a piece of paper and note

whether it is a program (PRG) or sequential

(SEQ) file. Load ReDisk and respond to the

prompts, pressing RETURN after each entry. The

first prompt asks if you wish to format the

"Destination" disk (note that "Destination" disk

is the disk to receive the file to be copied, and

"Source" disk is the disk containing the program

to be copied). An "N" (for "No") appears with

the flashing prompt, so just press RETURN if

you do not wish to format the disk. Press "Y" if

you do.

When entering disk names, disk IDs (for the

format option only), filenames, and file types, be
sure to use a comma with no spaces before or

after. The screen example serves as a reminder.

It's handy to have the Commodore DOS

Wedge program (supplied with your disk drive)

loaded into memory before loading ReDisk, since

this allows you to look at a disk directory with

out disturbing the current program. This also

makes memorizing or writing down filenames

unnecessary.

See program listing on page 69. <&}

Michael Mueller 

Making backups of machine language pro
grams and sequential files is a breeze with 
this fast and efficient utility for the 64, 
VIC, PIusj 4, and 16. It's also a handy tool 
for GAZETTE DISK subscribers. 

Copying programs written in BASIC is easy. It's 
as simple as loading the program from one disk 
and saving it to another. This method is fine for 
BASIC programs bu t is useless for machine lan
guage programs and sequential files. 

"ReDisk" allows you to copy any un
machine language program or sequential file. 
And, if you' re copying to a new disk, the pro
gram provides a format opti on. 

ReDisk is a very short program, using less 
than 2K of memory, and some machine language 
is used (in DATA statements) to increase speed. 
You don't need to know anything about machine 
language, however, to use the program. 

Be extremely ca refu l when typing in the pro
gram, taking specia l precaution with the DATA 
statements, which are the machine language por
tion of the program . Also, be sure to save a copy 
before typing RUN. 

ReDisk is written fo r the 64, but with the 
following single li ne substitutions, it will run on 
other Commodore computers. 

For the unexpanded VIC: 
1 n-7679 : F2 - 3 : F$","{20 SPACES} {UP}" 

: rem 154 

For the VIC with 8K expansion: 

1 Fl= 16383 : F2=3 : F$= "{ 20 SPACEsl{upl " 

For the VIC with 16K expansion: 
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: rem 194 

1 F 1:24575 : F2=3 : F$ ="{20 sPACESJ{UP}" 
: rem 196 

For the Plus/4: 

1 F1=32767:F2=3:F$="{39 SPACES} {UP} " 

For the Commodore 16: 

1 F1=16127 : F2=3:F$= " {39 SPACEsl l u p} " 

GeHlng Started 
After you've determined which file (machine lan
guage program or sequential fil e) you wish to 
copy, write it down on a piece of paper and note 
whether it is a program (PRG) or sequentia l 
(SEQ) file. Load ReDisk and respond to the 
prompts, press ing RETURN after each entry. The 
first prompt asks if you wish to format the 
"Destination" disk (note that " Destination" disk 
is the di sk to receive the fil e to be copied, and 
"Source" disk is the disk containing the program 
to be copied). An "N" (for " No") appears with 
the nashing prompt, so just press RETUR N if 
you do not wish to form at the disk. Press "Y" if 
you do. 

When entering disk names, disk IDs (for the 
format option only), filenames, and file types, be 
sure to use a comma with no spaces before or 
after. The screen exnmple serves as a reminder. 

It's handy to have the Commodore DOS 
Wedge program (suppl ied with your disk drive) 
landed into memory before loading RcDisk, since 
this allows you to look at a disk directory with
out disturbing the current program. This also 
makes memorizing or writing down filenames 
unnecessary. 

See program listillg 011 page 69. • 
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Each month, computed gazette publishes programs

for the VIC-20, Commodore 64, Plus 4, and 16. Each

program is dearly marked by title and version, Be sure

to type in the correct version for your machine. Also,

carefully read the instructions in the corresponding

article. This can save time and eliminate any questions

which might arise after you begin typing.

We publish two programs, which appear periodi

cally, designed to make your typing effort easier: The

Automatic Proofreader, and MLX, designed for enter

ing machine language programs.

When entering a BASIC program, be especially

careful with DATA statements as they are extremely

sensitive to errors. A mistyped number in -a DATA

statement can cause your machine to "lock up" (you'll

have no control over the computer). If this happens,

the only recourse is to turn your computer off then

back on, erasing whatever was in memory. So be sure

to save a copy of your program before you run it. If your

computer crashes, you can always reload the program

and look for the error.

down the the SHIFT key and press A. You may see

strange characters on your screen, but that's to be ex

pected. If you find a number followed by an under

lined key enclosed in braces (for example, {8 A}),

type the key as many times as indicated {in our ex

ample; enter eight SHIFTed A's). To type {SHIFT-

SPACE}, hold down the SHIFT key and press the

space bar.

If a key is enclosed in special brackets, E I, hold

down the Commodore key (at the lower left corner of

the keyboard) and press the indicated character.

Rarely, you'll see a single letter of the alphabet

enclosed in braces. This can be entered on the Com

modore 64 by pressing the CTRL key while typing the

letter in braces. For example, {A} means to

CTRL-A.

special Characters /////&
Most of the programs listed in each issue contain spe

cial control characters. To facilitate typing in any pro

grams from the GAZETTE, use the following listing

conventions.

The most common type of control characters in

our listings appear as words within braces: {DOWN}
means to press the cursor down key; {5 spaces}
means to press the space bar five times.

To indicate that a key should be shifted (hold
down the SHIFT key while pressing another key), the

character is underlined. For example, A means hold

The Quote Mode
Although you can move the cursor around the screen

with the CRSR keys, often a programmer will want to

move the cursor under program control. This is seen

in examples such as {LEFT}, and {HOME} in the pro

gram listings. The only way the computer can tell the
difference between direct and programmed cursor

control is the quote mode.
Once you press the quote key, you're in quote

mode. This mode can be confusing if you mistype a

character and cursor left to change it. You'll see a

reverse video character (a graphics symbol for cursor
left). In this case, you can use the DELete key to back
up and edit the line. Type another quote and you're

out of quote mode. If things really get confusing, you

can exit quote mode simply by pressing RETURN.
Then just cursor up to the mistyped line and fix it

When You Read: Press: See: When You Bead: Press: See: When You Head: Press: See:

W/////////////////////////M
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Automatic Proofreadier

"The Automatic Proofreader" will help you type in program

listings from COMl'UTEI's Gazelle without typing mistakes. It
is a short error-checking program that hides itself in memory.

When activated, it lets you know immediately after typing a

line from a program listing if you have made a mistake.
Please read these instructions carefully before typing any

programs in COMPUTERS Gazette.

Preparing The Proofreader

1. Using the listing below, type in the Proofreader. The
same program works on both the V1C-20 and Commodore

64. Be very careful when entering the DATA statements—

don't type an I instead of .11, an O instead of a 0, extra

commas, etc.

2. SAVE the Proofreader on tape or disk at least twice

before running it for thefirst time. This is very importantbecause

the Proofreader erases this part of itself when you first type

RUN.

3. After the Proofreader is SAVEd, type RUN. It will

check itself for typing errors in the DATA statements and

warn you if there's a mistake. Correct any errors nnd SAVE

the corrected version. Keep a copy in a safe place — you'll

need it again and again, every time you enter a program

from COMPUTED Gazette.

4. When a correct version of the Proofreader is RUN, it

activates itself. You are now ready to enter a program listing.

If you press RUN/STOP-RESTORE, the Proofreader is dis

abled. To reactivate it, just type the command SYS 886 and

press RETURN.

Using The Proofreader

All VIC and 64 listings in COMPUTE'S Gazette now have a ;
checksum number appended to the end of each line, forexample
":rem 123". Don't enter this statement when typing in <i program.

It is just for your information. The rem makes the number
harmless if someone does type it in. It will, however, use up
memory if you enter it, and it will confuse the Proofreader,
even if you entered the rest of the line correctly.

When you type in a line from a program listing and
press RETURN, the Proofreader displays a number at the

top of your screen. This checksum number must match the
checksum number in the printed listing. If it doesn't, it means
you typed the line differently than the way it is listed. Im
mediately recheck your typing. Remember, don't type the
rem statement with the checksum number; it is published

only so you can check it against the number which appears
on your screen.

The Proofreader is not picky with spaces. It will not
notice extra spaces or missing ones. This is for your conven
ience, since spacing is generally not important. But occasion
ally proper spacing is important, so be extra careful with
spaces, since the Proofreader will catch practically everything
else that can go wrong.

There's another thing to watch out fori if you enter the
line by using abbreviations for commands, the checksum
will not match up. But there is a way to make the Proofreader
check it. After entering the line, LIST it. This eliminates the
abbreviations. Then move the cursor up to the line and press
RETURN. It should now match the checksum. You can check
whole groups of lines this way.

Special Tape SAVE Instructions
When you're done typing a listing, you must disable the
Proofreader before SAVEing the program on tape. Disable
the Proofreader by pressing RUN/STOP-RESTORE (hold
down the RUN/STOP key and sharply hit the RESTORE
key). This procedure is not necessary for disk SAVEs, but you
must disable the Prmfreader this iiwy before a tajv SAVE.
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SAVE to tape erases the Proofreader from memory, so

you'll have to LOAD and RUN it again if you want to type

another listing. SAVE to disk does not erase the Proofreader.

Since the Proofreader is a machine language program

stored in the cassette buffer, it will be erased during a tape

SAVE or LOAD. If you intend to type in a program in more

than one sitting or wish to make a safety SAVE, follow this

procedure:

1. LOAD and RUN the Proofreader.

2. Disable it by pressing RUN/STOP-RESTORE

3. Type the following three tines in direct mode

(without line numbers):

A$="PROOFREADER.T":B?="(10 SPACES}"iFO

RX=1TO4:AS=AS+B$:NEXTX

F0RX=886 TO 1018tA5=A?+CHRS(PEEK(X)):N

EXTX

OPEN1,1,1,ASjCLOSEI

After you type the last line, you will be asked to press

RECORD and PLAY. We recommend you start at the begin

ning of a new tape.

You now have a new version of the Proofreader

(PROOFREADER.T, as renamed in the above code). Turn

your computer off and on, then LOAD the program you

were working on. Put the cassette containing

PROOFREADER.T into the tape unit and type:

OPENhCLOSEl

You can now get into the Proofreader by typing SYS

886. To test this, PRINT PEEK (886) should return the num

ber 173. if it does not, repeat the steps above, making sure

that A$ (PROOFREADER.T) contains 13 characters and that
BS contains 10 spaces.

The new version of Automatic Proofreader will load
itself into ihe cassette buffer whenever you type

OPEN1:CLOSE1 and PROOFREADER.T is the next program
on your tape. It will not disturb the contents of BASIC
memory.

Automatic Proofreader For VIC And 64

100 PRINT"£CLR}PLEASE WAIT.-,":FOKI=886TO
1018:READA:CK=CK+A:POKEI,A:NEXT

110 IF CKO17539 THEN PRINT" (DOWN) YOU MAD
E AN ERROR":PRINT"IN DATA STATEMENTS.

: EMD

120 SYSB86;PRINT"[CLR}[2
ACTIVATED.":NEW

886

892

S98

904

910

916

922

928

934

940

946

952

958

964

970

976

982

988

994

1000

1006

1012

1018

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

173

001

037

150

141,

254.

251,

201,

240.

254,

253,

210,

003,

133,

255,

169,

254,

151,

032,

032

210

251

003

,036

,096

,003

,141

.037.

096,

134,

013,

005,

165,

040,

255,

206,

216,

169,

058,

169,

003,

205,

,205

,255

,003

,003

,141

,141

,036

.003,

■ 032,

252,

240,

024,

251,

096,

165,

251,

169,

018,

032,

000,

192,

189,

, 221

,032

,133

,201

,151

,152

,003.

169,

087,

132,

017,

101,

166,

169,

214,

003,

019,

032,

210,

133,

087,

076,

,169

,210

,214

,150

,003

,003

.169

-000

241,

253,

201,

254,

252,

013,

141,

169,

032,

210,

255,

254,

203,

235,

,032

,255

,076

,208

,173

,169

,003

.133

■ 133

-008

032

133

164

032

251

000

210

255

166

172

006

003

,032

,173

.173

, 

%The Automatic Proofreader 
"'!Oc Automatic Proofreader" will help you type in p rogram 
lis tings from COMI'UTEl'S'C.uctlc without typing mistakes. It 
is n short crro .... chl..>cking program that hides itself In mc~nory. 
When activated, il lc ts you know immediately after typing a 
line from a program listing if you have made a mis take. 
Plcase read these instructions c;)refully before typing any 
programs in COMl' lJTE!'s Ga:tettc. 

Prepartng The Proofreader 
1. Using the listing below, type in the Proofreader. TI,e 

same program works on both the. VfC·20 and Commodore ~ 
64. Be very c.ndul when entering the DAr A statements_ 
don' t type an I instcnd of a I. an 0 instead of a 0, exira 
commns, elc. 

2. SAVE the Proofreader on tape ordisk"at least twice 
Ix!forc rUlmillS il for Ille firs t time. Thfs is vcry important because 
the Proofreader crnses this part of itself when you first type 
RUN. 

3. After the. Proofreader is SAVEd, !fpc RUN. It will 
check itself {or typing errors in the DATA sta tements and 
warn you i(there's a mistake. Correct nny errors nnd SAVE 
the corrected version . Keep a cop}"in a safe placc _ you' ll 
need it aga in and again. every time you enter a program 
from COMI'UTE!'sGazette. 

4, When a corted version of the Proofreader is RUN, it 
activates itsclf. You are now ready to cntcr a program listing. 
If you press RUNISTOP-RESTORE. thc Proofreader is dis-
abled. To reactivate it, just typt! the command SYS 886 ilnd 
press RETURN. 

Using The Proofreader 
All VIC and MJistings in COMPUTE!'$Ga2.ctte now have a 
checkslll'llIlImbe, appt!nded to the end of each linc, fo r examplc 
":rem l23". Dol/" l'ntt!r tllis statement wllell typillg in a program. 
It is just for your infonnation . The rem makes the number 
hnrmless if sonleonc docs type It in. It will, howevcr, usc up 
memory if you enter it, and'it will confuS(! the Proofreader 
even Uyou entered the rest of the linecorrecUy. ' 

Whcn you type in a line from a program listing and 
press RETURN, theProolreaderdisplays a number af the 
lop of your screen. This duxksum /lumber must 'n.1tC/! the 
checksum "1I111~ ill tire printed listillg. If it doesn't, it means 
you typed the hne differently than the way it is listed. 101-
mcdll'ltely rechec~ your typing. Rcmcmoor, don't type the 
rem Sll) tement With the checksum number; it is publishoo 
only so you C,to check it agains t the number which appears 
on you r screen. 

SAVE to tape crases the Proofrcader from mcmory, so 
you'll h.we to LOAD .1Od RUN it again if you wan t to type 
another listing. SA VE to disk docs not crase the Proofrellder~ 

Since the Proofreadcr is a machine l<anguagc program 
stored in the cassette buffer, it will be erascd during a tape 
SAVE or WAD. If you intend to type in a program in more 
than one sitting or wish to make a safety SAVE, follow this 
procedure: 

1. WAD and RUN the Proofreader. 
2. Disa ble it by pressing RUN/STOP~RESTORE. 
3. Type the fo llOWing three Jines in direct mode. 
(without line numbers): 

A~""PROOPREADER.TM 18$_ " (10 SPACES )" I FO 
RX~IT04:A$=A$+8$:NexTX 
FORX~886 TO 1018IA$- A$+CHR$(PEEK(X»:N 
EXTX 
OPENl , 1 ,1 ,A$ICLOSEI 

After you type the last line, you will be asked to press 
RECORD and PLAY. We recommend you start at the begin. 
nlng of a ncw tape, 

You now have a new version of the Proofreader 
(PROOFREADERT, as renamed in the above code). Tum 
your ,computer off and on, then WAD the program you 
were working on. Put the cassette containing 
PROOFREADER.T into the tape unit and typc: 

OPENl:CLOSEl 

You can now gel into the Proofrcader by typing SYS 
886. To test this, PR1NT PEEK (886) should retum the num
ber 173. If it does not, repeat the steps above, making sure 
that AS (PROOFREADER.T) contains 13 characters and that 
OS contains 10 Spaces. 

The new version of Automatic Proofreader will load 
itself into the casselte buffer Ivhenever you type 
OPENI:CWSEI and PROOPREADER.T is thc ncxt program 
on your tape. It will not disturb thc contents of BASIC 
memory. 

Automatic Proofreader For VIC And 64 
100 PRINT" {CLR} PLEASE WALT . .. .. : FORI-886TO 

1018; READA ICK-CK+A :POKEl. A: NEXT 
110 IF CK<>,11539 THEN PRINT" {DOWN]YOU MAD 

E AN ERROR" : PRINT" IN DATA STA.TEMENTS. 
":END 

120 SXS886 : PRINT"{CLRJ{2 OOWN}PROOFREADER 

. The Proofreader is not picky with spaces. JI wiU not 
~oticc ~tra spa~s or missing ones. This is for your conven
Icnce. SlnCC spacmg is generally not important. But occasion
ally proper spacing is important, so be extr.:. carefu l with 
spaces, sinre the Proolre.lder will catch practically everything 
else that can go wrong. 

There's ,lnother thing to Watch out for: if you enter the 
Ii~e by using abbreviations for commands. the checksum 
wdl not match up, But there is a way to make.the Proofreader 
check it . After entering thc line, U SJ' it. This eliminates the 
abbreviations. Then movc the cursor up to the line and press 
RETpRN. It should now match thechccksum. You can chC(k 
whole groups ol Unes this way. 

ACTIVATED . "INEW 
886 DATA 173,036,003,201 ,1 50,208 
892 DATA 00L,096,141 , 151 ,003, 173 
898 DATA 037 ,003,141 ,152, 003,169 
904 DATA 150,141,036,003,169,003 
910 DATA 141,037,003, 169,000 , 133 
916 DATA 254,096,032 ,087,241,133 
922 DATA 251 , 134 . 252,132 , 253,008 
928 DATA 201,013,240.017,201,032 /. l 

Special Tape SAVE Inslrucllons 
When you're done typing a listing. you must disablc the 
Proofreader before SA VEing the program on tape. Oisable 
the Proofreader by pressing RUNISTOP-.RESTORE (hold 
down the RUN/STOP key and sharply hit the RESTORE 
key). ~is pl'OC'Cdure is 110t necessary for disk SAVEs, bIll !lOll 
mllst dlSilble tile Proofread~r tllis WQy before p talle SAVE, 
68 COMPUTEI'. GuOlte AllguIt 198.5 

934 DATA 240 , 005 ,024,101,254,133 
940 DATA 254 ,1 65 . 251 ,166,252,164 
946 DArA 253 ,040,096,169,01 3 .032 ~ )C 
952 DATA 210,255, 165 , 214,14 1 . 251 
958 DATA 003 ,206 , 251 , 003,169,000 
964 DATA l33,216,169 ,019,032,2l0 
970 DATA 255,169 .018,032 ,210.255 
976 DATA 169 . ~58 ,032, 210,255,l66 
982 DATA 254,169,000,133.254 , 172 
988 DATA 151,003 . 192,087,208,006 
994 DAT~ 032 ,'205,189,076,235,003 
1000 DATA 032 , 20 5,221 , 169,032,032 
1006 DATA 210,255,032 , 210,255,173 
1012 DATA 25,! ,003 ,l3'3,2I4 , 'H6 ,173 
1018 DATA 003 .. 



ReDisk
(Article on page 66.)

BEFORE TYPING . . .

Before typing in programs, please refer to

"How To Type In COMPUTED GAZETTE

Programs," which appears before the Program

Listings.

0 ,0:POKE56,PEEK(44}+8:CLR:PRINT

)[}{ }

POKE5 5,0:POKE56,PEEK(44}+8:CLR:PRINT

[CLR](RVS)REDISK[OFF}{2 DOWN}":P=880

:rem 14

1 F1=53247:F2=1:F$="(39 SPACESlfUP}"
:rem 192

2 READA:IFA>-1THENPOKEP,A:P=P+1:G0T02

:rem 104

3 POKE909,(F1+1)/256:POKE917,F2:POKE950,F

2:P0KE881,PEEK(56}:POKE919,PEEK(56)
:rem 169

4 PRINT"(DOWN}DO YOU WANT TO FORMAT THE D

EST. DISK(2 SPACES}N{3 LEFT}";:INPUTA$

:rem 69

5 OPEN15,8,15:IFRIGHT$(AS,1)="Y"THEN19

:rem 180

6 PRINT"(DOWN}NAME,TYPE {PRG OR SEQ) OF F

ILE TO COPY."iINPUTP$,T$:PRINT :rem 213

7 T$=LEFT$(T$,1):IF(T?<>"P"ANDTS<>"S")ORL

EN(PS)>16THENPRINT"(3 UP}":G0TO6
:rem 163

8 M$="INSERT SOURCE DISK":GOSUB23:PT$="0:

"+P$+","+TS+".R" :rem 209
9 POK£1000,LEN(PT$):FORX=1TOLEN(PT$):POKE

827+X,ASC(MID$(PT?,X,l)):NEXT :rem 33

10 SYS958:SYS9B2:SYS880:P=PEEK(247)+2 56*P

EEK{248):CLOSE5:GOSUB27 :rem 163

11 IFP>F1THENPRINT"(DOWN)(RVS)FILE HAS OV

ERFLOWED{3 SPACES}THE BUFFER.":GOTO17
:rem 182

12 PRINT"(DOWN}{RVS}FILE IS NOW LOADED

{4 SPACES}INTO BUFFER." :rem 210

13 PRINT"{DOWN]ENTER NEW FILE NAME.":PRIN

T"{2 RIGHT)"+P$:INPUT"(UP} ";P$:PRINT
:rem 22

14 M$="INSERT DEST. DISK":GOSUB23:PTS="@0
;"+P$+","+TS+",W" trem 208

15 POKE1000,LEN(PTS):FORX=1TOLEN{PT$):POK

E827+X,ASC(MIDS{PT$,X,1)):NEXT :rem 78

16 SYS958:SYS989:SYS914:OPEN15,8,15:GOSUB

27:PRINT"(DOWN}(RVS}FILE IS NOW COPIED

," :rem 113

17 CLOSE15:OPEN15,8,15:CLOSE15:INPUT"

[DOWN}ANOTHER FILE";AS :rem 18
18 ON-(LEFTS(A$,1)="Y")G0T04:PRINT"{CLR}"

:END :<"em 2 20

19 PRINT"(DOWN)NAME,ID OF DISK TO BE FORM

ATTED":INPUTP$,TS:PRINT :rem 95

20 M$="INSERT DEST. DISK":GOSUB23:rem 209

21 PRINT"(DOWN){RVS)FORMATTING DISK":PRIN

T#15,"N0:"+PS+"."+T$ :rem 2L0
22 GOSUB27:PRINT"(DOWN)(RVS)DISK FORMATTE

D":GOTO6 :rem 245

23 PRINTM$"(UP}":FORT=0TO50:GETAS:ON-(A$<

>"")GOTO25:NEXT :rem 50

24 PRINTFS:FORT=0TO50:GETAS:ON-(AS <>"")GO

TO25 :NEXT:GOTO23 :rem 47

25 IFA$=CHR$(13)THENPRINT:RETURN :rem 36

26 GOTO23 :rem 6

27 INPUT*15,A$,B$,C$,D$:IFB$="OK"THENRETU
RN :rem 37

28 PRINT:PRINTAS",(RVS}"BS"{OFF},"CS","D$
:PRINT"{2 DOWN}TRY AGAIN.":GOTO17

:rem 225

29 DATA 160,16,132,248,160,0,132,247,32,2
07,255,145,247,200,240,8,32,183,2 55

:rem 151

30 DATA 240,243,132,247,96,230,248,165,24
8,201,208,208,240,96,234,169,54,133

:rem 172

31 DATA 1,160,16,132,254,160,0,132,253,17

7,253,32,210,255,200,240,18,196,247
:rem 136

32 DATA 208,244,166,254,228,248,208,238,3

2,231,25 5,169,55,133,1,96,230,254,76

:rem 233

33 DATA 166,3,234,169,5,162,8,160,5,32,18
6,255,173,23 2,3,162,60,160,3,32,189

:rem 160

34 DATA 255,32,192,255,96,234,162,5,32,19

8,255,96,234,162,5,32,201,255,96,-1

:rem 174

Space Dock
(Article on page 54.)

Program 1: Space Dock—VIC Version

10 POKE56, 28 : POKE5 5, 0 :CLR:GOSU1390 : RESTORE

:PRINT"{CLR)":ME=3:Z=36878:V=36877:POK

E36879,110 :rem 43

11 PRINT"(HOME}{RVS]+"iPRINT"{HOME}{WHT}
{2 DOWN}{RIGHT}[5 DOWN)[3 RIGHT)(RVS}

(RIGHT)PLEASE WAIT":READXS:PRINT"

(HOME) (RVSlV" :IFXS<>"'a"THENll : rem 11

12 PRINT"JhomeT{9 DOWN}{5 RIGHT]fRVS]DOCK
INGS";PO:FORI=1T09:READM(I):NEXT:RESTO

RE:PRINT"[HOME)(RVSlV" :rem 125

13 PRINT"[3 UP){6 RIGHtT{RVS}SHIPS";ME

:rem 252

14 E=8138+INT(RND(1)*20):PRINT"{HOME}
{RVS}+":POKE653,128 :rem 237

15 Q=7780:POKE650,128 :rem 149

16 FORX=1TOINT(RND(1)*300)+1:Q=Q+1:NEXT:

:rem 154

17 N=7780:PRINT"(HOME}{RVSjV :rem 173

18 FORX=1TOINT{RND(1)*300)+T:N=N+1:NEXT

:rem 92

19 D=7780:PR1NT"[HOME}{RVS}+ :rem 170
20 FORX=1TOINT(RND(1)*300)+1:D=D+1:NEXT

!rem 65

21 PRINT"iHOMEjV :rem 251

22 FORX=7424TO7431:POKEX,0:NEXT :rem 185

23 FORX=7168TO716B+79 :rem 203

24 READL:POKEX,L:PRINT"{HOME}{RVS}V":NEXT

:PRINT"{CLR)" :rem 36

25 DATA0,8,8,28,28,28,28,28,28,28,28,62,9

9,99,65,0 :rem 236

26 DATA28,28,28,62,99,107,93,8,0,189,231,

189,189,0,0,0 :rem 166

27 DATA48,48,32,32,47,63,63,127 :rem 40

28 DATA16,16,56,124,255,255,57,57:rem 152

29 DATA12,12,4,4,244,252,252,254 :rem 78

30 DATA127.127,127,63,127,127,63,31

:rem 233

31 DATA255,2 55,255,255,2 55,195,129,0

:rem 41
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ReDisk 
(Art icle 01/ page 66.) 

BEFORE TYPING .. . 
.~cforc typing in programs, please refer 10 
How To Type In COMPUTE!'s GAZETTE 

Programs," which appears before the Program 
Listings. 

~ POKE5 5 , 0: POKP.56 . PEEK (44) +8: CLR : PR INT" 
{CLR} I RVS I REDISK (OFF 112 OOWN I" : P"'880 

: r em 14 
1 Fl =53247 : F2"'1:FS="{39 SPACES)lup}" 

: rem 192 
2 READA:IFA> -l THENPOKEP , A:P=P+l: GOT02 

: rem 1134 
3 POKE909 ,(Fl+l) /2 56 : POKE917 , F2 : POKE950 , F 

2 : POKE881 . PEEK(56):POKE919,PEEK( 56) 
:rem 169 

4 PRINT" (DOWN) DO YOU WANT TO FORMAT THE 0 
EST . DISK{2 SPACES )N{3 LEFT}";:INPUTA$ 

: rem 69 
5 OPENlS , B,15: IFRIGHT$(A$.1)= " ¥"THEN19 

: rem 18 13 
6 PRINT"( DOWN}NAME,TYPE ( PRG OR St-;Q) OF F 

ILE TO COP¥ .":INPUTP$ , T$ : PRINT : rcm 213 
7 TS " LEFTS (T$ ,1) : IF( '1'$ <> " p ot ANDT$ <> "s " l CRL 

EN(PS»16THENPRINT "[ 3 UP)": GOT06 
: rem 163 

8 MS"''' INSERT SOURCE DISK" : GOSU8 23: PTS="O : 
"+PS+" , "+TS+",R " :rem 209 

9 POKEl~00,LEN(PTS):FORX=lTOLEN(PTS) : POKE 
B27+X , ASC(MID$(PTS , X , I )): NEXT :rem 33 

10 SYS958:SYS982:SYSB80:P=PEEK(247)+256*P 
EEK ( 24 B): CLOSE5 : GOSUe27 :rem 163 

11 IFP>F1THENPRINT " ( DOWN) { RvslFILE ~IAS OV 
ERFLOHEO{ 3 SPACES }THE BUFFER , " : GOT017 

:rem 182 
12 PRINT" {DOWN) IRVS)FILE IS NOW LOADED 

[4 SPACES J INTO BUFFER ." : rem 210 
13 PRINT " {DOHN}ENTER NEW FILE NAME , " : PRIN 

T" {2 RIG HT I "+ pS : INPUT " {up)" ; PS : PRINT 
: rem 22 

14 MS-"INSERT DEST . DISK" : GOSU823 : PTS="@~ 
:"+PS+","+TS+" , w" : rem 208 

15 POKEI000 , LEN(PTS) :FORX", ITOLEN ( PTS ) : POK 
E827+X,ASC(MI DS(PT$ . X , 1)):NEXT :rem 78 

16 SYS958:SYS989 : SYS914 : 0PEN15 , 8 , 15 :GOS UB 
27 : PRINT" {OOWN} {RVS }FILE IS NOli COPIED 

" :rem 113 
17 CLOSE 1 5 : OPENI5, 8 .1 5 : CLOSE15 : INPUT " 

{DOWNIANOTHER FILE "; AS : rem 18 
18 ON- (LEFT$ ( AS , 1 ) :: " Y" )GOT04 : PRINT " {CL R} " 

: END :rem 220 
19 PRINTH{OQ\-rn}NAHE,ID OF DISK TO BE FORM 

ATTEO" : INPUTPS , TS : PRINT : rem 95 
20 M$ .... INSERT DEST. DISK " : GOSUB23 : rem 20 9 
21 PRINT"{DOWN}[RVS)FORMATTING OISK ": PR IN 

T'15,"N0:"+P$+" , "+T$ :rem 210 
22 GOSUB27 : PRINT " {OOWN) [RVS) OISK l~ORMATTE 

o" :GOT06 :rem 245 
23 PRI NTM $ " [ UP I" : FORT=0T050 : GETAS :ON- (AS ( 

>"")GOT025 : NEXT :rem 50 
24 PRI NT F$:FORTD0T050 : GETA$: ON-(A$(> .. .. ) GO 

T025 :NEXT : GOT023 :rem 47 
25 I FA$=CIIR$ ( 13) THENPRINT : RETURN : rem 36 
26 GOT023 : rem 6 

27 INPUTI15 , A$ , B$ , C$ , o$ : IFB$:: "OK"THENRETU 
RN :rem 37 

28 PRINT ::, RINTA$ " , [RVS) "8$" {OFF ], "C$ H, "OS 
: PRINT {2 DOWN}TRY AGAIN , ": GOTOI7 

: rem 2 25 
29 DATA 160 , 16 , 132 , 248 .1 6 0 , 13,132 . 247,32 , 2 

e7 , 255 , 145 , 24 7 , 200 , 240, B , 32 ,183 , 255 

: rem 151 
30 DATA 240,243,132,247 , 96 ,230 , 248 , 165 ,24 

8 , 201 , 208 , 208 , 24e,96, 234 ,1 69 , 54 , 133 

: rem 172 
31 DATA 1,16 0 , 16 , 132 , 254,160 , 0,132 , 253 , 17 

7 , 253 ,32,210, 255 , 200, 24 0,18 ,196, 2 4 7 

:rem 136 
32 DATA 208 , 244 ,166 , 254, 228 , 248,208,238 . 3 

2,231 , 255 , 169 , 55 , 133 ,1, 96 ,2 30 , 254 , 76 
: r em 233 

33 DATA 166,3 , 23 4 , 169 , 5 , 162 , 8 ,1 613 , 5 , 3 2,18 
6 , 255 ,1 73 ,2 32 ,3,162,60,160,3,32,1 89 

: rem 160 
34 DATA 255 , 32 , 192 , 255 , 96 , 234,162 . 5 , 32 . 19 

8 , 255 , 96 , 23 4,162 , 5 ,32.201,2 55 ,96,_1 
:rem 174 

Space Dock 
(Article 0 11 pnge 54.) 

Program 1: Space Dock-VIC VerSion 

10 POKE56 , 28 : POKE5S ,O : CLR:GOSUB90 : RESTORE 
: PRI NT" {CLR} " : ME"'3 : z=36878 : V .. 36877 : POK 
E36879 ,11 0 :rem 43 

11 PRINT" [ HOME} I RVS) +" : PRI NT " {HOME} IWHT} 
( 2 DOWNJ I RIGHT ) (s-OOWN) [3 RIGHT )I RVS) 
{RIGHT}PLEASE HA IT" : READX$ :PRI NT" 
(HOME) (RVS)V" : I FX$() " /3"nIENll :rem 11 

12 PRINT"[HOMET ! 9 DOWN}{S RIGHT) (RVS) DOCK 
INGS" ; po : FORI'" 1 T09 : READM( I) : NEXT : RESTO 
RE : PRINT" (HOME}{RVS)V" : r em 125 

13 PRINT " !3 UP}{6 RIGHTT{RVslsHIPS" ; ME 
: r em 2 52 

14 E=8138+INT(RND(I) * 20):P RINT H[HOME] 
{Rvs l+":POKE653 , 128 : rem 237 

I s0=7780 : POKE6S0 , 128 :rem 1 4 9 
16 FORX~ITOINT(RND(I) *300 )+1 ; O=Q+l : NEXT : 

: r em 154 
17 N=7780 : PRINT"{HOME)IRVS }V :rem 17 3 
18 FORX=lTOINT(RND(1)*300)+I : N=N+l:NEXT 

:rem 9 2 
19 D=7780 : PRINT"[1l0MEJ {RVS }+ : r em 171'3 
20 FORX=lTOINT (RND(1)·3e0)+T : D= O+1: NEXT 

: rem 65 
2 1 PRINT"(HOME)V : r~m 25 1 
22 FORXm 7424T07431 : POKEX, 0:NEXT :rem 185 
23 FORX"'7168T0716B+79 : r em 2113 
24 READL : POKEX, L : PRINT'" HOm:) {RVS]V" :NEX T 

:P RINT "{ CLR]" :rem 36 
25 DATA0 , 8 , 9 , 28 , 28 , 28 , 28 , 20,28 , 20,28 , 62 , 9 

9 , 99,65 ,0 :rem 236 
26 OATA28 , 28 ,28 , 62 , 99 , 107,93,8 , 0 ,1 89 , 231 . 

189,189 , 0,0,0 :rem 166 
27 OATA48 , 48,32,32 , 47 , 63,6 3 .1 2 7 : r e m 48 
28 DATA16,16,s6 , 124 , 255 , 25s ,57, 57 :rem 152 
29 OATAI2 ,1 2 , 4,4,244,252,2 52 , 2 54 : rem 78 
300ATA127 , 127 , 127,63,127,127 , 63 ,31 

:rem 233 
31 DATA2s5,255 , 25s , 2 5S , 255 , 195 ,1 29 ,0 

: rem 41 
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32 DATA254,254,252,254,254,2 54,2 52,248

:ren 138

33 S=7424:FORX=1TO8:POKES,0:S=S+1:NEXT:PO

KE742B.32 :rem 98

34 T=2:A?="(BLK]DEF{3 LEFT}{DOWNjGHI{WHT}
:rem 110

35 POKE36869,255 :rem 111

36 IFF=1THENPOKEZ,0 :rem 202

37 POKE37139,0:IFNOTPEEK(37137)AND16THENL

=-1 :rem 129

38 POKE37154,127:IFNOTPEEK(37152)AND128TH
ENL=1 :ren 237

39 POKE37154,2 55:IFNOTPEEK(37137)AND4THEN

p=2 :rem 145

40 E=E+L:IFL<>0THEN:POKEE-1,32:POKEE+1,3 2

:POKEE+21,32:POKEE+23,32:L=0 :rem 87
41 FORX=lTOP:POKEE,32:POKEE+22,32:E=E-22:

IFPEEK(E)=8ORPEEK(E+22)=8THENGOTO66

:rem 209

42 IFPEEK(E)=42+128THENPOKEE,42+128sPOKEE

+42+128,32:GOTO80 :rem 133

43 IFPEEK(E)=3THEN80 :rem 184

44 IFPEEK(E+22)=3TMEN80 :rem 72

45 POKEE,0:POKEE+22,2:POKEV,2 55:POKEZ,15:

NEXT :rem 41

46 IFE<7746THENGOTO80 :rem 34

47 POKEV.0 :rem 76

48 PRINTTAB{T);"{HOME](52 SPACES}{HOME}";

TAH(T);A$:T=T+1 :rem 236

49 FORX=1TO3 :rem 240

50 POKEQ,3 2:Q=Q+1:IFPEEK{Q)=0ORPEEK(Q)=10

RPEEK(Q)=2THEN80 s rem 44

51 POKEO.,3 srem 69

52 NEXT:POKEV,255 :rem 45

53 FORX=1TO2:POKEN,32!N=N+1:IFPEEK(N)=0OR

PEEK(N)=1ORPEEK(N)=2THEN80 :rem 217

54 POKEN,3:NEXT :rem 190

55 POKED,32:D=D-1sIFPEEK{D)=0ORPEEK(D)=10

RPEEK(D)=2THEN80 :rem 229

56 POKED,3 :rem 61

57 POKEV,0 :rem 77

58 S=INT(RND(1)*7):IFS=0THENPOKE7428,128

:rem 131

59 IFS=1THENPOKE7428,8 :rem 85

60 IFS=2THENPOKE7428,32 :rem 123

61 IFS=3THENPOKE7427,32 :rem 124

62 IFS=4THENPOKE7427,0 :rem 73

63 IFS=5THENPOKE7429,128 :rem 184
64 IFS=6THENPOKE7429,0 :rem 79

65 POKEV,255:POKEE+22,1:P=1:GOTO36:rem 38
66 PRINT"{HOME} fg DO1JN } { RVS} {3 RIGHTjMISS

ION COMPLETE":POKEV,0:ME=ME+1:PRINT"

(2 DOUN}[RVS]f6 RIGHT}BONUS MAN"
:rem 47

67 E=E+22:POKEE,0:POKEE+22,1:POKEE+1,7 5+1
28:POKEE-1,74+128 :rem 56

68 POKEZ,15:POKEV,0:FORX=255TO128STEP-3.2
:POKEV,X:POKEZ,0:POKEZ,15 :rem 231

69 D=7424:FORC=1TO8:POKED,RND(1)*255:D=D+

liNEXT :rem 71

70 NEXTX :retn 254

71 POKEZ,15:FORX=1TO33:POKE36876,INT<RND(
1)*120)+128:NEXT :rem 180

72 PRINT" £ HOME ]{G DOVJN} " ; :FORX=1TO130 : PRI
NT" {2 SPACES}"; :NEXT :rem 203

73 D=7424:FORC=1TO8:POKED,0:D=D+1:NEXT
:rem 70

74 PO=PO+1:POKEV,0:POKE36876,0:POKEZ,0:GO

TO11 -rem 36
75 ME=ME-1 JIFMEO0THEN97 : rem 207

70 COMPUTERS Gazetfa Augjst 1985

76 POKEZ,0:POKE36876,0:PRINT"(HOME}

[7 DOWNHRVS} PLAY AGAIN (Y/N) ?
{4 RIGHT}(DOVW}DOCKINGS"PO:POKE198,0

:rem 165

77 GETXS:IFX?=""THEN77 :rem 45
78 IFX$="Y"THENPOKEZ,0:POKE7,, 0 :POKE36869 ,

240:RUN -rem 241
79 POKEB28,0:r.YS828 : rem 120
80 FORX=128TO255STEP2:POKEZ,INT(RND(1)*10

)+5:POKEV,X:POKE36876,X-50 :rem 120

81 FORX=200TO255:POKE36874,X:NEXT :rem 40

82 FORX=255TO200STEP-1:POKE36874,X:NEXT:P

OKE36874,0 :rem 148

83 POKEE,214:POKEE+22,214 :rem 162
84 POKEE,170:POKEE+22,170: :rem 223
85 FORI=0TO9sFORK=lTO9:G=E+M{K)*I:IFPEEK(

G)=32THENPOKEG,171 :rem 184

86 NEXT:POKE36875,0 =rem 127

87 FORK=1TO9:IFPEEK(E+M(K)*I)=171THENPOKE

E+H(K)*I,32 :rem 135

88 NEXT:NEXT :rem 40

89 FORX=1TO999:NEXT:GOTO75 :rem 196

90 PRINT"{CLR!{6 DOWN}!6 SPACES}{RVS}SPAC
E DOCK :rem 176

91 PRINT"(3 DOWN}USE JOYSTICK TO MOVE

[2 SPACES}LEFT AND RIGHT" :rem 3 3

92 PRINT"[DOWN}PRESS UP TO ACCELERATE

:rem 201

93 PRINT"[DOWN}{3 RIGHT]PRESS FIREBUTTON"

:rem 52

94 POKE37139,0:WAIT37137,32,32 :rem 149

95 POKE36869,255:RETURN :rem 143

96 DATA"@",23,21,22,1,-1,-22, -23, -21, 23

:rem 108

97 PRINT" fCLR}[5 DOWN} [6 SPACES}[RVS}DOCK
INGS"PO:POKEZ,0 :rem 75

98 PRINT"{3 DOWN}17 SPACES}{RVS)SHIPS"ME
:rem 160

99 FORG=1TO20 :rem 19

100 FORX=0TO7:POKE7424+X,255:POKE7424+X-1

,0:POKE7431,0:NEXT srem 32

101 NEXTG:REST0RE:G0T014 :rem 78

Program 2: Space Dock—64 Version
Translation by Kevin Mykyti/u, Editorial Programmer

49152 ! 234,169,048,133,249,169,234

4915S 1053,133,250,032,249,195,150

49164 :169,000,141,021,208,032,071

49170 :090,196,032,026,193,032,075

49176 :064,194,032,162,193,173,074

49182 :030,208,076,118,194,173,061

49188 :141,002,240,007,169,000,083

49194 :141,167,002,240,244,169,237

49200 :001,141,167,002,208,231,030
49206 :230,247,169,001,141,025,099

49212 : 208,173,167,002,208,003,053
49218 :076,228,192,032,219,193,238

49 224 :206,060,003,240,003,076,148

49230 :228,192,173,061,003,141,108

49236 :060,003,162,007,160,014,234
49242 :169,000,133,002,189,086,157

49248 :003,208,044,189,062,003,093
49254 :024,125,094,003,157,062,055
49260 :003,189,070,003,125,126,112

49266 :003,157,070,003,189,078,102

49272 :003,105,000,157,078,003,210
49 278 :201,001,208,047,189,070,074

49284 :003,201,090,208,040,032,194

49290 :241,192,076,177,192,189,181

32 OATA254,254 , 252 , 254 , 254 , 254 , 252,248 
: ref'\ 138 

33 S=7424:FORX~lT08:POKES,0:S=S+1 : NEXT:PO 
KE7428,32 :rem 98 

JI1 T",, 2 :A$::" (BLK}OEF I 3 LEFT}{OOWN}GH I{WHT} 
" :rem 110 

35 POKE36869 , 255 :rem 111 
36 I FP=1 THt;NPOKEZ , 0 : rem 2~2 
37 POKE37139,0:IFNOTPEEK(37137)AND16THENL 

=- 1 :rem 129 
38 POKE37154, 127 : IFNOTPEEK( 37152) AN012BTH 

ENL=l :re1'l237 
39 POKE37154 , 255:IFNOTPEEK(3713 7)AND4THEN 

p~2 :rem 145 
40 E=E+L:IFL<)0THEN:POKEE-l , 32 : POKEE+l,32 

: POKEE+21,32 : POKEE+2 3 , 32:L=0 :rem B7 
41 FORX=lTOP:POKEE,32:POKEE+22,32:E=E- 22: 

IFPEEK(E) ""BORPEEK(E+22)=8THENGOT066 
:rem 209 

42 IFPEEK(E)B42+128THENPOKEE,42+128:POKEE 
+42+128 , 32 : GOT080 :rem 133 

43 IFPEEK(E)-3THEN80 :rem 184 
44 IFPEEK(E+22) .. 3TIIEN80 :rem 72 
45 POKEE , 0:POKEE+22,2:POKEV , 255:POKEZ,15: 

NEXT : rem 41 
46 IFE<7746THENGOT080 : rem 34 
47 POKEV , 0 : rem 76 
48 PRINTTAB(T)r " {HOME) {52 SPACES} {HOME} " r 

TAI3(T) ; A$:T=-T+l :rem 236 
49 FORX=l T03 : r em 24eJ 
50 POKEO , 32:0_0+1:IFPEEK(O) =00RPEEK(O)=10 

RPEEK(O)=2THEN80 : rem 44 
51 POKEO , 3 : rem 69 
52 NEXT : POKEV , 255 : rem 45 
53 FORX=lT02:POKEN , 32:N=N+l : IFPEEK(N)=00R 

PEEK(N)=10RPEEK(N)=2THEN80 : rem 217 
54 POKEN , 3 :NEXT :rem 190 
55 POKED , 32 : 0- D- l:IFPEEK(D) =00RPEEK(D) a 10 

RPEEK( O)=2TIIEN80 : rem 229 
56 POKEO,3 :rem 61 
57 POKEV,0 : rem 77 
58 S=INT(RND(I)*7):IFS=0THENPOKE7428 , 128 

:rem 131 
59 IFS=lTHENPOKE7428 , 8 : rem 85 
60 IFS=2THENPOKE7428 , 32 : rem 123 
61 IFS=3TIIENPOKE7427, 32 : rem 124 
62 IFS=4THENPOKE7427 ,0 : rem 73 
63 IFS=5THENPOKE7429,128 : r em 184 
6 4 IFS=6THENPOKE74 29 , 0 : rem 79 
65 POKEV , 255:POKEE+22 , 1 : P=1 : GOT036 : rem 38 
66 PRINT"{HOME}{9 DOIIN}{RVS}!3 RIGHT}MISS 

ION COMPLETE" : POKEV ,0: ME"'ME+l : PRINT" 
{2 DOlIN} {RVS} {6 RIGHT)nONUS MAN" 

: rem 47 
67 E=-E+22 : POKEE ,0: POKEE+22,l : POKEE+1 , 75+1 

2B:POKEE-1 , 7'4+12B : rem 56 
68 POKEZ ,1 5 : POKEV,0 : FORX=255T0128STEP- 3 . 2 

:POKEV,X:POKEZ ,0:POKEZ,15 :rem 231 
69 D=7424 : FORC=lT08:POKED,RNO(1)*255 : D=D+ 

1 :NEXT : rem 71 
70 NEXTX : rem 254 
71 POKEZ ,1 5:FORX=lT033:POKE36876 , INT (RND( 

1)*120)+12B:NEXT :rem 180 
72 PRINT" {HOME} {6 DOlIN} "; :F'ORX=lT0130 :PRI 

NT" {2 SPACES I" r : NEXT : rem 203 
73 O=74 24:FORC-lT08 : POKED,0:D=D+l:NEXT 

: rem 70 
74 PO=PO+l:POKEV,0 : POKE36876,0:POKEZ , 0 : GO 

TOl l : rem 36 
75 ME=ME-l : If.'ME()0THEN97 :rem 2e17 
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76 POKEZ,0:POKE36B76,0:PRINT H {HOMEI 
{7 DOWN}{RVS} PLAY AGAIN (yiN) ? 
(4 RI GHT) {DOWN}OOCKINGS"PO:POKEI98 , 0 

: rem 165 
77 GETX~:IFX$" " "THEN77 : rem 45 
78 IFX$"' '' y"THENPOKEZ , €I : POI:f':Z , 0 : POKE36869 , 

240 : RUN :rem 241 
79 POKE828, 0 :5YS828 : rem 120 
80 FORXs 128T0255STEP2:POKEZ , INT(RND(I)*10 

)+5:POKEV ,X : POKE36876,X-50 : rem 120 
81 FORX=200T0255:POKE36874 , X:NEXT :rem 40 
82 FORX=255T0200STEP- l:POKE36874,X : NEXT:P 

OKE36874 , 0 : rem 148 
83 POKEE,214:POKEE+22 , 214 : rem 162 
84 POKEE , 170:POKEE+22 , 170 : : rem 223 
85 FORI s 0T09 : FORKs 1T09 : G=F.+M(K)·I : IFPEEK( 

G)=32TIIENPOKEG,17 1 :rem 104 
86 NEXT : POKE36875,0 :rem 127 
87 FORK=lT09 : IFPEEK(E+M(K)*I)=171THENPOKE 

E+M(K)*I,32 : rem 135 
8B NEXT:NEXT : rem 40 
89 FORX::ol T0999 :NEXT:GOT075 : rem 196 
90 PRINT" (CLR) {6 DOWN ! (6 SPACES ) {RVS}SPAC 

E OOCK :rem 176 
91 PRINT"{3 OOWN}USE JOYSTICK TO MOVE 

{2 SPACES}LEFT AND RIGHT" :rem 33 
92 PRINT" (DOWN}PRESS UP TO ACCELERATE 

:rem 201 
93 PRINT"! DOWN) {3 RIGHT) PRESS FI REBUTTON" 

: rem 52 
94 POKE37139,0:WAIT37137 , 32 ,32 : rem 149 
95 POKE36869 , 255 : RETURN : rem 143 
96 DATA " @" , 23 , 21,22 , 1 , -I , -22, - 23 ,-21 , 23 

: rem 108 
97 PRINT"{CLR}!S OOWN){6 SPACES}{RVS)DOCK 

INGS"PO:POKEZ , 0 : rem 75 
98 PRINT"{3 OOh'N}{7 SPACES}IRVS}SHIPS"ME 

: rem 160 
99 FORG=lT020 : rem 19 
100 FORX=0T07:POKE7424+X , 255:POKE7424+X-l 

,0:POKE7431 ,0 : NEXT :rem 32 
101 NEXTG : RESTORE : GOT014 : rem 78 

Program 2: Space Dock-64 Version 
Tralls /atioll by Kevin Mykytyll, Editorial Program mer 
49152 : 234 , 169 , 048 ,1 33,249 , 169,234 
49158 :053 , 133 , 250 , 032,249,195 ,1 50 
49164 : 169,000,141, 021,208,032 , 071 
49170 :090 , 196,032 , 026 ,1 93 , 032 , 075 
49176 : 064 , 194 ,032,162,1 93 ,1 73,074 
49182 :030,208,076 , 118,194,173,061 
49188 :141 , 002 , 240,007,169 , 000,083 
49194 :141 , 167,002 , 240 , 244,169,23 7 
49200 :001,141 , 167 ,002 , 208 ,231,030 
49206 :230, 247 ,169,001 , 141,025 , 099 
49212 : 208,173 ,1 67 , 002,208 , 003,053 
49218 :076 , 228,192 , 032,219 , 193,238 
49224 :206,060 , 003 , 240,003,076,148 
49230 :228,192,173,061,003,141,108 
49236 : 060,003 , 162 , 007,160,014,234 
49242 :169 , 000 , 133 , 002,189 ,086,157 
49248 :003,208 , 044 , 189,062 , 003 , 093 
49254 :024 , 125,094 , 003,157,062,055 
49260 : 003,189,070 , 003,125,126 , 11 2 
49266 : 003 , 157,070 , 003,189 , 078,102 
49272 :003 , 105,000,157,078,003,210 
49278 :201 ,001, 208 , 047,189,070,074 
49284 :003 , 201 , 090,209 , 040,032 , 194 
49290 :241,1 92 , 076 , 177 , 192 , 189 ,1 81 



49296 :062,003,056,253,094,003,103

49 302 .-157,062,003, 189,070,003,122

49 308 :2 53,126,003,15 7,070,003,000
49314 :189,078,003,233,000,157,054
49320 :078,003,201,255,208,003,148
493 26 :032,241,192,189,102,003,165
49332 :056,253,118,003,157,102,101

49338 =003,189,110,003,233,000,212
49344 :157,110,003,189,070,003,212
49350 :153,000,208,189,110,003,093

49356 :153,001,208,189,078,003,068

49362 :074,038,002,136,136,202,030

49368 :016,132,165,002,141,016,176
49 374 :208,169,250,141,018,208,192

49380 :173,013,220,041,001,240,148
49 386 :003,076,188,2 54,076,049,112

49 392 :234,17 3,027,212,041,001,160

49398 :157,078,003,157,086,003,218
49404 :072,224,000,240,006,024,050

49410 :105,193,157,248,007,104,048

49416 :240,002,169,090,157,070, 224
49422 s003,173,027,212,201,090,208

49428 :144,249,157,094,003,096,251

49434 s160,023,169,000,153,000,019

49440 :212,136,016,250,169,047,094

49446 :141,024,212,169,055,141,012

49452 :005,212,169,010,141,001,070

49458 :212,162,007,160,014,189,026

49464 :195,193,157,110,003,153,099

49470 :001,208,189,203,193,157,245

49476 :039,208,189,211,193,157,041

49482 :248,007,169,000,157,118,005

49488 =003,153,000,208,141,016,089

49494 :208,169,001,157,126,003,238

49500 :136,136,202,016,214,169,197

49506 :128,141,018,212,169,255,253

49512 :141,015,212,162,006,032,160

49518 :241,192,202,208,250,162,085

49524 :006,189,086,003,221,085,194

49530 ;003,240,2 38,202,208,245,234

49536 :169,150,141,077,003,169,069

49542 :000,141,085,003,141, 133,125

49548 :003,169,090,141,125,003,159

49554 :169,128,133,003,160,000,2 27

49560 :185,165,196,153,000,048,131

49566 :136,208,247,096,120,169,110

49572 :054,141,020,003,169,192,231

4957S :141,021,003,169,027,141,160

49584 :017,208,169,127,141,013,083

49590 : 220,169,12.9,141, 026, 208, 051

49596 :088,169,255,141,021,208,046

49602 :096,050,075,100,125,150,022

49608 :175,200,230,001,002,003,043

49614 :004,005,001,007,008,195,170

49620 :193,193,193,193,193,193,090

49626 :192,173,000,220,074,176,029

49632 :013,032,053,194,174,125,047

49638 :003,224,255,240,003,2 38,169

49644 :125,003,074,176,013,032,147

49650 :053,194,174,125,003,224,247

49656 :080,240,003,206,125,003,137

49662 :074,176,011,032,053,194,026

49668 :166,003,224,255,240,002,126

49674 :230,003,074,176,011,032,024

49680 j053,194,166,003,224,001,145

49686 =240,002,198,003,169,000,122

49692 =141,093,003,169,128,056,106

49698 :2 29,003,016,010,073,2 55,108

49 704 :024,105,001,162,001,142,219

49710 =093,003,010,141,101,003,141

49716 =096,160,128,140,004,212,024

497 22 :160,129,140,004,212,096,031

49728 =169,147,032,210,255,169,022

49734 =232,133,251,169,003,133,223
49740 =252,169,232,133,253,169,004
49746 :215,133,254,162,004,160,242

49752 :024,173,027,212,201,030,243
49758 =176,011,169,046,145,251,124
49764 :173,027,212,041,015,145,201
497 70 =253,200,208,235,230,252,204
49776 .-230,254,202,208,2 28,096,050

49782 =173,117,003,201,022,240,106
49 788 =043,173,077,003,208,007,123
49794 : 173,085,003,240,033,208,104

49S00 =012,17 3,077,003,201,090,180

49806 =208,005,173,085,003,208,056

49812 =019,173,030,208,010,176,2 52

49818 =003,076,061,195,162,007,146

49824 =202,010,144,252,224,000,224
498 30 =240,069,169,000,141,167,184

49836 =002,169,240,141,006,212,174

49842 =169,128,141,004,212,169,2 33

49848 =129,141,004,212,169,241,056

49854 :141,023,212,169,039,141,147

49860 =005,212,169,050,13 3,247,244

49866 =202,208,013,162,200,173,136

49872 :027, 212,074,074,168,169,164

49878 : 000,153,000,048,165,247,059

49884 =141,02 2,212,201,200,208,180

49890 =231,169,128,141,004,212,087

49896 =198,250,076,012,192,173,109

49902 =117,003,201,057,144,180,17 2

4990S =169,000,141,167,002,162,117

49914 =012,160,010,024,032,240,216

49920 =25 5,169,064,160,195,032,107

49926 :030,171,230,249,165,249,076

49932 :201,003, 208,002,230,250,138

49938 :169,150,141,008,212,169,099

49944 =230,141,001,212,169,028,037

49950 :141,012,212,162,005,169,219

49956 =020,141,011,212,169,021,098

49962 =141,011,212,169,000,133,196

49968 :247,165,247,201,030,208,122

49974 :250,202,208,233,076,012,011

49980 :192,076,035,192,158,083,028

49986 =085,067,067,069,083,083,008

49992 =070,085,076,032,068,079,2 26

49998 =067,075,073,078,071,033,219

50004 =000,158,018,083,080,065,23 2

50010 =067,069,03 2,068,079,067,216

50016 =07 5,000,146,150,076,069,100

50022 j086,069,076,032,049,017,17 5

50028 =017,157,157,157,157,157,142

50034 :157,157,157,157,157,157,032

50040 :157,080,082,069,083,083,162

50046 : 032,070,073,082,069,066,006

50052 =085,084,084,079,078,000,030

50058 :146,150,078,085,077,066,2 28

50064 :069,0B2,032,079,070,0 32,252

50070 =068,079,067,075,073,078,078

50076 =071,083,032,032,017,017,152

50082 jl57,157,157,157,157,157,080

50088 =157,157,157,157,157,157,086

50094 =157,157,157,157,157,157,092

50100 =157,157,154,082,079,067,108

50106 =075,069,084,083,032,082,099

50112 =069,077,065,073,078,073,115

50118 :078,071,032,032,032,158,089

50124 :000,0 32,018,080,082,069,229

50130 =083,083,032,085,080,032,093

50136 :084,079,032,076,065,085,125

50142 =078,067,072,000,018,080,025
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49296 : 062,003 , 056 , 253,094 , 003 , 103 4 9722 :160,1 29 , 140 , 004, 21 2 , 0 96 , 031 
49302 : 157 , 062 , 003 , 189 , 070 , 003 , 122 49728 :169 , 147,032 , 210 , 255,169 , 022 
49308 :253 , 126 , 003 , 157,070 , 003,000 49734 :232, 133,251 , 169,003 , 133 , 223 49314 : 189 , 078 , 003,233,000 , 157 , 054 497 40 : 252 , 169 , 232, 133,253 , 169,004 49320 :078,003,201,255 , 208,003,148 49746 :215 , 133,254,162,004,160 , 242 49326 :032 , 241 , 192 , 189,102 , 003 , 165 49752 :024,173 , 027,212 , 201,030 , 243 49332 :056,253 , 118 , 003,157 , 102 , 101 49758 :176 , 01 1 , 169 , 046,145 , 251, 124 49338 : 003,189 ,110 , 003 , 233 , 000 , 21 2 49764 :173 , 027,212 , 041 , 015,145 , 201 49344 :157 , 110 , 003 , 189,070 , 003 , 212 49770 :253 , 200,208 , 235,230 , 252 , 204 49350 :153 . 000 , 208,189 ,1 10 , 003 , 093 49776 :230 . 254 , 202,208.228,096 , 050 49356 : 153 , 001.208,189 , 078,003,068 49782 : 173 . 117 . 003 , 201 . 022 , 240 . 106 49362 : 074,038,002,136 . 136,202 . 030 49788 : 043,173,077,003 , 208.007 , 123 49368 :016,132,165 . 002,141,016 . 176 49794 : 173, 085 . 003,240 . 033 , 208 , 104 
49374 : 208,169 , 250 , 141 , 018 , 208 , 192 49800 : 012,173.077 , 003 . 201,090 . 180 
49380 : 173 , 013 , 220,~41 , 001,240 , 148 49806 :208 , 005 , 173 . 085,003.208 . 056 
49386 :003,076 . 188 , 254 . 076 , 049 . 112 49812 : 019 , 173 , 030,200 , 010,176 , 252 
49392 : 234 ,1 73 , 027 , 212 , 041 , 001 , 160 498 18 : 003 , 076 , 06 1 ,195.162 , 007,146 
49398 :157 , 078 , 003,157,086 . 003 , 218 49824 :202 . 010 , 144 . 252 , 224 . 000 , 224 
49404 :072 , 224, 000 , 240 , 006 , 024,050 49830 : 240 , 069 , 169 , 000 , 141,167 , 184 
494 10 : 105,193 , 157 , 248 , 007 , 104 , 048 49836 :002 ,1 69 , 240.141 , 006 . 212 , 174 
494 16 : 240 , 002 , 169 , 090 . 157 , 070,224 498 42 :169 , 128 , 1 41. 004 , 212 , 169,233 
49 4 22 : 00 3 ,1 73 , 027 , 212 , 201 , 0 90. 208 49848 :129 , 141 , 004 , 212 , 169 , 241 , 056 
49428 :144 , 249 , 157 . 094 , 003,096.251 49854 :141,023,212,169 . 039 , 141 , 147 
49434 : 160 , 023 , 169 . 000 , 153,000 , 019 49860 :005 , 212 . 169 , 050,133 , 24 7 , 244 
494413 :212 , 136 , 016 , 250 , 169 , 047 . 094 49866 : 202,208,013,162 , 200 , 173 , 136 
49446 : 141 , 024 , 212 , 169 , 055,141 , 012 49872 : 027,212 . 074 , 074 , 168 , 169 , 164 
49452 : 005 . 212, 169 , 010, 141 , 001 . 070 49878 : 000,153 , 000 , 048 , 165 , 247 , 059 
494 58 :212 , 162 , 007 , 160 . 0 14 ,189,026 49884 : 141,022 , 212,201,200 , 208 , 180 
49464 :195,193 , 157,110,003,153,099 49890 :231,169.128 , 141 , 004,212 , 087 
49470 :001 , 208 , 189,203,193,157 . 245 49896 : 198 , 250,076,012 , 192,173 , 109 
49476 : 039,208 , 189,211,193, 15 7 ,041 49902 : 1 17,003,201,057,144 , 180,172 
49482 :248,007,169 . 000,157,118 , 005 49908 :169,000,141,167 , 002,162 , 117 
49488 :003 , 153 , 000 , 208,141,016 , 089 49914 : 012,160,010 , 024 , 032,240,216 
49494 : 208,169 , 001 , 157,126,003 , 238 49920 : 255,169 , 064 , 160,195,032 , 107 
49500 : 136,136 , 202 , 016 , 214,169 , 197 49926 : 030 , 171 , 230,249,165 , 249 , 076 
49506 : 128 , 141 , 018 , 212 . 169 , 255 , 253 49932 :201 , 003,208 , 002 , 230 , 250 , 138 
49512 :141,015 , 2 12,162,006,032 , 160 49938 : 169,150 , 141,008,212 , 169 , 099 
49518 :241 , 192 , 202,208 , 250,162 , 085 49944 :230 , 141,001,212,169,028,037 
49524 :006 , 189 , 086 , 003 , 221,085 , 194 49950 : 141 , 0 1 2 , 212 ,1 62 , 005,169,219 
4953O : 003,240,238,202,208,245 , 234 49956 :020 , 141 , 011 , 21 2 , 169 , 021,098 
49536 : 169 , 150 , 141 , 077 , 003,169 , 069 49962 : 141 , 011 , 212 , 169 . 000 , 133 , 196 
49542 :000 , 141 , 085,003 , 141,1 33 , 125 49968 :24 7 , 165,247 , 201 , 030 , 208 , 122 
49548 : 003,169 , 090 , 141 , 125 , 003 , 159 49974 : 250,202 , 208,233 , 076 , 012 , 011 
49554 : 169 , 128 , 133 , 003 ,160 , 000 , 227 49980 :192 , 076,1335 , 192 , 158 , 083 , 028 
49560 : 185 , 165 , 196 , 153 , 000 , 048 , 131 49986 : 085 , 067 ,067 , 0 69 , 083 , 083 , 008 
49566 :136 , 208 , 247 ,096 , 120 , 169 , 110 49992 : 070 , 085 , 076 , 032,068 , 079 , 226 
49572 : 054 , 141 , 020 , 003 , 169 ,1 92 , 231 49998 : 067 , 075 , 073 , 078 . 071,033 , 219 
49578 :1 41 , 021 , 003 , 169 , 027 ,1 41, 160 50004 :000 , 158 , 018 , 083,080 , 065 , 232 
49584 : 017 , 208,169,127,14 1 , 013 , 083 500113 :067 , 069 . 032 , 068,079 , 067,216 
49590 : 220 , 169 , 1~9,141 , 026 , 208 , 051 50016 : 075 , 000 ,146 , 150 . 1376 , 069 , 100 
49596 : 088 , 169 , 255 , 141, 02 1, 20 8 , 0 46 50022 :086 , 069,076 , 032 , 049 , 017 ,1 75 
49602 : 096 , 050,075 , 100 . 125, 150,022 50028 :017,157 , 157 . 157,157,157 , 142 
49608 :175 , 200 , 230 . 001 , 002 , 003,043 50034 : 157 , 157 , 157 , 157 , 157 , 157 , 032 
49614 : 004 , 005 , 001,007 , 008 , 195 , 170 50040 : 157,080 , 082 , 069 , 083 , 083 , 162 
49620 : 193,\93,193 , 193 , 193 , 193 , 090 50046 :032,070 , 073 , 082 , 069 , 066 . 006 
49626 :192,173,000,220,074 , 176 , 029 50052 : 085,084,084,079 , 078 , 000 , 030 
49632 : 013 , 032 , 053,194 , 174 , 1 25 , 047 500 58 :146 . 150,078,085 , 077 , 066 , 228 
49638 :003 , 224 , 255 , 240,003 . 238 , 169 501364 : 069 , 082 , 032 , 079,070,032 , 252 
49644 : 125 , 003 , 074.176 , 013 , 032 , 14 7 50070 : 068 , 079 , 067 , 075 . 073,078 , 078 
4 965O :053 , 194 ,1 74 , 125 , 00 3 , 224, 24 7 50076 : 071 , 083,032,032 , 017,017, 152 
49656 : 080 , 240,003 , 206 , 125,003,137 50082 :157,157,157 , 157 , 157 , 157 , 080 
49662 :074 , 176 , 0 11 , 032 , 053 , 194 , 026 50088 :157 , 157 , 157 , 157,157,157 , 086 
49668 :166 , 003 , 224 , 255 , 240,002 , 126 50094 : 157 .157 , 157 , 157 ,1 57 , 157,092 
49674 :230 , 003,074 , 176 , 011 , 032 , 024 50100 : 157 , 157,154,082 , 079 , 067 , 108 
49680 : ~53 , 194 , 166 , 003 , 224 , 001, 1 45 50106 :075,069,084,093 , 032 , 082 , 099 
49686 : 240, 0 02 , 198 , 003 , 169 , 000, 12 2 50112 :069,077 , 065 , 073 , 078,073,115 
49692 :141 , 093,003 , 169 , 128 , 056 , 106 513118 : 078 , 071 , 032 , 032 , 032 , 158 , 089 
49698 :229 , 003 , 016 ,010, 0 73 , 255 , 108 50124 :000 , 032 , 018 , 080 , 082 , 069 , 229 
49 70 4 : 024 , 105 , 001 , 162 , 001 ,142 ,219 50130 : 083 , 083 ,0 32 , 085 , 080 , 032 , 093 
4971 0 : 093,003,010 ,141 , 101 , 003 , 14 1 50136 : 084 . 079 ,0 32,076,065 , 085 , 125 
49716 :096 , 160 , 128 , 140,00 4. 212 ,0 24 501 42 : 078 , 067 , 072 , 000 ,018 , 080 , 025 
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50148 :082,069,083,063,032,085,150

50154 :080,032,070,079,082,032,097

50160 :078,069,087,032,071,065,130

50166 :077,069,000,169,000,141,190

50172 :033,208,169,147,032,210,027

50178 =2 55,162,008,160,015,024,114

50184 :032,240,255,169,085,160,181

50190 :195,032,030,171,162,01L,103

50196 :160,017,024,032,240,255,236

50202 :169,098,160,195,032,030,198

50208 :171,162,180,160,000,136,073

50214 :208,253,202,208,250,173,052

50220 :000,220,074,176,010,174,186

50226 ;207,005,224,049,240,003,010

502 32 : 206,207,005,074,176,010,222

502 38 :174,207,005,224,051,240,195

50244 :003,23a,207,005,074,074,157

50250 :074,176,212,169,053,056,046

502 56 : 237, 207,005,141,061,003,222

50262 :141,060,003,096,169,147,190

50268 :032,210,255,162,010,160,153

50274 :010,024,032,240,255,169,060

50280 :138,160,195,032,030,171,062

50286 :165,249,141,173,005,165,240

50292 :250,141,253,005,162,018,177

50298 :160,010,024,032,240,2 55,07 5

50304 :165,250,201,048,208,017,249

50310 :104,104,169,226,160,195,068

50316 :032,030,171,169,192,072,030

50322 :169,000,072,240,007,169,035
5032S :205,160,195,032,030,171,177
503 34 :173,000,220,074,176,250,027
50340 :096,000,060,000,000,126,190
50346 :000,000,126,000,000,189,229

503 52 :000,000,189,000,000,189,042

50358 :000,000,255,000,000,255,180

50364 :000,000,255,000,000,255,186

50370 :000,067,255,194,223,255,164

50376 :251,255,255,255,255,255,190

50382 :255,223,255,251,067,231,208

50388 :194,000,066,000,000,000,216

50394 :000,000,000,000,000,000,218

50400 :000,000,000,000,146,000,114

50406 :000,000,000,000,000,007,237

50412 :128,000,006,000,000,006,120

50418 :000,000,007,000,000,007,000

50424 1000,000,247,128,000,079,190

50430 :255,240,000,000,024,007,012

50436 :255,252,079,255,254,247,066

50442 :128,000,007,000,000,007,152

50448 :000,000,006,000,000,006,028

50454 :000,000,007,128,000,000,157

50460 :000,000,000,000,000,000,028

50466 :000,000,255,000,000,000,03 3

50472 :000,000,000,000,001,2 24,009

50478 :000,000,096,000,000,096,23fi

50484 :000,000,224,000,000,224,244

50490 :000, 001, 2.39, 015, 2 55, 242, 042

50496 :024,000,000,063,255,224,118
50502 :127,255,242,000,001,239,166

50508 :000,000,224,000,000,2 24,012

50514 :000,000,096,000,000,096,018

50520 :000,001,224,000,000,000,057

50526 :000,000,000,000,000,000,094

5053 2 : 255, 251,099,063,251,094,089

505 38 :223,123,110,222,123,118,001

50544 :030,059,122,220,028,198,001
50550 :216,015,2 55,224,001,2 55,066

50556 : 224,001,255,128,000,000,220
50562 :000,000,000,000,000,000,130
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50568 :000,000,000,000,000,000.136

50574 :000,000,000,000,000 r000.142
50580 :000,000,000,000,000,000.

50586 :000,000,000,000.000 - 000 -154
50592 :000,000,000,000,080,013,253

Crunch

(Article on page 56.)

BEFORE TYPING . . .

Before typing in programs, please refer to

"How To Type In COMPUTED GAZETTE
Programs," which appears before the Program

Listings.

Program 1: Crunch—64 Version

(See instructions in article before typing in.)

002,185,124,000,153,112

003,136,016,247,169,117

133,124,169,058,133,062

169,176,133,126,169,148

141,032,208,141,033,068

169,169,160,197,032,197

196,032,2 28,255,240,198

201,133,208,004,169,240

208,014,201,134,208,044

169,080,208,006,201,210

208,231,169,000,133,168

169,055,160,198,032,162

196,169,000,13 3,163,200

169,032,160,192,165,161

240,043,165,043,133,103

165,044,133,096,162,017

032,063,193,160,001,03 3

095,170,200,177,095,248

096,134,095,136,177,111

208,234,169,070,160,026

032,235,196,032,002,047

108,002,160,165,045,035

180,165,046,13 3,181,202

077,193,165,250,133,220

032,160,192,032,077,038

032,113,195,032,002,205

108,002,160,032,221,108

032,238,195,032,238,069

160,000,177,122,208,006

096,032,238,195,177,145

133,251,032,238,195,127

122,133,252,032,115,249

201,000,240,222,201,032

240,218,201,034,208,077

032,115,000,201,000,055

207,201,002,240,203,023

034,208,241,201,137,214

016,201,141,240,012,048

138,240,008,201,155,147

004,201,167,208,206,236

115,000,144,006,032,057

196,076,190,192,032,164

196,165,020,164,021,085

253,132,254,032,174,212

144,014,162,002,032,046

193,032,121,000,201,112

240,217,208,220,230,155

169,013,032,210,255,100

49152

49158

49164

49170

49176

49182

49188

49194

49200

49206

49212

49218

49224

49230

49236

49242

49248

49254

49260

49266

49272

49278

49284

49290

49296

49302

49308

49314

49320

49326

49332

49338

49344

49350

49356

49362

49368

49374

49380

49386

49392

49398

49404

49410

49416

49422

49428

49434

:160,

:052,

:201,

:125,

:001,

:208,

.-235,

:251,

:255,

:004,

:135,

:250,

:235,

tl33,

:163,

:095,

:000,

:177,

:133,

:095,

:198,

:197,

:133,

:032,

:169,

:193,

:197,

:196,

:195,

:001,

:122,

:177,

:000,

:002,

!015,

:240,

:201,

:240,

:201,

:240,

:032,

:000,

!035,

:133,

:196,

:063,

:044,

:163,

50148 : 082 ,069 , 083,083 , 032,085,150 
50154 :080 , 032,070 , 079,082 , 032,097 
50160 :078,069 , 087 , 032 , 071 , 06 5 ,130 
50166 : 077,069 , 000 ,1 69 ,000,141 , 190 
50172 1033 , 208 ,169 , 147 ,032 ,210,02 7 
50 178 :255 , 162,008 , 160 , 015,024 , 114 
50184 :032,240,255,169,0R5 , 160,181 
501 90 : 195 , 032 , 030 , 171 , 162 , 011 , 103 
50196 : 160,01 7 , 024,032 , 240,2 55 . 236 
50202 :169,098 , 160,195 . 032,030,198 
50208 :171,162,180,160 , 000 . 136 . 073 
50214 :208, 253 , 202 , 20 8 .2 50 , 173 , 052 
50220 : 000 ,2 20 , 074 ,176 , 010 . 174,186 
50226 : 207 . 005 , 224,049 , 240.003 , 010 
50232 :206 .207 ,005 , 074. 176 ,010.22 2 
502 38 :174, 207 , 005 , 224,051 , 240 ,19 5 
50244 :003 ,230,207,005 . 074 , 074 , 157 
50250 :074 , 176,212 , 169 , 0 53 , 056 , 046 
50256 : 237 , 207,005,141 , 061,00 3 ,222 
50262 :141 , 060 , 003 , 096 , 169,147,190 
50268 :03 2 , 210 , 255 ,162 ,010 , 16 0,153 
50274 : 010,024 , 032, 240 , 255 , 169 , 060 
50280 :130 ,160,195,0 32 , 030 , 17 1, 062 
50286 :165 , 249,141 . 173 , 005 , 165 , 240 
50292 :250 , 141,2 53 ,005 , 162 , 018 , 177 
50298 :160,010,024 , 032 , 240 , 255,075 
50304 :16 5 ,250,201 . 048 , 208 , 017 . 249 
50310 : 104,104 , 169 , 2 26 . 160 ,1 95 , 068 
50316 : 032 , 030,171 , 169 , 1 92 ,072 , 038 
50322 : 169 ,000,072 , 240 , 007,169,035 
50328 :205 , 160 , 195 , 032 , 030,171 ,1 77 
50334 :173 , 000, 220 , 074 , 176,250,02 7 
50340 :096 , 000,060 , 000,000,126,190 
50346 : 000,00e,126 , 000 , 000, 189,229 
50352 :000,000,189 , 000,000,189,042 
503 58 : 000 , 000,255 , 000 , 000,255,180 
50364 :000,000 , 255,000 , 000,255 ,186 
503 70 :000 , 067 , 255 . 194 ,223 , 255 ,164 
50376 :2 51,255 , 255,255,255,255 , 190 
50382 : 255 , 223,255,251 , 0 67 , 231 , 208 
50388 :194,000,066 , 000,000 , 000,216 
50394 : 000 , 000,000,000 , 000 , 000,218 
50400 :000,000,000 , 000 , 146 , 000 , 114 
50406 :000,000,000 . 000,000 . 007 , 237 
50412 :120 ,000,006 ,000 , 000,006 , 120 
50418 : 000 , 000 , 007 , 000 , 000 , 007 , 000 
504 24 : 000,000,247 , 128 ,000 , 079 , 190 
50430 :255,240 , 000 , 000 , 024 , 007,01 2 
50436 : 255,252,079 , 255 ,2 54 , 247,066 
50442 : 128,000,007 , 000,000 , 007 , 1 52 
50448 :000,000,006 , 000,000,006 , 028 
504 54 :000 , 000,007 . 128,000 , 000 , 157 
50460 : 000,000,000,000 , 000 ,000 , 028 
50466 : 000 , 000 , 255 , 000,000,000 , 033 
504 72 :000,000,000 , 000,001 . 224 , 009 
50478 : 000,000 , 096 , 000,000 , 096 ,238 
50484 :000,000 , 224 ,000 , 000, 224 ,244 
50490 :000 , 001,~39 . 015,255 , 242 , 042 
50496 : 024 , 000 , 000 , 063 , 255,224,118 
5050 2 :1 27 , 255 , 242 , 000,001,239,166 
50508 : 000 , 000 , 224 , 000 , 000 , 224.012 
505 14 : 000,000 . 096 , 000,000 , 096 . 018 
50520 :000,001 , 224 , 000,000,000,057 
50526 : 000 , 000,000,000 . 000,000,094 
50 532 :25 5 ,251 , 099,063,251,094 , 089 
50538 :223 , 123,110 , 222,123,118,001 
50544 :030,059 , 122 , 220 ,028 , 198,001 
50550 :216 , 015 , 255 . 224,007 , 255 , 066 
50556 : 224 ,001 , 255,128 , 000 , 000 , 220 
50562 :000 , 000,000 , 000 , 000 , 000 , 130 
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50568 : 000,000 , 000 , 000,000,000,136 
50574 :000,000 , 000 , 000,000 , 000,142 
50580 : 000 , 000,000 , 000 , 000,000,148 
50586 :000,000 , 000,000 , 000 , 000 , 154 
50592 :000,000 , 0 00,0D0,080 ,013 , 253 

Crunch 
(Article Of! page 56.) 

BEFORE TYPING .. . 
Before typing in programs, please refer to 
"How To Type In COMPUTEt's GAZETTE 
Programs," wh ich appears before the Program 
Listings. 

Program 1: Crunch-64 Version 
(See ill stmetioll s ill article before typillg ill.) 
49152 :160 , 00 2,185, 124,000,153,112 
49 1 58 1052 , 003, 136 , 0 16 , 247 ,1 69 ,11 7 
49164 : 201 ,1 33,124,169 , 058,133 ,062 
49170 :125 ,169 , 176,133,1 26 ,1 69, 148 
49 176 :001, 1 41, 032 , 208 , 141,033,068 
49 182 : 208,169 , 169,160 , 197,032 ,1 97 
49188 :235,196,032 , 228 , 255,240,198 
49194 1251,201. 133,208 . 004 , 169 , 240 
49200 :255,208 . 014 , 201 , 134,208 , 044 
49206 :004,169 , 080 , 208 . 006 , 201 , 210 
49212 :135,208 , 231 ,1 69 , 000 ,1 33 , 168 
49218 :250,169 , 055,160 , 198 , 032 , 162 
49224 : 235 , 196,169,000 , 133 , 163 , 200 
49230 : 133, 169 , 032 , 160 , 192 , 165 ,16 1 
49236 : 163,240,043 , 165 , 043 . 133,103 
49242 : 095 , 165,044 , 133 , 096 , 162 , 0 17 
49248 :000,032,063,193 , 160 , 001,033 
49254 : 177,095 , 170 , 200 , 177 , 095 , 248 
49260 :133 , 096 , 134 , 095 , 136 , 177 , 1 11 
49266 :095 , 208 , 234 , 169 ,070 ,160, 026 
49272 : 198,032,235 , 196 , 032 ,002 ,047 
49278 :197 , 108 , 00 2 ,1 60,165 ,045,035 
49284 : 133 , 180 ,165 , 046 ,1 33 , 181 ,202 
49290 1032,0 77,193 ,1 65 , 250 , 133 , 220 
49296 1169 , 032 , 160, 192,032 , 077 , 038 
493 02 : 193,032 , 113,195 , 032 , 0 02 , 205 
49 308 : 197,108,002 , 160,032 , 221 , 108 
49314 : 196,032 , 238 , 195,032 , 238 ,069 
49320 :195 , 160 , 000,177,122 , 208 , 006 
49326 :001 , 096,032,238,195,177,145 
49332 :122 ,1 33 , 25 1, 032 , 238,195 , 127 
49338 :177 , 122 , 133 , 252,032 ,1 15 ,249 
49344 : 000 . 201,000,240 , 222,201,032 
49350 :002,240,218,201 , 034,208 , 077 
49356 :01 5 , 032,115,000 , 201,000 , 055 
49362 :240,207 , 201 ,002 , 240,203 , 023 
49368 :201,034,208,241 , 20 1, 137,214 
49374 :240,016,201 , 141 , 240 , 012,048 
49380 : 201,138,240 , 008 , 201 , 155 ,147 
49386 1240 , 004, 201, 167 , 208 , 206 , 236 
49392 1032 , 115 , 000 , 144,006 , 032,05 7 
49398 : 000 , 196,076 , 190,192 , 032 , 164 
49404 : 035,196,165 , 020 ,164,021, 085 
49 410 :133,253, 132,254 , 032 ,1 74 ,21 2 
49416 : 196 , 144,014,162 , 002 , 032 , 046 
49422 : 063 , 193, 032 ,1 21 , 000 , 201,11 2 
49428 :044,240,217,208,220 , 230 , 155 
49434 :163 , 169,013,032 , 210 , 255 .100 



49440 :165,252,166,251,032,090,220

49446 :196,169,049,160,197,032,073

49452 :235,196,165,254,166,253,033

49458 :032,090,196,169,057,160,242

49464 :197,032,235,196,076,016,040

49470 sl93,165,095,208,002,198,155

49476 !096,198,095,138,160,000,243

49482 :145,095,096,032,191,195,060

49488 s169,000,133,164,133,170,081

4*9494 :133, 171,168,177,122,133,222
49500 :132,032,245,195,032,203,213

49506 :195,032,004,195,032,115,159

49512 :000,201,002,240,004,201,240

49518 :000,208,008,032,251,193,034

49524 :144,240,076,072,195,201,020

49530 =058,208,008,032,009,196,121

49536 :133,182,076,102,193,201,247

49542 j136,240,221,201,143,208,003

49548 :006,032,067,194,076,116,119

49554 :193,201,130,208,031,032,173

49560 :009,196,032,115,000,240,232

49566 :017,201,002,240,013,201,064

49572 :044,208,243,169,058,032,150

49578 :009,196,169,130,208,231,089

49584 :032,000,196,076,102,193,007

49590 :201,034,208,006,032,215,110

49596 :194,076,116,193,201,131,075

49602 :208,006,032,125,194,076,067

49608 :116,193,032,023,196,144,136

49614 s032,032,009,196,032,115,110

49620 :000,144,005,032,023,196,100

49626 s144,013,032,009,196,032,132

49632 :115,000,144,251,032,023,021

49638 :196,176,246,032,000,196,052

49644 s076,102,193,201,139,208,131

49650 :002,133,164,032,009,196,010

49656 :076,102,193,133,182,201,111

49662 s002,208,028,160,000,177,061

49668 :167,201,034,208,003,032,137

49674 :245,195,169,000,133,170,154

49680 j032,009,196,032,203,195,171

49686 (176,004,032,004,195,024,201

49692 :096,165,164,208,224,160,021

49698 :004,200,177,122,201,000,226

49704 :240,004,201,002,208,245,172

49710 1136,136,136,136,196,249,011

49716 j176,203,032,203,195,176,013

49722 :198,169,058,133,182,032,062

49728 :009,196,096,032,115,000,000

497 34 :201,000,240,004,201,002,206

49740 :208,245,170,165,182,201,223

49746 :058,208,007,032,245,195,059

49752 :138,076,251,193,201,002,181

49758 i240,013,160,004,032,245,020

49764 [195,136,208,250,134,182,181

49770 i076,019,194,224,002,208,061

49776 1008,169,143,032,009,196,157

49782 :076,088,194,032,203,195,138

49788 :096,197,170,208,005,032,064

49794 :245,195,169,044,032,009,056
49800 :196,032,115,000,160,000,127

49806 :177,122,201,034,208,005,121

49812 :032,224,194,144,240,201,159

49818 1000,240,029,201,002,240,098

49824 :041,201,058,240,013,201,146

49830 :044,240,221,032,009,196,140

49836 :032,23B,195,076,140,194,023

49842 :032,208,194,032,000,196,072
49848 :024,096,160,005,177,122,000

49854 :201,131,208,008,133,170,017

49860 =169,000,13 3,171,240,003,144

49866 =032,208,194,076,251,193,132

49872 .-160,000,132,170,132,171,205

49878 :096,032,224,194,176,001,169

49884 =096,076,251,193,032,009,109

49890 =196,032,238,195,160,000,023

49896 :177,122,201,000,240,013,217

49902 :201,002,240,009,201,034,157

49908 .-208,234,032,009,196,024,179

49914 :096,170,169,034,032,009,248

49920 =196,138,056,096,169,000,143

49926 =133,164,165,169,133,249,251

49932 =169,255,032,009,196,032,193

49938 :009,196,165,251,032,009,168

49944 =196,16 5,252,032,009,196,106

49950 =096,032,191,195,032,203,011

49956 :195,176,032,032,115,000,074

49962 =201,000,208,249,032,238,202

49968 =195,165,122,170,160,000,092

49974 :145,167,200,165,123,145,231

49980 =167,133,168,134,167,032,09 3

49986 =000,196,076,034,195,096,151

49992 =032,231,195,032,221,196,211

49998 =169,000,168,145,122,145,059

50004 =167,032,231,195,145,167,253

50010 :032,231,195,165,167,133,245

50016 :045,133,047,133,049,165,156

50022 =168,133,046,133,048,133,251

50028 =050,032,031,195,096,169,169

50034 =073,160,197,032,235,196,239

50040 =056,165,180,2 29,043,170,195

50046 :165,181,229,044,032,090,099

50052 il96,032,183,195,169,107,246

50058 :160,197,032,235,196,056,246

50064 =165,045,229,043,170,16 5,193

50070 =046,229,044,032,090,196,019

50076 =032,183,195,169,134,160,005

50082 =197,032,235,196,056,165,019

50088 =180,2 29,045,170,16 5,181,114

50094 =229,046,032,090,196,032,031

50100 =183,195,096,169,161,160,120

50106 =197,032,235,196,096,165,083

50112 =043,133,167,165,044,13 3,109

50118 =168,032,221,196,096,160,047

50124 =002,177,122,240,020,200,197

50130 =177,122,133,251,200,177,246

50136 =122,13 3,252,162,004,03 2,153

50142 =2 38,195,202,208,250,024,059

50148 :096,056,096,230,167,208,057

50154 =002,230,168,096,230,122,058

50160 :20a,002,230,123,096,165,040

50166 =167,208,002,198,168,198,163

50172 =167,230,249,096,16 5,122,001

50178 = 208,002,198,123,198,122,085

50184 =096,032,231,195,160,000,210

50190 s145,167,196,249,240,002,245

50196 =198,249,096,201,06 5,144,205

50202 =005,233,091,056,233,165,041

50208 j096,024,096,162,000,134,032

50214 =020,134,021,176,046,233,156

50220 :047,133,097,16 5,021,133,128

50226 =098,165,020,010,038,098,223

50232 =010,038,098,101,020,133,200

50238 =020,165,098,101,021,133,088

50244 =021,006,020,038,021,16 5,083

50250 =020,101,097,133,020,144,077

50256 =002,230,021,032,115,000,224

50262 :076,041,196,096,134,097,214

50268 =133,098,162,003,169,000,145

50274 :149,099,202,016,251,160,207

50280 :015,006,097,038,098,120,222

50286 =248,165,099,101,099,133,187

50292 1099,165,100,101,100,133,046

50298 t100,165,101,101,101,133,05 5
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49440 :165,2 52,166 ,251 ,032,090 , 220 49872 : 160,000,13 2, 170 , 132 , 171,205 49446 :196,169,049 , 160,197,032 , 073 
49878 : 096, 03 2 , 224 , 194 ,1 76 , 001 , 169 49452 :235,196,165,254,166,253,033 
49884 :096,076 , 251 ,1 93 ,032 ,009 , 109 49458 :032 , 090,196,169,057,160 , 242 
49890 :196 , 032,238 , 195,160 , 000,023 49464 :197,032,235 ,1 96 , 0 76 , 016,040 49896 :17 7 , 122,201 , 000 , 240 ,013,217 49470 :193,165,095 , 208 ,002 , 198 ,1 55 49902 :201 , 002 , 240 ,009 , 201 , 034,157 49476 1096 , 1 98 ,095,138 ,160,000,243 
49908 :208 ,2 34,032,009,1 96 ,024,179 49482 :145,095,096,032,191,195,060 
49914 :096 , 170,169,034,032,009 . 248 49488 1169 ,000,1 33 .164,13 3 ,170 . 081 
49920 : 196.138 ,056.096 , 169.0OO ,1 43 4·9 494 :133,171 , 168, 177 , 122,1 33 , 222 
49926 :133 , 164,165 ,169,133,249 .251 49500 :182 ,032, 245 ,195,03 2,203 , 213 
49932 :1 69 ,2 55 ,0 32 .009 ,1 96 ,03 2 ,19 3 49506 :195,032 , 004 , 195,032 ,11 5 ,159 
49938 :009 ,196,165 , 251 ,032 ,009,168 49512 :000, 20 1,002 ,240, 004,201 , 240 49944 : 196,165 , 252 , 032,009 . 196,106 49518 :000 , 208 , 008,032,251,193,034 49950 1096,032.191 , 195,032 , 203.011 4952 4 :144 , 240,076 , 072,195,201,020 49956 :195 , 176 , 032,032, 115,000 , 074 

4953O :058,208,008,032 , 009,196,121 49962 :201 ,000 , 208 , 249 , 032 ,2 38 , 202 49536 1133,182,076,102 , 19 3,201, 24 7 49968 :1 95 , 165 , 122 , 170 ,1 60 .000 , 092 
49542 :136,240,221,201,143,208,003 49974 : 145 , 167,200 , 165,123 , 145 , 231 
49548 : 006,032 ,067 ,194 , 076.116,119 49980 : 167 , 133,168 . 134 , 167 ,032,093 
49554 1193,201,130,208 , 031,03 2 ,173 49986 :000 ,1 96 ,076,034 ,1 95 ,096 , 151 
49560 :009,196 , 032,115,000,240,232 49992 :032, 23 1,195,0 32 ,2 21 ,196 , 2 11 
49566 :017,201,002, 240 ,01 3 , 201 , 0 64 49998 :1 69 , 000 ,1 68 , 145 ,1 22 , 145 , 059 
49572 :044,208,243,169,058 , 032,150 5OO04 :167,032 , 23 1,1 95 ,1 45,167,253 
49578 :009,196,169,130,208,231,089 5001O : 032 , 231,195 , 165,167,133,245 
49584 : 032 , 000,196 , 076,102 , 193,007 50016 :045 , 133,047 , 133,049,165. 156 
49590 : 201 , 034,208,006,032 , 215,110 50022 :168,133 , 046,133,048,133,251 
49596 :194,076,116,193,201,131,075 50028 : 050,032,031,195 , 096,169.169 
49602 :208,006 ,032 , 12 5,194,076 ,067 50034 :073,160,197,032,235 ,1 96 , 239 
49608 : 116,193 ,032 ,023,196,144,136 5004O : 056 ,1 65,180,229,043 ,1 70,195 
49614 :032,032,009 , 196,032,115,110 50046 :165 ,181,229 , 044 , 032 , 090,099 
49620 :000,144,005 ,03 2 ,023 ,196 , 100 50052 1196 ,032 ,183 , 195 ,1 69 ,1 07 , 246 
49626 1144,013,03 2,009 ,1 96 , 032,132 50058 1160,197 , 032 , 235 , 196 ,056 , 246 
49632 1115 ,000,1 44 ,2 51,032,023,021 50064 :165,045 , 229 , 043,170,165 , 193 
49638 : 196 ,176 , 246 ,032,000,196,052 50070 :046,229,044,032,090,196,019 
49644 :076,102,193,201, 139 , 208, 13 1 50076 : 032 ,1 83 ,1 95,169,134, 160,005 
49650 1002,133,164,032,009,196,010 50082 : 197,032,235,196,056,165 ,019 
49656 :076,102,193,133,182,201,111 

50088 :180,229,045,170 , 16 5 ,181,114 
49662 1002,208,028 , 160,000 , 177,061 50094 :229 , 046,032,090 , 196 , 032 , 031 
49668 1167 ,201,034 ,208 ,003 , 032 , 137 50100 : 183 , 195 , 096,169,161 . 160,120 
49674 :245,195,169,000,133,170,154 501O6 :197,032 , 235 ,1 96 , 096,165,083 
49680 :032 , 009 , 196 , 032 , 203,195,171 5011 2 :043 ,1 33 ,167,16 5 , 044, 133,109 
49686 1176,004 , 032,004 , 195 , 024 , 201 50118 : 168,032 , 221 ,1 96 ,096 ,160 ,047 
49692 :096,165,164 , 208 ,224,160,021 50124 : 002 ,1 77,122,240,020,200,197 
49698 1004,200,177,122,201 , 000,226 50130 :177 ,1 22 , 133 , 251 , 200 , 177 , 246 
49704 : 240,004, 201 ,002,208 ,245 , 172 513136 :122,133 , 252 ,162 ,004 ,032,153 
4971O :136,136,136,136 , 1 96 ,249 , 011 50142 1238,195 , 202 , 208 , 250,024,059 
49716 :176 , 203 , 0 32 , 203 , 195 , 176,013 50148 :096,056 ,096 , 230 , 167 .208 , 057 
49722 ,198,1 69 ,058,133,182 , 032,062 50154 :002,230,168,096,230,122,058 
49728 1009,196 , 096,032 , 115 , 000,000 50 16O :208,002,230,123,096,16 5 ,040 
49734 1201,000,240,004,201 , 002, 206 50166 : 167 , 208 , 002 , 198 , 168 , 198 , 163 
4974O :208 , 245,170 , 165,182,201 , 223 50172 :167,2 30 , 24 9 , 09 6 ,165 ,122 , 001 
49746 1058,208 ,007,032,245 , 195,059 50178 :208,002,198 ,123,198 ,1 22 , 085 
49752 :138,076,251,193,201,002,181 50184 :096,032,231,1 95 ,160,000,210 
49758 1240 , 013 , 160 , 004,032,245 , 020 50190 : 145 ,167 ,1 96 , 249 , 240,002 ,245 
49764 1195 , 136,208 , 250,134,182,181 50196 :198 , 249,096 ,201 , 065,144 , 205 
49770 1076 , 019 , 194 , 224,002 , 208 , 061 50202 : 005,233,091,0 56 , 233 ,165 ,041 
49776 1008 , 169,143,032,009,196,157 50208 : 096,024,096,162,000.134 , 032 
49782 10 76 ,088,194 , 032,203,195 ,1 38 502 14 : 020,134,021 , 176 , 046,233,156 
49788 :096 , 197 , 170 ,208,005 ,03 2 , 064 50220 :047,133,097,165,021 , 133,128 
49794 :245,195,169 , 044,032,009,056 50226 :098 ,165, 020 ,010 , 038 ,098 , 223 
4980B :196,032,115 , 000,160 ,B00,127 50232 IB1B,038,098,101,020,1 33 , 200 
49806 1177 , 122,201.034,208,005,121 50 238 :02B,165,098 , 101,021,133,088 
49812 1032 , 224,194,144,24B , 201 , 159 50244 :B21 ,0B6 , B20 , 038,021,165,083 
49818 IB00 , 240,029 ,201, 002 , 24B,098 5025B : 020 , 101,097 , 133,020,144,077 
49824 :041,201,058,240,013,201,146 50256 :002 , 230,021 , B32 . 115,BB0,224 
4983B : B44,240, 221,032,009 ,196 , 14B 50262 :076 ,B41,1 96 ,096,134,097,214 
49836 :032 , 238 ,195 , 076,140,194,023 50268 : 13 3, 098 , 162 , 0B3 ,1 69,000,145 
49842 :032,208 , 194 , 032,000,196,072 50274 :149,099 , 202 , 016,251,160,207 
49848 :024 , 096,160,005 , 177 , 122,0B0 50280 : 015,006,097,038 ,098 , 120,222 
49854 1201 ,1 31,208 , B08 , 133,170,017 50286 :248 , 165,099 , 101 , 099,133,187 
4986O 1169,000,1 33 , 171,240,003,144 50292 1099,165 ,1 00 , 101, 1B0,1 33,046 
49866 1032,208 ,1 94 ,076,251,193 , 132 50298 1100 , 165,101,101,IBl,133,B55 
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50304 :101,216,088,136,016,227,144

50310 :162,002,181,099,072,074,212

50316 :074,074,074,032,163,196,241

503 22 :104,041,015,032,163,196,185

503 28 :202,016,237,165,102,208,058

503 34 :003,032,167,196,096,197,081

50340 :102,240,251,009,048,133,179

50346 :102,076,210,255,165,043,253
50352 :166,044,160,001,133,095,007

50358 =134,096,177,095,240,031,187

50364 : 200,200,165,021,209,095,054

50370 :144,024,240,003,136,208,181

5037 6 =009,165,020,136,209,095,066

50382 :144,012,240,010,136,177,157

50388 :095,170,136,177,095,176,037

50394 :215,024,096,024,165,043,017

50400 :105, 255,133,12 2,165,044,024

50406 :105,255,133,123,096,133,051

50412 :097,132,098,160,000,177,132

50418 :097,240,012,032,210,2 55,064

50424 :230,097,208,243,230,098,074

50430 :076,239,196,096,160,002,2 55

50436 :185,052,003,153,L24,000,009

50442 :136,016,247,096,032,071,096

50448 ,'079,084,079,03 2,000,03 2,066

50454 :071,079,083,085,066,032,182

50460 :000,032,084,072,069,078,107

50466 :032,000,032,082,085,078,087

50472 :032,000,032,076,073,083,080

50478 :084,032,000,032,076,073,0B7

50484 !078,069,032,035,000,032,042

50490 :068,079,069,083,078,039,218

50496 :084,032,069,088,073,083,237

50502 :084,013,000,147,017,017,092

50508 :017,017,017,017,017,032,193

50514 :032,032,032,079,076,068,145

50520 :032,080,082,079,071,082,002

50526 :065,077,032,076,069,078,235

5053 2 :071,084,072,058,032,032,193

50538 :000,013,032,032,032,032,247

50544 :078,069,087,03 2,080,082,028

50550 :079,071,082,065,077,032,012

505 56 :076,069,078,071,084,072,062
50562 :058,032,032,000,013,032,041

50568 :032,032,032,080,082,079,217

50574 :071,082,065,077,032,082,039
50580 :069,068,085,067,069,068,062

50586 :032,066,089,058,032,032,207

50592 =000,032,066,089,084,069,244

50598 :083,013,000,147,152,017,066
50604 :017,017,017,032,032,032,063

50610 f032,083,069,076,069,067,062

50616 :084,032,068,069,083,073,081
50622 :082,069,068,032,077,065,071

50628 :088,073,077,085,077,032,116
50634 :078,085,077,066,069,082,147
50640 :032,079,070,013,032,032,210
50646 :032,032,066,089,084,069,074
506 52 =083,032,080,069,082,032,086

506 58 :076,073,078,069,058,013,081
50664 :017,017,017,032,032,032,123
50670 :032,032,032,032,032,018,160
506 76 :070,049,146,032,061,032,L22

50682 :050,053,053,013,017,032,212
506BB :032,032,032,032,032,032,192

50694 :032,013,070,051,146,032,099
50700 :061,032,056,048,013,017,239

50706 :032,032,032,032,032,032,210

50712 :032,032,018,070,053,146,119
50718 :032,061,032,079,082,073,133

507 24 :071,073,078,065,076,032,175
50730 :076,073,078,069,032,076,190
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50736

50742

50748

507 54

50760

50766

50772

50778

50784

50790

:069,078,071

:000,013,017

:078,067,072

: 046,046,046

:032,032,032

:045,045,045

:079,071,082

:078,079,084

=085,078,067

!032,045,045

,084,072,013,179

,067,082,085,062

,073,078,071,243

,000,013,017,234

,032,032,032,008

,032,080,082,151

,065,077,032,234

,032,067,082,000

,072,069,068,023

,045,000,013,026

Program 2: Crunch—VIC Version

(See instructions in article before typing in.)

10 L=PEEK(644)*256+PEEK(643)-880:POKE644,

INT{L/256):POKE643,L-PEEK(644)*256

:rem 221

11 FORI=56TO52STEP-2:POKEI,PEEK{644):POKE

I-1,PEEK(643)jNEXT :rem 153

12 PRINT"{CLR}[6 DOWN} LOADING MACHINE LA

NG.":PRINT"{DOWN}(2 SPACES)(ABOUT 1 1/
2 MIN.)" :rem 45

13 P=L:FORI=1TO26:READS$:X=LEN(SS):FORJ=0

TOX-2STEP2:C$=LEFTS{RIGHTS(S$,X-J),2)
iretti 68

14 E=ASC(LEFTS(C?,1)):F=ASC(RIGHTS(C$,1))

:rem 15

15 V=-(E>64)*{E-55)*16-(E<65)*(E-48)*16-(

F>64)*(F-55)-(F<65)*(F-48) srem 41
16 POKEP,V:P=P+1:NEXT:NEXT :rem 205

17 P=P-1:IFP<LTHEN22 :rem 215

IS IFPEEK{P)<124ORPEEK(P)>127THEN17

:rem 103

19 IFP=L+3502THEN17 :rem 94

20 V=PEEK(P)*256+PEEK(P-1)+L-31888:POKEP,

INT(V/256) :rem 196

21 POKEP-1,V-PEEK(P)*256:P=P-1:GOTO17

:rem 204

22 POKE250,255 :rem 242

23 PRINT"{CLR) (7 DOWN) TYPE { RVS !SYS" ;L; "

{OFF)TO USE":NEW :rem 223

24 DATA20A4E3A90085A385A920D17CA5A3F021A5
2B855FA52C8560A20020767DA001B15FAACS

:rem 239

25 DATAB15F8560865F88B15FD0EA6C02C020847D
A5FA85A920D17C20847D6C02C020BEC620D7

:rem 27

26 DATA7F20D77FA000B17AD0016020D77FBI7A85
FB20D77FB17A85FC207300C900F0DEC902F0

:rem 32

27 DATADAC922D00F207300C900F0CFC902F0CBC9
22D0F1C989F010C98DF00CC9SAF008C99BF0

;rem 98

28 DATA04C9A7D0CE207 300900620E97F4CEF7C20
6BC9A514A41585FD84FE2013C6900EA202 20

:rem 250

29 DATA767D207900C92CF0D9D0DCE6A3A90D20D2
FFA5FCA6FB20CDDDA92020D2FFA93C20D2FF

:rem 194

30 DATAA5FEA6FD20CDDDA93E20D2FFA90D20D2FF
4C417DA55FD002C660C6 5FBAA000915F6020

:rem 128

31 DATAA87FA90085A485AA85ABA8B17A85B620DE
7F20B47P203B7F207 300C902F004C900D008

:rem 5

32 DATA203 27E90F04C7F7FC93AD00820F27F85B6
4C9D7DC988F0DDC98FD006207A7E4CAB7DC9

:rem 142

33 DATA82D01F20F27F207300F011C902F00DC92C
D0F3A9 3A20F27FA982D0E720E97F4C9D7DC9

:rem 55

34 DATA22D006200E7F4CAB7DC983D00620B47E4C

50304 
503113 
50316 
50322 
50328 
50334 
50340 
50346 
50352 
50358 
50364 
50370 
50376 
50382 
50388 
50394 
50400 
50406 
50412 
50 4 18 
5 0424 
50430 
50436 
50442 
50448 
50454 
50460 
50466 
50472 
50478 
50484 
50490 
50496 
50502 
50508 
50514 
50520 
50526 
50532 
50538 
50544 
50550 
50556 
50562 
50568 
513574 
50580 
50586 
50592 
50598 
50604 
50610 
50616 
50622 
50629 
50634 
50640 
50646 
50652 
50658 
50664 
50670 
50676 
50692 
50689 
50694 
50700 
5 0 706 
50712 
50718 
50724 
50730 

:101,216,098,136 , 016,227 , 144 
:162 , 002,191,099,072 , 074,212 
:074,074,074 , 032,163,196,241 
:104,04 1,015,032,163 , 196 , 185 
-202 016 237 , 165,102 , 208,058 
;003:032:167,196,096 , 197,081 
- 102 240 251,009,048 , 133,179 
: 102'076'210,255,165,043,253 
~166:044:160,001,133 , 095,007 
-134 096 177,095,240,031,187 
:200 ' 200 ' 165,021,209,095 , 054 
;144:024 : 240,003 , 136,208,191 
:009,165,020 , 136,209,095 , 066 
:144 , 012,240,010,136 , 177 , 157 
:095 , 170,136,177,095,176,037 
:215,024,096,024 , 165,043.017 
:105,255 , 133,122,165,044,024 
:105,255 , 133 , 123,096 , 133 , 051 
:097,132,098,160 , 000 , 177,132 
: 097 , 240,012 , 032 , 210,255 , 064 
: 230,097,209,243,230 , 098,074 
:076,239,196,096,160,002 , 255 
: 185 , 052 , 003,153,124,000 , 009 
:136 , 016 , 247 , 096,032 , 071,096 
; 079,084,079,032,000,032 , 066 
: 071 , 079,083,085,066 , 032 , 182 
:000,032,084,072 , 069,078,107 
:032,000,032,082 , 095 , 078 , 087 
: 032 , 000,032,076 , 073,083,080 
:094 , 032,000 , 032,076,073,087 
:078 , 069,032 , 035,000 , 032,042 
:068,079,069,083,078,039,218 
:094 , 032 , 069,098 , 073,083,237 
: 084 , 013,000,147,017,017 , 092 
:017,017,017,017,017 , 032 , 193 
: 032 , 032,032 , 079,076 , 068 , 145 
:032,080,082 , 079,071 , 082 , 002 
:065 , 077,032 , 076,069 , 018,235 
: 071,084,072 , 058,032 , 032 , 193 
:000 , 013,032,032,032 , 032,247 
: 078,069 , 087 , 032 , 080.082 , 0~e 

;079,071,082,065 , 071,032 , 012 
;1316 , 069,078 , 071 , 084,072 , 062 
: 058 , 032 , 032,000,013 , 032 , 041 
:032 , 032,032,080,082,079 , 217 
:071 , 082,065,077 , 032 , 082 , 039 
: 069 , 068,085,067,069,068 , 062 
: 032 , 066,089,058,032 , 032,207 
;000 , 032,066,089 , 084,069.244 
:083 , 013,000,147 , 152 , 017 , 066 
;017,017,017,032 , 032,032 , 063 
;032,083,069,076,069,067,062 
: 094,032 , 068,069 , 083,073,081 
: 082,069,068,032 , 077,065,071 
:088,073,07 7 ,085 ,077,032,116 
: 018,085,077 , 066,069,082,147 
;032,079,070,013,032 , 1332,210 
:032 , 032 , 066 , 089,084,069 , 074 
:083 , 032,080 , 069,082 , 032 , 086 
;076,1373 , 078,069 , 058,013,081 
:017,017,017,032,032 , 032,123 
: 032,032 , 032,032,032,018,160 
:070,049,146,032,061,032,122 
: 050,053 , 053,013,017,032 , 212 
:032,032,032 , 032 , 032,032,192 
;032 , 018 , 070,051 , 146,032 , 099 
:061,032,056,048 , 013 , 017 , 239 
: 032,032,032,032 , 032 , 032 , 210 
:032,032 , 018,070,053 , 146 , 119 
;032,061,032 , 079 , 082,073 , 133 
;071 , 073 , 078,065,076,032,175 
1016 , 073 , 079 , 069,032 , 076,190 
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50736 
50742 
50748 
50754 
50760 
50766 
50772 
50778 
50784 
50790 

: 069,078 , 071 , 084 , 072,0 1 3 , 179 
-0 0 0 0 13 , 017,067 ,082 , 085,062 
:078'067 072 , 073,078 , 071,243 
; 046 : 1346 : 046 , 000,013 , 017,234 
-032 032 032 , 032 , 032,032 , 008 
;045:045:045 , 032,080 , 082, 151 
:079,071 , 082,065 , 077,032,234 
· 078 079 084 , 032 , 067 , 082 , 0 0 13 
~085 : 078:067 , 072 , 069 , 068 , 023 
:032 , 045,045 , 0 45 , 000 , 0 1 3 , 026 

Program 2: Crunch-VlC.Verslon 
(See jllstructiollS ill article before typl1lg Ill. ) 
10 L_PEEK(644)·256+PEEK(643) - 880:POKE644 , 

INT(L/256):POKE643 , L- PEEK(644)·256 
:rem 221 

1 1 FORI s 56T052STEP- 2 : POKEI , PEEK ( 644) : POKE 
I-I , PEEK( 643) :NEXT : r e m 153 

12 PRINT" {CLR} {6 OOWN} LOADING MACHINE LA 
NG.":PRINT " {OOWN) {2 SPACES)(ABOUT 1 1/ 
2 MIN . )" : rem 45 

13 P_L:FORI _ IT026 : REAOS$:X=LEN{S$) : FORJ=e 
TOX - 2STEP2 : C$mLEFT$(RIGHT$(S$,X- J) , 2) 

: rem 68 
14 E=ASC(LEFT$(C$ , I»:F=ASC(RIGHT$(C$,1» 

: rem 15 
15 Va- (E)64)·(E- 55)·16-(E<65)·(E- 48)·16- ( 

F)64)·(F-55)-(F<65)·(f'-48) :rem 41 
16 POKEP , V:P-P+l:NEXT:NEXT : cem 205 
17 P" P-l : IFP<LTHEN22 : rem 215 
18 IFPEEK(P)<1240RPEEK(P»127THEN17 

:rem 103 
19 I FP"'L+35e2THENI7 : cem 94 
2e V=PEEK(P)·256+PEEK{P- l)+L- 31888 : POKEP, 

INT(V/ 256) :rem 196 
21 POKEP-l,V- PEEK(P).256 : P=P-l:GOT017 

: rem 204 
22 POKE250,255 :rem 242 
23 PRINT"{CLR){7 OOHN) TYPE IRVS1SYS";L;" 

fOFF)TO USE" :NEW : rem 223 
24 OATA20A4E3Agee8SA385A920017CASA3Fe21A5 

2B855FA52C856BA2002e7670A0elB15FAAC8 
:rem 239 

25 DATABlSF856e865F88B15FD0EA6C02C020847D 
A5FA85A920D17C2084706C02Ce2~8EC620D7 

: rem 27 
26 OATA7F20D77FA00eB17AD0016020D77FB17A85 

FB20D77FB17A85FC207300C900F0DEC902F0 
: rem 32 

27 OATAOAC922000F2e7300C900F0CFC902F0CBC9 
22D0FIC989F010C98DF00CC98AF008C99BF0 

:rem 98 
28 OATA04C9A7D0CE207300900620E97F4 CEF7C20 

6BC9A514A41 585F084FE 2013C69 00EA20220 
: rem 250 

29 OATA76702e7900C92CF0D9D00CE6A3A90020D2 
FFA5FCA6FB20CODOA9202002FFA93C20D2FF 

: rem 194 
30 OATAASF£A6FD20COOOA93E2e02FFA9002e02FF 

4C417DA55FDe02C660C65F8AAe0e915F6e20 
:rem 128 

31 DATAA87FA90085A485 AA85ABA8B17A85B620DE 
7F20B47F203B7F207300C902F004C900D008 

:rem 5 
32 DATA20327E90F04C7F7FC93AD00820F27F85B6 

4C9D7DC988FeODC98FD006207A7E4CAB7DC9 
: rem 142 

33 DATA82D01F20F27F207300F011C902F00DC92C 
D0F3A93A20F27FA98200E720E97F4C9D70C9 

: rem 55 
34 DATA220006200E7F4CAB7DC983D00620B47E4C 



AB7D2013D1902020F27F20730090052013DI

:rem 164

35 DATA900D20F27F20730090FB2013D1B0F620E9
7F4C9D7DC98BD00285A420F27F4C9D7D85B6

:rem 3 3

36 DATAC902D01CA000B1A7C922D00320DE7FA900
85AA20F27F20B47FB004203B7F1860A5A4D0

:rem 241

37 DATAE0A"004C8B17AC900F004C902D0F5888888
88C4F9B0CB20B47FB0C6A93A85B620F27F60

:rem 52

38 DATA207300C900F004C902D0F5AAA5B6C93AD0
0720DE7F8A4C327EC902F00DA00420DE7FB8

:rem 29

39 DATAD0FA86B64C4A7EE002D008A98F20F27F4C

8F7E20B47F60C5AAD00520DE7FA92C20F27F

irem 126

40 DATA207300A000B17AC922D005 20177F90F0C9

00F01DC902F029C93AF00DC92CF0DD20F27F

:rem 235

41 DATA20D77F4CC37E20077F20E97F1860A005B1

7AC983D00885AAA90085ABF00320077F4C32

:rem 236

42 DATA7EA00084AA84AB6020177FB001604C327E

20F27F20D77FA000B17AC900F00DC902F009

:rem 216

43 DATAC922D0EA20F27F1860AAA92220F27F8A38

60A90085A4A5A985F9A9FF20F27F20F27FA5

:rem 68

44 DATAFB20F27FA5FC20F27F6020A87F20B47FB0

20207300C900D0F920D7 7FA57AAAA00091A7

:rem 22

45 DATAC8A57B91A785A886A7 20E97F4C597F6020

D07F208EC6A900A8917A91A720D07F91A720

:rem 25

46 DATAD07FA5A7852D852F8531A5A8852E853085

3220567F60A52B85A7A52C85A8208EC660A0

:rem 240

47 DATA02B17AF014C8B17A85FBCBB17A85FCA204

20D77FCAD0FA18603860E6A7D002E6A860E6

:rem 82

48 DATA7AD002E67B60A5A7D002C6A8C6A7E6F960

A57AD002C67BC67A6020D07FA00091A7C4F9

:rem 62

49 DATAF002C6F960 :rem 189

Mixing Text And

Hi-Res

(Article on page 52.)

Texi Print

2500 GOSUB2680 :rem 23

2510 FORI=869TO922iREADDiPOKEI,DiNEXTsREM

DATA FOR ML BIT MAP CLEAR :rem 45

2520 FORI=923TO956iREADDiPOKEI,DiNEXT:REM

DATA FOR ML COLOR PILL irem 174

2530 BM=8192iPOKE53272,PEEK(53272)OR8tREM

PUT BIT MAP AT 8192 irem 145

2540 SYS869:REM CLEAR BIT MAP :rem 179

2550 PIXCOL=2:SCRCOL=1SPOKE251,PIXCOL*16+

SCRCOL :rem 246

2560 SYS923:REM SET COLOR MATRIX :rem 200

2570 POKE53265,PEEK(53265)OR32:REM ENTER

(SPACB)BIT MAP MODE irem 45

2580 REM HI-RES PLOT i rem 154

2590

2600

2610

2620

2630

2640

2650

2660

2670

2680

2690

2700

2710

2720

2730

2740

2750

2760

2770

2780

2790

2800

2810

2820

2830

2S40

2850

2860

2870

2880

2890

2900

2910

2920

2930

2940

2950

2960

2970

2980

2990

3000

3010

3020

3030

3040

3050

3060

3070

30B0

FORY=60TO132iX=40

GOSUB2920

NEXTY

FORX=110TO210iY=28

GOSUB2920

NEXTX

FORX^96TO182jY=X

GOSUB2920

NEXTX:GOTO2740

:rem 31

:rem 21

:rem 97

srem 72

!rem 24

:rem 99

frem 30

irem 27

irem 166

FORI=828TO868sREADDiPOKEI,D:NEXTsREM

DATA FOR ML CHARACTER ROM COPY

;rem 203

POKE56334,PEEK(56334)AND254:REM TURN

OFF INTERRUPTS irem 124

POKEI,PEEK(1)AND251iREM SWITCH IN CH

ARACTER ROM :rem 105

SYS828iREM COPY 128 CHARACTERS TO RA

M STARTING AT 50176 :rem 198

POKEl,PEEK(l)OR4iREM SWITCH OUT CHAR

ACTER ROM irem 54

POKE56334,PEEK(56334)OR1iRETURNiREM

[SPACE}ENABLE INTERRUPTS irem 120

REM PRINT TEXT srem 131

TX=24iTY=68iTCOL=5 tD=320:TEXT$="VERT

ICAL" t rem 91

GOSUB2960 irem 32

TX=120!TY=16iTCOL=0iD=8tTEXT$="HORIZ

ONTAL" trem 209

GOSUB2960 :rem 34

TX=120iTY=104iTCOL=4:D=328tTEXT$="DI

AGONAL" irem 159

GOSUB2960 srem 27

TX=160iTY=64iTCOL=2iD=8iTEXT$="CHARA

CTERS, TOOi" trem 3

GOSUB2960 :rem 29

TX=160iTY=80:TCOL=6 tD=8iTEXT$ = "g*l

GOSUB2960 irem 31

TY=104:TCOL"2iTEXT$="Q Z X A S_ V U W

" t rem "230
GOSUB2960 trem 33

GETA$!lFA$=""THEN2870iREM PRESS ANY

[SPACE}KEY TO RETURN TO BASIC

:rem 201

POKB53265,PEEK(53265)AND223:REM EXIT

FROM BIT MAP MODE irem 133

POKE53272.21:REM RESTORE NORMAL VIDE

O irem 22

PRINTCHR?(147) :rem 70

END irem 163

REM HI-RES PLOT SUBROUTINE irem 168

R0W=INT(Y/8):CHAR=INT(X/8):LINE=YAND
7tBIT=7-(XAND7) :rem 254

BYTE=BM+ROW*320+CHAR*8+LINEiPOKEBYTE

,PEEK(BYTE)OR21 BIT

RETURN

REM TEXT PRINT SUBROUTINE

BM=8192tSCRCOL = 1

:rem 50

irem 176

irem 151

irem 224

ROW=INT(TY/8):CHAR=INT(TX/8) ;rem 60

BYTE=BM+ROH*320+CHAR*8 :rem 97

FORI=1TOLEN(TEXTS) Jrem 157

POKE1024+(BYTE-BM)/8,TCOL*16+SCRCOL

:rem 109

SV=ASC(MID$(TEXT5,I,1J):REM GET ASCI

I irem 196

IFSV<64THEN3060 :rem 156

IFSV<192THENSV=SV-64iGOTO3060

irem 104

irem 31

:rem 195

:rem 66

SV=SV-128

CA=50176+SV*8

FORJ=0TO7

POKEBYTE+J,PEEK(CA+J) irem 62

COMPUTE! s Gazeiro Augusl 19B5 75

AB7D2013D1902020F27F2073D090052013D1 
: rem 164 

35 DATA900D20F27F20730090FB2013D1B0F620E9 
7F4C9D7OC98BD00285A420F27F4C9D7 DB5B6 

:rem 33 
3. DATAC902D01CA000BIA7C922D00320DE7FA900 

85AA20F27F20B47FB004203B7F1B60A5A4D0 
: rem 241 

37 DATAE0~004C8B17AC900F004C902D0F5888888 
88C4F9B0CB20B47FB0C6A93A85B620F27F60 

: rem 52 
38 DATA21117300C900F004C902D0F5AAA5B6C93AD0 

0720D[7F8A4C327EC902F00DA00420DE7FB8 
:rem 29 

3. DATAD0FAB6B64C4A7EE0020008A9 8F20F27F4C 
8F7E20B47F60C5AAD00520DE7FA92C20F27 F 

: rem 126 
4. DATA207300A000B17AC922D00520177F90F0C9 

00F01DC902F029C93AF00 DC92CF0DD20F27F 
: rem 235 

41 DATA20D77F4CC37E20077F20E97FIB60A005Bl 
7AC9B3000885AAA90085ABF00320077F4 C32 

: rem 236 
42 DATA7EA00084AA84AB6020177FD001604C327E 

20F27F213D77FA000B17 AC900F00DC902 r009 
: rem 216 

43 DATAC922D0EA20F27F1860AAA92220F27r8A3B 
60A90085A4A5A985F9A9FF20F27F20F27FA5 

: rem 68 
44 DATAFB20F27FA5FC20F27F6020A87r20B47FB0 

20207300C900D0r920D77FA57AAAA00091A7 
:rem 22 

45 DATAC8A57B91A785A886A720E97F4C597F6020 
D07F208EC6A900A8917A91A720D07F91A720 

: rem 25 
4. DATAD07FA5A7B52D852F8531ASA8852E8S3085 

3220567F60A52B85A7A52C85A8208EC660A0 
: rem 240 

47 DATA02B17AF014CBB17A85FBC8B17A85FCA204 
20D77FCAD0rA18603860E6A70002E6A860E6 

: rem 82 
48 DATA7AD002E67B60A5A7D002C6A8C6A7E6F960 

A57AD002C67BC67A6020D07FA00091A7C4F9 
:rem 62 

49 DATAF002C6F960 : rem 189 

Mixing Text And 
Hi-Res Graphics 
(Article 0 11 page 52 .) 

Text Print 
2500 oo5UB2680 : r em 23 
2510 FORI_869T0922IREADDIPOKEI,D:NEXT:REM 

DATA FOR ML BI T MAP CLEAR : rem 4 5 
2520 PORI_923T0956IREADDIPOKEI , DINEXTtREM 

DATA FOR ML COLOR FILL Irem 174 
2530 BM_8192 IPOKE53272,PEEK(53272)OR8:REM 

PUT BIT MAP AT 8192 :rem 145 
2540 SYS869:REM CLEAR BIT MAP :rem 179 
2550 PIXCOLm2:SCRCOLm1IPOKE251 , PIXCOL·16+ 

SCRCOL : rem 246 
2560 SYS9231REM SET COLOR MATRIX Irem 200 
2570 POKE53265,PEEK(53265)OR32 : REH ENTER 

( SPACE)BIT MAP MODE Irem 45 
25B0 REM HI-RES PLOT : rem 154 

2590 
2600 
2610 
2620 
2630 
2640 
2650 
2660 
267111 
268111 

2690 

2700 

2710 

2720 

2730 

2740 
2750 

2760 
2770 

2780 
2790 

2800 
2810 

2820 
2830 

2840 
2850 

2860 
2870 

2880 

2890 

2900 
2910 
2920 
2930 

2940 

2950 
2960 
2970 
2980 
2990 
3000 
3010 

3020 

3030 
3040 

3050 
3060 
3070 
3080 

FORY .. 60TOI32:X,.40 :rem 31 
GOSUB2920 : rem 21 
NEXTY : rem 97 
FORX-110T0210 I Y~28 :rem 72 
GOSUB2920 : rem 24 
NEXTX : rem 99 
FORX-96T0182IY-X :rem 30 
GOSUB2920 : rem 27 
NEXTX IGOT02740 : rem 166 
FORI-828TOB68:READD:POKEI,D:NEXT:REM 

DATA FOR ML CHARACTER ROM COPY 
:rem 203 

POKE56334,PEEK(56334)AND254:REM TURN 
OFF INTERRUPTS : rem 124 

POKE1 , PEEK(1)AND251IREM SWITCH IN CH 
ARACTER ROM : rem 105 
SYS828: REM COPY 128 CHARACTERS TO RA 
M STARTING AT 50176 :rem 198 
POKEl,PEEK(1)OR4:REM SWITCH OUT CHAR 
AC'I'ER ROM I rem 54 
POKE56334,PEEK(56334)OR1:RETURN I REM 
{SPACE}ENABLE INTERRUPTS : rem 120 
REM PRINT TEXT : rem 131 
TX_24:TY=68:TCOL_5:D_ 320tTEXT$_"VERT 
lCAL- : rem 91 
GOSUB2960 :rem 32 
TX_120tTY=16:TCOL-0:D=8 : TEXT$~"HORIZ 
ONTAL" : rem 209 
GOSUB2960 : rem 34 
TX_120:TY~104ITCOL_4:D_328:TEXT$_ "DI 

AGONAL" : rem 159 
GOSUB2960 : rem 27 
TX-160ITY=64ITCOL-2I D-8:TEXT$=·CHARA 
CTERS , TOO:" :rem 3 
GOSUB2960 : rem 29 
TX_ 160 ITY=80:TCOL~6ID_8ITEXT$="g·} 
gLJ ~U~ ~Y~ ~D3 ~AJ ~O~ gE~" : rem 139 
GOSUB2960 : rem 31 
TY_ 104 : TCOL_2ITEXT$_"Q Z X A 5 V U W • - - - -:rem "3D' 
GOSUB2960 : rem 33 
GETA$:IFA$~"·THEN2870:REM PRESS ANY 
{SPACE)KEY TO RETURN TO BASIC 

: rem 201 
POKE53265,PEEK(53265)AND223:REM EXIT 

FROM BIT MAP MODE :rem 133 
POKE5327 2 , 21:REM RESTORE NORMAL VIDE 
o I rem 22 
PRINTCHR$(l47) :rem 70 
END :rem 163 
REM HI-RES PLOT SUBROUTINE :rem 168 
ROWmINT(Y/8):CHAR_ INT(X/8):LINE2YAND 
7IBIT-7- (XAND7) :rem 254 
BYTE_ BM+ROW·320+CHAR·8+LINE:POKEBYTE 
, PEEK(BYTE)OR2tBIT :rem 50 
RETURN : rem 176 
REM TEXT PRINT SUBROUTINE :rem 151 
BM-8192:SCRCOL - 1 :rem 224 
ROW=INT(TY/8):CHARmINT(TX/8) : rem 60 
BYTE=BM+ROW.320+CHAR·S :rem 97 
FORI _ 1TOLEN(TEXT$) : r em 157 
POKE1024+(BYTE-BM) / 8,TCOL·16+SCRCOL 

:rem 109 
SV_ASC(MID$(TEXT$ , I , l)IREM GET ASCI 
I :rem196 
IPSV<64THEN3060 : rem 156 
IFSV<192THENSV=SV- 64:GOT03060 

SV-SV- 128 
CA- S0176+SV· 8 
FORJ-0T07 
POKEBYTE+J , PEEK(CA+J) 

:rem 104 
: rem 31 

:rem 195 
Irem 66 
I r em 62 



3090

3100

3110

3120

3130

NEXTJ

BYTE=BYTE+-D

NEXTI

RETURN

:rem 85

:rem 216

;rem 77

srem 166

DATA234,72,138,72,152,72,160,0,185,0

,208,153,0,196,185,0,209,153,0,197,1

85 srem 98

3140 DATA0,210,153,0,198,185,0,211,153,0,

199,200,208,229,104,168,104,170,104,

96 srem 80

3150 DATA234,72,138,72,152,72,162,32,169,

0,133,251,138,133,252,160,0,169,0

irei 99

3160 DATA145,251,200,208,251,232,224,63, 2

08,239,169,0,133,251,169,63,133,252

trem 206

3170 DATA160.0,169,0,145,251,200,192,64,2

08,249,104,168,104,170,104,96

:rem 164

3180 DATA234,72,138,72,152,72,160,0,173,2

51,0,153,0,4,153,250,4,153,244,5,153

trem 234

3190 DATA238,6,200,192,250,208,239,104,16
8,104,170,104,96 trem 44

Hi-Res Toolbox
(Article on page 64.)

10 GOSUB 600 :rem 119

20 PRINT"(CLR3(DOWNJrUN 100 FOR SINE CURV
E" :rem 248

30 PRINT "tDOWN)RUN 200 FOR JOYSTICK PLOT
TING" trem 148

40 END srem 59

100 GOSUB 1000iPOKE FLAG,0 :rem 177

110 SYS CLEAR:SYS COLR.l :rem 190

120 FOR X=0 TO 319 STEP.5 :rem 30

130 Y= INT(100+60*SIN(X/10)) :rem 213

140 SYS PLOT,X,Y :rem 220

150 NEXT :rem 213

160 POKE 198,0:WAIT 198,15:GOSUB 2000:END

:rem 244

200 GOSUB 1000 srem 211

205 SYS CLEARsSYS COLR,1 srem 195

210 YJ(l)=-l:YJ(2)=lsXJ(4)=-lsXJ(5)=-l:YJ

(5)=-l :XJ(6)=-1 sYJ{6)=>l:XJ{8)=l

:rem 187

215 XJ(9)=1:YJ(9)=-1:XJ{10)=1:YJ(10)=1

:rem 45

220 JV=15-(PEEK(56320)AND15) trem 4

230 X=X+XJ(JV) :rem 64

240 Y=Y+YJ(JV) .-POKE FLAG,0 : rem 35

245 TF(PEEK(56320)AND16)=0THEN POKE FLAG,

1 :rem 109

250 SYS PLOT,X,YtGOTO 220 trem 229

600 SA=49152:FOR A=SA TO SA+186:READ B:CK

=CK+B:POKE A,B:NEXT :rem 201

605 IF CK=19865 THEN RETURN srem 17

610 PRINT "{CLRJ[DOWN) ERROR IN DATA "tEN
D srem 88

620 DATA 169,0,133,2,169,32 :rem 44

630 DATA 133,3,162,32,160,0 trem 30

640 DATA 152,145,2,136,208,251 srem 192

650 DATA 230,3,202,208,246,96 trem 146

660 DATA 169,0,133,2,169,4 :rem 255

670 DATA 133,3,32,177,192,152 srem 149
680 DATA 162,4,160,0,145,2 :rem 244

690 DATA 136,208,251,230,3,202 :rem 189

700 DATA 208,246,96,32,177,192 :rem 210
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710 DATA 133,5,152,41,248,133 !rem 140

720 DATA 4,152,41,7,133,6 :rem 196

730 DATA 32,177,192,152,74,74 :rem 158

740 DATA 74,133,3,152,41,248 srem 97

750 DATA 133,2,169,0,133,251 trem 90

760 DATA 162,3,6,2,38,251 srem 202

770 DATA 202,208,249,165,3,24 :rem 150

780 DATA 101,251,133,3,152,41 :rem 134

790 DATA 7,24,101,2,133,2 srem 192

800 DATA 144,2,230,3,24,101 srem 25

810 DATA 4,133,2,165,3,105 :rem 241

820 DATA 32,133,3,165,3,101 srem 32

830 DATA 5,133,3,166,6,232 :rem 250

840 DATA 169,0,56,106,202,208 srem 146

850 DATA 252,166,252,240,27,160 srem 248

860 DATA 0,72,81,2,145,2 srem 148

870 DATA 169,0,133,162,165,162 :rem 202

880 DATA 201,2,208,250,104,73 :rem 139

890 DATA 255,49,2,145,2,24 trem 4

900 DATA 144,6,160,0,17,2 :rem 191

910 DATA 145,2,96,32,253,174 srem 102

920 DATA 32,158,173,32,170,177 srem 203

930 DATA 96 srem 37

1000 REM TURN ON HIRES GRAPHICS srem 87

1010 SA = 49152tPOKE53272,PEEK(53272)OR8:

REM PUT BIT MAP AT 8192 srem 191

1020 POKE 53265,PEEK(53265)OR32sHEH TURN

tSPACE)BIT MAP ON srem 101
1025 CLEAR = SAsCOLR = SA+24tPLOT = SA+51

:FLAG = 252 srem 209

1030 RETURN ,rem 164

2000 REM TURN OFF HIRES GRAPHICS srem 150

2010 POKE 53272,21jPOKE 53265,27sREH REST
ORE DEFAULT VALUES trem 158

2020 PRINT "{CLR]-sRETURN .rem 66

Zounds!
(Article on page 59.)

Program 1: The Last Xither

10 FORL=54272TO54295:POKEL,0sNEXTsPOKE542

96,15 ;rem 16

20 POKE54277,8:POKE54278,255sPOKE54276,23

sFl=10 :rem 138

30 FORZ=1TO24:F2=30:REM F2 = PITCH, Z = N

0. OF CYCLES srem 158

POKE54273,F140 :rem 59

50 FORY=1TO10:POKE54287,F2:REM Y CONTROLS

SPEED :rem 138

60 F2=F2*1.01:NEXTY:REM CONTROLS HARMONIC

CONTENT trem 77

70 F1=F1+8:NEXTZ:REM CONTROLS HARMONIC CO

NTENT trem 198

80 POKE54278,15sREM CHANGE SUSTAIN-RELEAS

E TO STOP SOUND srem 190

Program 2: starwalker
10 FORL=54272TO54295sPOKEL,0:NEXT:POKE542

96,15 ;rem 16

20 POKE5427 7,8:POKE54278,25 5:POKE54276,23
srem 59

30 FORZ=1TO2:REM NO. OF CYCLES srem 40

35 F1=10:FORY=1TO6iREM Y CONTROLS LENGTH

(SPACE)OF FIRST PART OF SOUND srem 93

40 F2=10:POKE54273,F1 srem 139

50 FORX=1TO4:POKE54287,F2 :rem 0

60 F2=F2*1.02:NEXTX:Fl=Fl*1.2:NEXTYsREM E
ND OF FIRST PART OF SOUND trem 168

3090 NEXTJ :rem 85 
3HI0 BYTE-BYTE+O : rem 216 
3110 NEXTI : r em 77 
3120 RETURN : rem 166 
3130 DATA234, 72,138,72 , 1 52 , 72,160, 0,1 85 , 0 

, 208 ,1 53,0 , 196 , 185,0 , 209,153,0 , 197, 1 
85 frem 98 

3140 DATA0,210 , 153 , 0 ,198,lB5 , 0,211,153 , 0, 
199 , 200,208 , 229,104,168 , 104,170,104, 
96 : rem 80 

3150DATA234, 72,138 , 72 , 152,7 2 , 162,32 , 169, 
0,133,251 ,1 38 , 133 , 252 ,160,0 , 169 ,0 

Irem 99 
3160 DATA145 , 251,200 ,208 , 251,232 , 224, 63 , 2 

08,239 , 169,0,133 ,251 ,169,63, 133 , 252 
:rem 206 

3170 DATA160 , 0,169,0,145 , 251,200,192,64,2 
08 , 249 , 104,168, 104 ,170 ,104,96 

:rem 164 
3180 DATA234 , 72,138 , 72 , 152, 72 , 160,0,173,2 

51 ,0 ,1 53 , 0,4 ,1 53 , 250,4,153,244 , 5 , 1$3 
I r em 234 

3190 DATA238,6 , 200 ,192 , 250,208,239,104,16 
8, 104,170,104 , 96 Irem 44 

Hi-Res Toolbox 
(Article 0 11 page 64.) 

10 GOSUB 600 
20 PRINT-(CLR}{DOWN}RUN 

E" 

: rem 119 
100 FOR SINE CURV 

: rem 248 
30 PRINT "( DOWN}RUN 

TING " 
40 END 

200 FOR JOYSTICK PLOT 
: rem 148 

: r em 59 
100 GOSUB 10001POKE FLAG,0 
110 SYS CLEARISYS COLR,l 
120 FOR X=0 TO 319 STEP . 5 
130 Ys INT(100+60·SIN(X/10)) 
140 SYS PLOT,X,Y 
150 NEXT 
160 POKE 198,0:WAIT 198,1 5 : GOSUB 

:rem 177 
;rem 190 

; rem 30 
: rem 213 
: rem 220 
; rem 213 
2000:END 
: rem 244 

200 GOSUB 1000 : rem 211 
205 SYS CLEAR:SYS COLR,l :rem 195 
210 YJ(1)=-1: YJ(2) - 1:XJ(4) - -1:XJ(5)a- 1:YJ 

( 5)"'- 1 :XJ (6)"-1 :YJ (6 ) - 1 :XJ (8)=1 
: rem 187 

215 XJ ( 9)=1 :YJ(9)s-1:XJ(10)-1:YJ(10 )=1 
:rem 45 

220 JV=15-(PEEK(56320)AND15) :rem 4 
230 X=X+XJ(JV) :rem 64 
240 Y=Y+YJ(JV) I POKE FLAG,0 :rem 35 
245 IF(PEEK(56320)AND16)-0THEN POKE FLAG, 

1 :rem 109 
250 SYS PLOT,X,Y:GOTO 220 :rem 229 
600 SA=49152:FOR AsSA TO SA+1 86 :READ D:CK 

aCK+B:POKE A, B:NEXT :rem 201 
605 IF CKs19865 THEN RETURN :rem 17 
610 PRINT "{CLR ){ DOWN } ERROR IN DATA h:EN 

o :rem 88 
620 DATA 169,0,133 , 2,169,32 : rem 44 
630 DATA 133,3,162,32 , 160 , 0 :rem 30 
640 DATA 152,145 ,2, 136,208 ,251 : rem 192 
650 DATA 230,3,202,208 , 246 , 96 :rem 146 
660 DATA 169,0 , 133 , 2 ,169 , 4 :rem 255 
670 DATA 133 , 3,32 ,177,192,152 :rem 149 
680 DATA 162,4,160,0 , 145 , 2 :rem 244 
690 DATA 136,208,251,230 , 3,202 :rem 189 
700 DATA 208,246 , 96,32,177,192 :rem 210 

76 COMPUTErs Gazette Augu,t 1985 

710 DATA 133,5,152,41 , 248,133 :rem 140 
720 DATA 4 , 152,41,7,133,6 :rem 196 
730 DATA 32 , 177,192,152 , 74 , 74 :rem 158 
740 DATA 74 , 133,3,152,41,248 : rem 97 
750 DATA 133,2 , 169 ,0, 133 , 251 : rem 90 
760 DATA 162,3 , 6 ,2,38 , 251 :rem 202 
770 DATA 202,208,249 , 165,3,24 :rem ISO 
780 DATA 101,251 ,1 33,3,152,41 : rem 134 
790 DATA 7,24 ,101 , 2,133,2 :rem 192 
800 DATA 144 , 2,230,3 , 24,101 : rem 25 
810 DATA 4 ,1 33 , 2,165,3,105 :rem 241 
820 DATA 32,133,3,165,3 , 101 :rem 32 
830 DATA 5 ,133,3,166 , 6,232 :rem 250 
840 DATA 169 ,0,56,106 , 202,208 :rem 146 
850 DATA 252,166,252 ,240,27,160 :rem 248 
860 DATA 0,72 , 81 , 2,145,2 :rem 148 
870 DATA 169 ,0,133,162,165 , 162 :rem 202 
880 DATA 201,2 , 208 , 250 , 104 , 73 :rem 139 
890 DATA 255,49 , 2 ,145 , 2 , 24 ;rem 4 
900 DATA 144,6,160 , 0,17,2 :rem 191 
910 DATA 145,2 , 96 ,32, 253 ,1 74 :rem 102 
920 DATA 32 ,1 58,173 ,32,170,177 :rem 203 
930 DATA 96 : rem 37 
1000 REM TIJRN ON HIRES GRAPHICS :rem 87 
lInl1l SA - 49152IPOKE53272,PEEK(53272)OR8: 

REM PUT BIT MAP AT 8192 :rem 191 
1020 POKE 53265,PEEK(53265)OR32:REM TURN 

[SPACE}BIT MAP ON :rem 101 
111125 CLEAR = SAICOLR = SA+24 : PLOT = SA+51 

: FLAG - 252 :rem 209 
ll1l30 RETURN Irem 164 
2000 REM TURN OF F HIRES GRAPHICS :rem 15111 
211110 POKE 53272,21:POKE 53265,27:REM REST 

ORE DEFAULT VALUES : rem 158 
2020 PRINT "[CLR}-:RETURN : rem 66 

Zounds! 
(Article 011 page 59.) 

Program 1: The Last Xllher 
10 FORL=54272T054295:POKEL,0:NEXT:POKE542 

96 ,1 5 :rem 16 
20 POKE54277,8:POKE54278,255 : POKE54276,23 

:Fl""10 :rem 138 
3111 FORZ- 1T024:F2- 30 : REM F2 m PITCH , Z _ N 

O. OF CYCLES :rem 158 
40 POKE54273 , Fl :rem 59 
50 FORY=IT010:POKE54287 , F2:REM Y CONTROLS 

SPEED : rem 138 
60 F2=F2·1 . 01:NEXTY :REM CONTROLS HARMONI C 

CONTENT : rem 77 
70 Fl-Fl+8:NEXTZ:REM CONTROLS HARMONIC CO 

NTENT : rem 198 
80 POKE54278,15:REM CHANGE SUSTAIN- RELEAS 

E TO STOP SOUND :rem 190 

Program 2: Starwalker 
10 FQRL""54272 T05 4295:POKEL,0:NEXT:POKE542 

96,15 : rem 1 6 
2111 POKE54277 , 8:POKE54278, 255 :POKE54276,23 

: r em 59 
30 FORZ-1T02 : REM NO . OF CYCLES :rem 4111 
35 F1=10 : FORY- 1T06 : REM Y CONTROLS LENGTH 

(SPACE}OF FIRST PART OF SOUND :rem 93 
40 F2=10 : POKE54273 , F1 :rem 139 
50 FORX~1T04:POKE54287,F2 : rem 0 
60 F2=F2·1.02:NEXTX:FI-Fl·l . 2 : NEXTY:REM E 

NO OF FI RST PART OF SOUND :rem 168 



70 FORW=1TO8:REM CONTROLS LENGTH OF SECON

D PART :rem 202

80 F2=20:POKE54273,F1 :rem 144

90 FORV=lTO3iREM V CONTROLS PITCH RANGE O

F SECOND PART. TRY DIFFERENT V'Sl

:rem 244

100 POKE54287,F2:F2=F2*1.2:NEXTV:Fl=FI/l.

2:NEXTW:NEXTZ jrem 39

110 REM Fl, F2, AND ALL MULTIPLIERS CHANG

E HARMONIC CONTENT OF BOTH SOUND PART

S :rem 170

120 POKE54278,15:REM THIS SHUTS IT UP

:rettl 141

Program 3: Not a Beu

10 FORL=54272TO54295:POKEL,0:NEXT:POKE542

96,15 :rem 16

20 POKE5427 7,8:POKE54278,255:POKE54276,21

:rem 57

30 FORZ=1TO4:REM NO. OF CYCLES :rem 42

40 F1=10:FORY=1TO5:REH Y IS NO. OF INCREM

ENTS srem 164

50 F2=40:POKE54273,F1 :rem 143

60 FORX=1TO5:POKE54287,F2:REM X CONTROLS

[SPACEjSPEED :rem 93

70 F2=F2*1.01 :rem 126

80 NEXTX:F1=F1*1.5:NEXTY:NEXTZ :rem 199

90 REM Fl, F2 AND MULTIPLIERS GREATLY AFF

ECT HARMONIC CONTENT OF FINAL SOUNDS

irem 157

100 POKE54278.15 :rem 92

Program 4:
10 FORL=54272TO54295:POKEL,0!NEXT:POKE542

96,15iPOKE54277,8:POKE54278,255trem 33

20 POKE54276,21:F1=2:FORZ=1TO24:F2=80s POK

E54273,F1jFORY=1TO5iPOKE54287,F2

irem 121

30 F2=F2/l.ltNEXTYtFl=Fl+9sHEXTZiPOKE5427

8,15tREM SUPER CRUNCHED SOUND :rein 68

Program 5: Decelerator
10 FORL=54272TO54295:POKEL,0:NEXT:POKE542

96,15:POKE54277,8:POKE54278,255jrem 33

20 POKE54276,85:REM SQUARE + TRIANGLE + R

ING MOD :rem 221

25 Fl=100:F2=230sREM FREQUENCIES TO BE PO

KED INTO VOICES 1 AND 3 :rem 95
30 FORZ=lTO77:POKE54272,Fl!REM THIS IS ON

LY SOUND TO USE 54272 INSTEAD OF 54273
:rem 38

40 POKE54287,F2sREM VOICE 3 :rem 8

50 F2=F2-2tFl=Fl*-99:NEXT :rem 153
60 POKE54278.15 s rem 49

Program 6: Three Reasons To Own A

Computer

10 FORL=54272TO54295:POKEL,0:NEXTsPOKE542

96,15 :rem 16
20 POKE54277,8:POKE54278,255:POKE54276,23

:REM ENVELOPE AND WAVEFORM VOICE 1
irem 152

30 F2=4:REM F2 CONTROLS LOWER PITCH LIMIT

rrem 214

40 FORZ=1TO3:POKE54287,F2:REM Z = NO. OF

fSPACE}CYCLES :rem 216

50 FORF1=1TO200:REH Fl IS UPPER PITCH LIM

IT jrem 26

60 POKE54273,Fl:F2=F2+.01:NEXTFl:NEXTZiPO

KE54278.15 :rem 39

GENERICWARE
Finally, a company mat oilers

you. the Commodore 64 user.

excellent qualiiy software a!

an economical price.

FOR THE COMMODORE 64

!!NEWM

PRINTER SPOOLER
FOR MULTI-TASK OPERATIONS

Ttie new Printer Spooler by GENERICWARE allows you to

pnnl liles Irom disk while running olher programs on your

Commodore 64. No more waiting to use your computer. Wild Ifie

Printer Spoo'er you can load, save and verity programs while

printing files.

The Printer Spooler includes- A pnnl screen lunction. which

lets you pnnl a "picture" ol Ihe current video screen, single key

'e-entry to trie Printer Spooler program, which eliminates the need

to re-load the program Irom disk; and an automatic paging option,

which includes page numhers.

SAVE l5flD - LIMITED INTRODUCTORY OFFER

Now through July 31, you can purchase Ihe new Printer

Spooler lor only $19 95. Send check or money order lor S19.95

plus S2 00 shipping and handling (CA residents add 6% sales

I8X] lo: GENERICWARE, P.O. Bo* 4277, Visalia, CA 93278.

For VISA or Mastercard orders call (209] 732-7779 (add 3% lor

charge orders) Sorry, no C.O.D.'s.

DISK MECHANIC

INVESTIGATE

PROTECTED

DISKS!

PEEK A BYTE 64 Now with the DISK MECHANIC is

the most powerful disk editor and memory utility av

ailable for the Commodore 64 and 1541 disk drive.

■ Read or write sectors hidden by DOS header errors

• Read or write up to track 40 - half tracks tool

• Fast format single or multiple tracks up to track 40

• Over 50 functions - includes all PEEK A BYTE features

" Complete manual for beginners and pros

• Disk copy program included at no extra charge!

■ Continuing program update policy.

PEEK ABYTEiuTiidenuikotQuiMum

Bofhvwflt
To urder irnd check or rnnncy order. US
1'tiK Foceign add S" Ini shipping and han

dling. Florida fuidfnttJdd b&(or £%)ulei

tax. COD orderi add $2 plui notlag? and
COD charg«. Phone COD oiden call

(305) 340-0219

ALL THIS FOR

ONLY

U.S. Post Paid

sdftujrre
P.O. Box 12716 Uopt. 4 Lake Park, Florida 33403

79 FORH=1T08:REM CONTROLS LENGTH OF SECON 
D PART : rem 292 

89 F2=29:POKE54273,F1 :rem 144 
99 FORV=1T03:REM V CONTROLS PITCH RANGE 0 

F SECOND PART. TRY DIFFERENT V'SI 
: rem 244 

190 POKE54287 , F2:F2=F2*1.2:NEXTV:F1u F1!1 . 
2: NEXTW:NEXTZ : rem 39 

lIe REM F1, F2, AND ALL MULTIPLIERS CHANG 
E HARMONIC CONTENT. OF BOTH SOUND PART 
S : rem 170 

129 POKE54278 , 15:REM THIS SHUTS IT UP 
: rem 141 

Program 3: Not A Bell 
10 FORL=54272T054295:POKEL,0:NEXT:POKE542 

96,15 :rem 16 
20 POKE54277,8 : POKE54278,255:POKE54276,21 

:rem 57 
30 FORZ=lT04:REM NO. OF CYCLES :rem 42 
49 F1 - 19:FORY= l T05 : REM Y IS NO. OF INC REM 

ENTS :rem 164 
50 F2 - 40:POKE54273 , F1 : rem 143 
69 FORX=IT05 : POKE54287,F2:REM X CONTROLS 

{SPACE}SPEED : rem 93 
79 F2"'F2*1.01 :rem 126 
813 NEXTX:F1=F1*1 . 5:NEXTY : NEXTZ ;rem 199 
90 REM FI, F2 AND MULTIPLIERS GREATLY AFF 

ECT HARMONIC CONTENT OF FINAL SOUNDS 
;rem 157 

190 POKE54278,15 :rem 92 

Program 4: Hyperwarp 
19 FORL=54272T054295 : POKEL .9:NEXT:POKE542 

96,15:POKE54277.8:POKE54278,255Irem 33 
29 POKE54276,21:FI_2 : FORZ~lT024;F2 .. 8e : POK 

E54273.Fl:FORY- 1T05:POKE54287.F2 
:rem 121 

30 F2 _F2! 1.1I NEXTYIF I _FI+9: NEXTZIPOKE5427 
B,15IREM SUPER CRUNCHED SOUND I rem 68 

Program 5: Decelerator 
Ie FORL=54272T054295:POKEL , 9:NEXT:POKE542 

96,15:POKE54277,8:POKE54278.255:rem 33 
29 POKE5~276 . 85:REM SQUARE + TRIANGLE + R 

ING MOD : rem 221 
25 Fl _ le0:F2 g 239:REM FREQUENCIES TO BE PO 

KED I NTO VO I CES 1 AND 3 : rem 95 
39 FORZ= l T077:POKE54272,F1: REM THIS IS ON 

LY SOUND TO USE 54272 INSTEAD OF 54273 
:rem 38 

40 POKE54287,F2:REM VOICE 3 
59 F2~F2-2IFl=Fl* . 99:NEXT 

69 POKE54278,15 

:rem 8 
: rem 153 

:rem 49 

Program 6: Three Reasons To Own A 
Computer 
19 FORL=54272T054295:POKEL,0:NEXT : POKE542 

96,15 :rem 16 
213 POKE54277,8:POKE54278 , 25s : POKEs4276,23 

:REM ENVELOPE AND WAVEFORM VOICE 1 
Irem 152 

39 F2- 4:REM F2 CONTROLS LOWER PITCH LIMIT 
:rem 214 

49 FORZ~IT03:POKE54287 , F2 :REM Z = NO . OF 
{SPACE}CYCLES : rem 216 

59 FORF l =IT02e0:REM FI IS UPPER PITCH LIM 
IT :rem 26 

69 POKE54273,Fl : F2-F2+ . 91:NEXTFI:NEXTZ:PO 
KE54278,ls : rem 38 

Finally. a company 1hat oUers 
you . the Commotlore 64 user. 
exce llenl qualily soltware at 

an economical price. 

FOR THE COMMODORE 64 

!!NEW!! 
PRINTER SPOOLER 

FOR MULTI-TASK OPERATIONS 
The new Punter Spooler by GENERIC WARE allows you to 

print files Irom disk while running other programs on your 
Commodore 64 . No more waiting to use your computer . With the 
Ponter Spoo'er you can toad. save and verily programs while 
punt ing hies . 

The Pr inter Spooler Includes: A print screen tunc tion. which 
tets you pllnt a " picture" 01 the current video screen: single key 
re·entry to the Printer Spooler program . which eliminates the need 
to re ·load the program from disk; and an automatic paging option. 
which includes page numbers. 

SAVE '5" - LIMITED INTRODUCTORY OFFER 
Now through July 31. you can purchase the new Prin ter 

Spooter lor only S19 .9~ . Send check or money order lor St9.95 
plus S2.00 shipping and handling ICA res idents add 6')'. sales 
tax) to : GENERICWARE. P.O. Box 4277 . Visalia. CA 93278. 
For VI SA or Mastercard orders ca ll (209) 732·7779 (add 3% lor 
charge orders) . Sorry. no C.O.D.' s. 



\FAST DELIVERY
Call Us For

Fast Service, Experience!

and Affordable Prices

Software
SPRING SPECIAL

SUBLOGIC

Flight Simulator

S31.95

Micraprose F-15 Eagle%21.95

Kennedy Approach . '21 95

MICROLEAGUE

Baseball 29.95

WORD PROCESSING

Spttcwt of the Month

FLEET SYSTEM 2
GxralSuy ^48

SiiL-ci.il ol ttl8 Month

Paper Clip *49

Paper Clip/Speller... 559

PROGRAMMING SERIES

Simon Basic '21

Logo
ttavida Fortran

MB

•39

ACCOUNTING
Home Accountant '44

Typing Tutor III '29

General Ledger .... '36

A.'R, A/P. Payroll '35

The Manager '35

DATA BASES
PFS Filo ... >57

Super Baia 64 ... »§2

Ann total rJie Month

The Consultant

S59

SPREAD SHEET

Multiplen '59

Humepak .. *34

Hardware Printers

C-128 S279

1541 DiskOrivH '189

MPS 802 '199

1530 Dalasette *39

Magic Voice Speech '49 95

1011 HS 232 Interface '49

NEW FAST

1660 MODEM
552

1541 FLASH. S54.95
1702 Monitor

S189
ZENITH MONITORS

122 Amber '84

B 123 Green '84

Spec/31 of the Month

MSD DISK DRIVE

SD1 Disk Drive '228

SD2 Disk Drive 5439

INDUS GT

DISK DRIVE

$239
COMPUSERVE STARTER

KIT S21

QRADUAIION SPECIAL

JUKI 6000

S199
U'tter Qual

Prinrur

CARDCO 5 SLOT

EXPANDER

S49.95

Ordering & Payment Policy

Prices refleci a cash discount For. Visa, andMasior

caid add 3% Immediate dehvury with certified check or wired

funds NJ resident add 6% Prices sublet to change

USA SHIPPING

For shipping and dandling add 4% (S4 minimum)

Larger shipments runmrr; .Kidrliori.il ch.irge COD add '3 50

SG-10 $217
SG-10C S279

SG-15 S374

SD-10 S334

SD-15 S444

SR-10 S484

SR-15 S579

Letter Qualitv Powertype *304
Gemini lOx Ribbon '3

Gemini 15x Ribbon '3

THE NEW

HOMEWRITER 10

$209
NEWLX-80....s239

RX-80 s209

FX-80 S349

RX-100 S379

Epson 80 Ribbon ... S5|

Epson 100 Ribbon . S8

Homewriter Interface S65l

Okidata 182 '239

Okidata 192 (349

Okidata 193 '595

Okidata 92 '349

Okidata 93 '559

Okidata 84 '629

Okidata 92 Ribbon.... *3

COMPUTER COVERS

Rep,.

$6.99

proof

c:mo 64 . . S6 9t

VIC 20 56 99

Ditk Dr..t S6 99

Eipun MX aU 17 99

Emorl MI SOFT 57 99

Okldsll 92 . ... 97 99

SURGE PROTECTORS
1 Outlet '14

* Ontlel *3S

6 Outlet <69

6 Outlet &
Noiu Filler

DISKS

Spent!/ of (fie Month

LORAPO SS/DD

12.95 Bo.oiio

Syncom SS/DD .,*11.9S

Maxell SS/DD '15.99

Disk Holder (50)...511.95

PANASONIC

1090 S189

1091 S259

1092 S395

Special oner

MW-350

4K Buffer $29

Digital Deuices
U Print Interface ...*54

16K Printer Buffer..899

64K Printer Buffer «169

PRINTER INTERFACES

Mierograh* MW350 '69

Tymac Connection .,,, *69

Cardco ' G Interface '59

Cardco G Interface "39

GrapplerCD '84

Printer Specials
Doodle $26

Print Shop S29

Paper 1000 sheetssi9.95|

Paper 2500 sheetss34.95

Mailing Lables noooi S8|

FOR INFORMATION CALL (609) 596-1944 MON.-FRI.

10-5

Mon . Thurs.. Fri. 9-8

[Tues.. Wed. & Sal. 10 61

P.O. Box 3354

Cherry Hill, NJ. 08034

Y
eall Us For 
Fast Service, FA 5 T DELI V E R and Affordable Prices 

~~SG-10 

lOll" 

SUBLOGIC 
Flight Simula t or 

' 31 .95 
F· ,5 Eagle 

... 
N."odo Fo.",~ " ........ '39 

ACCOUNTINfJ 
Home Accoun ~ln ~ ", ......... '44 
Tvping Tuto , 111 .... _ .... ' 29 
Gene •• ,ledge •. "" ........... '35 
AI R. Al P. Plv.oll ..... '35 
Tt.e Manlge. . .. .. '35 

S,,,'C ... I "I II" , M"",,, 
The Consu ltant 

' 59 

. '57 
. ' 52 

C -12S .. .. .... . 

<- -:::.=-

......... ' 189 

1702 Monitor 
' 189 

ZENITH MONITORS 
122 Ambe . ....... ..... '.,'1 
123 G.een ... .... ' 

MSD DISK DRIVE 
SOl Disk Drive "228 
SD2 Disk Drive &439 

1'Co;.;;~~ER'1 
KIT s21 

JUKI6000 

Prices rellect a caSh dIscount Fo, VIsa. and Master· 
ca.dadd J% ImmedmledehveryWllh Cerlihedchcckor Wifed 
funds N.J resldem add 6%. PrICes subJtlCl lO change. 

U SA SHIPPING 
FOf sh'Plllng and handhng add 4% Is4 

I " 

SG-10C ...... ' 279 
SG-15 ......... ' 374 
SO -10 ......... ' 334 
SO-15 ......... ' 444 
SR-10 .... .. ... ' 484 
SR-15 ......... ' 579 

THE NEW 
HOMEWRITER 10 

S209 
NEW lX-SO .... ' 239 
RX-SO ........... $209 Epson 80 Ribbon .. . 
FX· 80 ............ $349 Epson 100 Ribbon . 
RX-100 ... . .. ". ' 379 Homewritor Interface 

Okidata 192 ......... °349 
Okidat. 193 ......... 'S95 
Okidat. 92 .......•... °349 
Okid,!, 93 ..•....••.. °559 
Okidata 84 ........... °629 

COMPUTER COVERS l--" .. -~ ::,~;:;:" .,"" ~, 
.. "n .,n , ' 

"""""" 
"dl~,,,._1 

, Oud. ' __ 'U 
• Cud" ........... 'J8 

PANASONIC 
1090 ... .... ...... ' 189 
1091 ............ . ' 259 
1092 .......... ... ' 395 

Spacial DHar 
MW-350 ........ ............ $89 
4K Buffer ................. $29 

Digital Deulces 
u Print Intertace .... $54 
16K Printer Buffer .. $99 
64K Printer Buffer $169 

PRINTER INTERFACES 

6 Oud, t -- ...... '69 ~~~#.gJ.~ 8 Ou.\o . & 

Nol .. fil'·'-O-'::s ::"-~~p'::r::in~t~er 
Specml 0/ I" .. Mom" 

LORAN SS / OD 
s12 .95 80. 0 •• 0 

Svnco m SS / OD .. ' 11 .95 
Ma)lell :;S / OO ..... " 5.99 
Disk Holder {50 ) ... " 1 .95 

Paper 1000 sheets " . 

Paper 2500 5hee15'34 .95 

i . lables 110001 s8 



commodore64s:
SUPER PRINTER PACKAGES for c*
SG-tO and Catdco G ■ 279

Legend BBO and Caidco Gl 277

Piownter 8510and CardcoG- ...359

Panasonic 1090 and Cardra G * Z59

Panasonic 1091 andCardcoGi 329

Super Printer packages have no extra

charges added when shipped in Continen

tal USA.

ANIMATION

STATION cft nc
For C-64 59.95

PRINTER

INTERFACES
□all SriJ-o

Akiom

Cardco G-

49 9?

619!

49.9!

PRINTERS
Ciloh8510AP ...,299 Legend880.

239 Legend 1080

219

Call

Call

Toshiba 1340 559

Buy the Print Shop for 27.95 with

the purchase of any printer.

Legend 1080

Citoh 7500AP .

Epson

Toshiba 1351..

.239

Panasonic 1090 .199

Panasonic 1091 .269

Powerlype 309

INDUS GT FofC-H.. 239
Call for Latest Prices on C-64

& C-128 Hardware

PRINTER
Microfazer Call

MPP Printer

Stutter 119

U-Print-16K

Printer Buffer...79

SG-10

Printer 219

BUFFERS
U-Print-32K

Printer Buffer.. .99

U-Print-WK

Printer Buffer .109

MODEMS
WestraigeAAAD ..69 95

Tolal Tele Modem .49 95

Mighty Mo . ... 69 95

1K0 Modem 49 95

Buy any modem

and get VIP Term

orVidtex for 26.95

Slap Shot

Hockey-D ....

Mastering

The Sat-D....

The Perfect

Score-D .43.95

BUYANYinFOCom TITLE

AND GET THE

CORRESPONDING inFOCom

INVISICLUE

ABSOLUTELY FREE.

Mirage Database Manager

Report Generator-D 49.95

Mirage Professional

Word Processor-D 49.95

Mae Assembler-D.. 26.95

Summer Games Il-D25.95
•EFFECTIVE NOW THRU AUGUST 31, 1985

C O M M 0 o WAR

ACCESS
BeaaiheadDT 2395

RaidOve' Mosco*-DT 27 95

Scrolls 01 Abadon-DT 23 95

Macn II Can 23 95

BeaBiwafl IIO 27 95

BATTERIES INCLUDED
Super Buscam II 12995

Bl 80 10995

Pape^c p SMIi»a*-D 7995

Consuitart-D 64 95

Cai-Kil-D ., 3495

HomaPak-D 3195

Home Organiser Items-D 1695

BRODERBUND
B»* SI'eet Wniw-D 3195

Dr Creap-D . 2095

Bungling Day-D ..2095
5pelunkar-D 2095

Muse Stwp-D 2995

Pnnl Shco-D 34 95

KarateM'D ... . 2095

Champ Loderunner-D 23 95

Pnni Shop Graphics-D. 1995

Prmi Shop Refill 1695

CBS SOFTWARE
Call lor iiems arid p'c«

COMMODORE
Easy.Calc-D 34 95

EasyWjH-D 19S5
EasySmpt-D 1195

EasySpe*D 1995

Lf^o-D 1995

The Manager-D . 3195

General Ledger-D 3195

Ams dec-D 3195

Ants PaiD 34 95

Magic DewCari 3995

Sotter-Carl . 2295

Magic Voico 6195

SusceciD 2995

rjjntuoats-D 29 95

S™n s Bast-Carl 29 95

Invenniy Man-D 31 95

Super Eip.imKr Can 29 95

Mulk-D .... 2995

DATASOFT
Corian BarCanan. D 27 95

Bruto loe-D . 27 95

Aliernale Bmhiy-D .. 27 95

EPYX
Summer Games Il-D 27.95

Jet Combat Simulanx-0 27 95

BallblaiK-0 ... . 27.95

Rescue on Fracluluj'D 27 95

FrBKOII-D 27 95

FBI -D 2795

Fasi Load-Can. . 25 95

FIRST STAR
Call fc* nams and Prices

INSTA (CIMMARON)
Call iQf Items arxr Prices

INFOCOM
Dsadlme-0. . 2995

Enchuilef-D 2195

in1*1 a . 29%

Piarwtrin-0 . 2195

5f»«™-0 2995

Siarcrcas-0 .... 2995

Su$pendMD £9.95

Wns-Q ... 29 95

Sea Siaiker-D . 2195

ZokMlnill-O .. .. 27.95

MICROFUN
Can la IWns and Prices

H1CROPROSE
Floyd Jjngle-D . 23 95

Helical *C8-O'T .. . 2395

NATO Commands'-D 2395

Solo f I0ii -D.T 23«

SjJ*tAte-DT 2395

AirRestuaDT 2395

F-15 Strike Eaglo-0 23.95

DecisOTDesetl-D.. .. 27.35

Kennedy flpproach-D 23 95

Cnsade Euroce-0 27 95

MINDSCAPE
Can tor Items and Price*

MISCELLANEOUS

MISC. (cont.)
Beynd WjHenslrjm-0

Sam O

Banon-D

Tjcoon-D

Mi'idnai'C-D

KmkLoaO-0.

Sargon Ill-D , ..

Masking The Sal-O.

Ptqo Joc-DT

MD

Ultima. Ill-D 11 95

CiWKr VWensKin D 20 95

MaslertflW-O 27»

A71UC-D 27.95

Miner 2M9er-Ca(l .2795

SlnpPokef-D 2395

Asno Crusi-DT 2095

Flo FOo-DT 20 95

Typing Tirto- H!-0

Spaco Tan-0..

Vip Terminal .

Ooodle-D

U'lma IV-D

A^eniure Masier-D

Advpniure Wmer D

.2395

1195

.2795

2795

.1695

34 95

54 95

20 95

32 95

3J95

.20.95

M95

27 95

2395

4195

34 95

27 95

-EST.

MISC. (cent.)
Code.mlei-0

Spyvs Set-0 .. .
Deaih CanDtwan-D

BruiOer rjaih-U

The H«l-D . . .

Gynos-Cwi

Mima Il-D

BlueMai-DT. ...

Relai-D

ZaoonOT

Koala-PrmierD

FrOgger-DT

Gel Reh Ser«5-D

Si™ Poker-D

Baswaa-O

Mow Maket-D

Popeve-Carl ...

19B2

6995

.23 95

2795

2795

2395

!!95
.1195

23 95

79 95

27 95

19 95

23 95

.3195

23 95

2995

3795

2195

PO Bo. 17882. Milwaukee. Wl 53217

OBDEd LINES OPEN

Mon-Fn 11 a m -7pm CST»Sal 12pm - 5 p m CST

To Order Call Toll Free

800-558-0003
For Technical Info, Order

Inquiries, or for Wise. Orders

414-351-2007
ORDERING INFORMATION: - - .;™iysysicm f«
last OeiiYefy shhJ CJUhiei's etietk. money ryddi or dirccl bank transfers

Persxial and convany cnecks alter* 2 "(M*s lo clM' Charges 1c COO

areJSM ScredPtfchaseOtMfs«in)™ InCOWTINEHTAlUS*.

incljile S3 00 shiptkng per ^orr*,irr oirjer incruOe 1^. Shipping on an

i-,iriMjre CCE1^ mirumum %i DO Mane-card I Visa p ease include

card * and etpira&on dale Wl resident please add 5% sales In HI.

AH. FPO. APO. Canadian orders — add 5^ sJuppmg mnrmim 15 00

A3 0tne'foeiqnofaers.r>easeaCU 15nDSrKOC-^g rr i rr-^— SID t» AH

goods are new and refute factory *arTan1y Due Hcui low p««. an

saws are final All detecwe Jelmns must have a return aulhomaiicn

number Please calM11-351-Mu7lof*lam an RA# w your return will

NOT be aixeoaod'° 'Hplatenieiii c repair Pnces and availability are
sub|«t lo change wBujji noice

MISC. (cent.)
Owl-Can 2195

Malh BlasierD 34 95

WordAiiack-D ... 31.95

Sc#td Reader 11 19 95

Sbjnl FlyerO Cat

Saigon HID . 3195

S*ef ZaJioi-D 23.95

Eipediton Amazon-D 23 95

Halley Proiect'D 29 95

Transy!vanna-0 22 95

Bounly Bob-Cart . 34.95

Biue Ma. 2001-D . 2395

Fleel Syslom N-0 . 4995

Write Now-Cart 34.95

Spacs ShuMe-D 2095

MiHKStuOO-D 2095

Amer Cross Couni'y

fiace^D 20.95

Alcajar-D . 27.95

Ghoslbuslers-D... M95

Masiw o> tw Ljmps-D 20 95

TlolBInBulalions-D . 1335

SCARBOROUGH
Masiertype-D.Cari 27.95

Netmnh-0 .. .49.95

SongwurD 2795

Run lor ine Morey-D . .2735

FigurejandFommajD 20.95

Willing Wiiaid-D 19 95

SCHOLASTIC
Cad '.y nena js-4 Pfices

SIMON AND

SCHUSTER
Ca'l (ex Hems and Prices

SIERRA ON-LINE
Can ic hemi anO Pnct*s

ELECTRONIC ARTS
Arcrtm-D 1995

Archonll'D 24 95

Mule-0 1995

Re^m lrreossOBy-D 19 95

Murder ZinOMneul-0 1995

Music Conslnjclion-0 ...1995
Pmhall Conslruclion-O 19 95

StcyfOi-0 - 34 95

Ow O" One-0 24 95

Seven CiWS ol GoU-O 24 95

Uarl Order Honste-s-D 24 95

Racing DeslrucUfli.D 34 95

Advenlure Conslmclion D 29 95

Fmaroal CootIBM-0 29 95

SSI
50 Milan Cmsh-D 27.95

aattlftNormandy.rj.T . 27.95

Combat Leader-D-T 2795

Compuief B4MOi<-0 2795

CObTK Bllanw-0 27 95

Eagkis-0 2796
FOflress-D. .. ...2395

Germany 1985-D 11.95

KmghtDesed-DT 2795

ProtesswBl Qo»-0 2795

RFD1985-D 23B5

Ringside Seat-D. . 2795

Tipors in rJie Snow-D .... 27.95

Bali-c 85-D 23.95

Broadwtes-D 2795

OuMlran-D 2795

Cocnpulcr Quartets* D 27 95

Field ol Fire-□ .. .27.95

Camer Fwce-D .. .1195

iii'ii-rjxr.S-.V'v, D 41 95

Piesdent-Eiea-D. 27 95

Compulef Ambush-D 41.95

Kamplgruppe-D -11-95

Op« UartetGarden-D .3495

GemitoneAarno'-O ..23 95

Impermm GaUctnn □ 27.95

P^amasie-D !7.K

CartoriCiiti"iMisD 2795

SYNAPSE
CaB lor Hems and Pncm

T1MEWORKS
Aaounu PayatHe-D 39 95

Aosxinls ReceiyatW-D 39.95

Sales Analyss-D 3995
DaiaManager2-rj .3495

Genefal Ledger-O 39 95

MTrenKny Management-D 39 95

Payroll Managetiwil-D 3995

Word Wnter-D 34 95

SwidcalC'D .3195

EvsrynWsxtD 34 95

GAMESTAR
El.'if.tjjeBastrj.i.ljT 20 95

On-FwW FaHMll-D 2095

On-FiefdTeruis-D . .2095

On-Track Racmg-0 2095

D—DISK

T-CASSETTE

CART—CARTRIDGE

No surcharge for MasterCard

COMMODORE 64:: 
SUPER PRINTER PACKAGES FORC" I 
SG·IO . rod carda) G· .... .. ..... .. 

PRINTERS PRINTER BUFFERS 
legtnd 880 and Catdc:o G' ..... . ..... . 
Prown'ef 8510 and Cardco G t 
PalWOlllC 1090 and Cardcc G; , ... .. , .. 
Panasomc 1091 aoo Gardea G + 

Super Prinler packages have 
ch;r,,, added when shipped in 

Legeod 880 . ••. .. 219 
l egend 1080 .. .. 239 
Panasonic 1090 . 199 
Panasonlc 1091 . 269 

. n. 
_ II .IS 
21.!15 ". n. ... 
' .0 . sus 
~o 

.. ,32.9$ 

. _. )('15 
~. 

... . :19.95 
. 21.115 n. 
"0 
' .0 __ w,~ .. 'o . 21.05 

... 309 

•• n~ 
21,'15 ". .0 , .. 
.. 0 
n • 
•• " . " . n. •• •• 

EST. 1982 - ----

-e.ompu.t<flhilit,fF. 
PO Bill 118&2. M.lw>ukft. WI ~111 

ORDER lINlS OP£N 
Mon·' n IlH" . /p.rn CST . S- 12prn · spm CST 

To Order Call Toll Fre, 

800-558-0003 
For Technical Inlo, Order 

Inquiries, or for Wise. Orders 

414-351-2007 
ORDERING INFORMATION; PINH I(IfCIIy rr-" for 
......... MtId_·1~MCNy_or ..... _ ....... 
........ 1nII.....,..., __ Z_lIdNlCNt9abtCOO 
.. UQl. $a'w;IoI!\tIN$II 000l01 ........ M COHTRHT..I,I.!M. 
_ il.llO"'-'\I ~ __ ..... ~ 4'" ","",,011 . 
___ ........... $.C ,OO .~. YujllNle_ 
""" • ...:1 ___ . WI _pIo&M 1IIII~_ IIa. It. 
All f PO. ,.po. ~ ""'"" - .,., 510 "-'0 . ........., S5.00. 
M_~CfdIrl.pluMIIIII15"'~_ S1000 AJI 
IlOO'S .. ..... .., _ t.alty _lOT.", Duo 11 .... 10. ptQI." 
.- .. JNI .... _ ,ou .. _ """ . ..... -.ontfllOn 
...... PIt&M ~414·35 1 ·:IOOI IO_ .., R,I.I or)N' _ n .... 
HO I bt f(:CI(IIed 101 ~ QI _ Prut II'1I:I ~ III 

~1II1t11f"91- '"*' 

Microfll2er •... . . Call 
MPP Printer 

Stuller .. ...... 11 9 
U·Print·t6K 

Printer Buller . . . 79 

SG-l0 

2US 

~~~~, . 0 •• , ':': 
.~ 
no n. 

SCARBOROUGH 

••• no . " n~ 
'U!! •• ~. 
~. 

~o 
n'15 
2U!i 
~. ". 

~OClo1 21'15 
NII~ ' 9.95 
Sc:rqoonIor.() 21 '15 
F\r'IIoI ,.. u.;..,.o 21 '15 
r~ onI FGIorWt.() 20-"5 
\\\'fwIgWllriO.. " '15 

SCHOLASTIC 
Calb_II'II:IPrut 

SIMON AND 
SCHUSTER 

Cal Ie! ...... onI Prim 
SIERRA ()N.UNE 
Col tor _ rei Prut 

ELECm ONIC ARTS 
_0 "115 
"""""'...0 1' 95 
~ "'15 
AuIm~ " 95 
~7II01mfuI'() "'15 
tuc~ 11195 
~c...sr..u.on.o l t'15 
SkyIII.·O 2' 95 
Q-e",,0r..0 2' 95 _ c:.. .. Gc:*0 2' '15 
~OnW~o 2' 115 
fIoc:n.I~ 2' '15 
_1~,02tt5 

~~~·O 2t'15 

No surchar .e for MasterCard ~ or Visa ~ 

U·Prinl·32K 
Printer Buller .. . 99 

U·Print-64K 
Printer Buller .1 09 

Westr.lge loA'AO 
T.,.. Tere MDcIem 49 95 
MogIlIy 1.10 6995 
I~MDcIem .995 
Buy any modem 
and get VIP Term 
or Vldtex for 26.95 

.. 
.. 2'/.t5 
_21.'15 
n .• 

~SnI'() .... .. _21.95 
, ""' ...... Sn;J.o.O . , . 21.95 
IIa'IIC as-o . . 23.'15 
~ 21,95 
~o ....... 21 115 
~~·0. 21.'15 
r., .. r ... o .. " ... 21.115 
CIrntI "-0 ........ 61 ,115 
~~'LII5 
~.() . 21.115 c-.w AIrtusfI.() . __ " .95 
~ ..... '1 .115 
~...,.. GWon-O .• 3',\15 
a..-. WIfnQI-·O 2:1,115 
~~ VJ15 
""""-'D n.r. 
c...o..w-.(), n'15 

SYNAPSE 
CoItor_1I'II:I1'nca 

TIMEWORKS 
~ PI)1lCllf-D .39,'15 
~~. , l9,115 

SaIts .wtysi$.() .. " . 39,95 
o.!I ~ 2.() ...... 1'_115 
O'-IIl .... .() .»15 
n.wory~.() 39115 
PIflOl ............ .() 39115 
W;Joj w .... .() 3'_'15 
5ro'kIIIe.() 101.'15 
("",,-0 34 115 
GAMESTAR 
~s.-..oT 20115 (In.'''"' Fo:ltIoI-O 20.115 
Oot-F .... 1.......0 20_115 
0.-',.lid< I'I>cI'9O 2Q.95 

D-OI$K 
T-CASSen e 
CART- CARTR100e 
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SAVE ™~ PRINTERS
AXION CARDCO

GP 550 AT (Alan) 249 LO1 3B9
GP 55OCD1C.64) .. 249 LQ3.. . ..279
GP 550 PC (IBM) 239
GP 550 AP (Apple) 279 CITI7EN
GP 700 AT (Alan) 459 URP ,„ '*-c'^ _,„
GP 700 AP {Apple). «9 ™|P 0 329

BLUE CHIPS ™ , 5"
MT!0IO JJ75 COMREX
mi!0iocgj i?75 CB ll-ECCtmrite< HE Parallel 3S3

Cn-JL ES Comnltr II E Pa'ailel 379
C 1TOH CRIV-C CoronM IV Parallel 639

Promiler 8510 AP 279 CRIV-SComnWr IV Serial 689
B510BC2 389 _
35io bpt Corona
85|0 |P 379 tPjqo (.,„,*,„», !699

iliSffip:.:™; «! ja^K^cm.,*,,, u
0510 SCR .179
7500 AP 205 DIHITAI
7500 AP 245 UHJII«L.
1550 P 449 DEVICES

a»° 5il ^—.r^",^
F 10 JO PU or RDU B88 "K VMti butFt. . . 119 15

FIOSSPUorRDU 1069 e« wintti bu'la . ig<i<i:>

MONITORS

EPSON
F* bo ■[Van

FX 100
JX BO

LO 1S00P.
LO 1500 S
H.80 color plotter

JUKI
JuKi 6100

RS 232 Senal Boara
Tractor
Sheei reeOsr

Juki 6300

KB
pan

579
499
1089
M49
399

379

. .55
119

209

769

MANNESMANN TALLY

MTL-160L 509
"TL-.BOL 739

NEC
NEC80?s "C" . ... t699
"EC 80?' 115!!

LEGEND
BBO 219
\oan ?iq

™ ?4q

•k PRINTER *

INTERFACING

Available

OKIDATA
Okimale 10
1B2

^^ maomilsr
92 IBM Version

179

249

PANASONIC
iood nag
1091 . . 23g

1092 395
1093 429
jiSi 4^9

Smith Corona
Futm! 80 IBaQO

oioo ;i9oo

0300 ....39900

0300 51900

11000 . ... 33B00

gv 2fo

DY 450
dv 450

OLIVETTI
Parallel

Serial..
Parallel .. . iuaa ci> m
Serial. 1079 bB 1D

56? STARMICRONICS
SSSG-IO 219
349 SG^15 379

SD-10 339
SD-15 445

Jli SR.15 585
ir»a £owertype 309
hv?? *ln.in iim call

MODEMS

AMDEK
300 Green
300 Amber
310 AmBer IBM . . ..
Color 300 Audio
Color 500 Composite
Color 600

Color 700 ...
ColO' 710

GORILLA
12 Green
2 Amber

.... 125
.. 139

. . 155

369

. . S69

, 78

84

NEC
JB-1M0 Green

J6-I201 Green
JC 1215 Color

JC 1216 RGB..
JC1460 Color
JB120S ArriDer

95

135
229

266
139

PANASONIC
Df 1300 BOi camposile 329

PRINCETON GRAPHICS
MAXI2AmDo' 169
HK12HGB 47S
Sn.12 RGB 599

SAKATA
SC-100 Color
STSt Slana
SG 1000 Green
SA 1000 Arnbor

TAXAN
310 Color RBG . . .
1 15 Groon
116 Amber .

400 Color RGB
410 Color RGB
4?0 Color IBM
121 Groen IBM
122 Amoer IBM

X-TRON
Comcoioi r Qrapime Or

ZENITH
ZVU 122A AmBei
ZVM 123G Grsan . .
ZVM \?1 Amber IBM
ZUM 131 Color
ZVM 133 F1GB
ZVM 135 Compoulo
ZVM 136 Hi BosColO'

.219

.. 23
...99
.. 109

249
IIS

...125

...276
339
129
139

...US

en 199

75

129
...275

«9

589

NOVATION
J-Cai... 89
Smart Cat Plus 319
Smart Cat 103 169
Smart Cat 103/212 . 389
Aulo Cat 209
213 Auto Cal 539
Apple Cat II 239
212 Apple Cal 439
Apple Cat 212,. 249

■■MM

HAYES
Smartmodem 300 .189
Smartmodem 1200. 409
Smartmoflem 1200B 379
Micromodem ME 249

Micromodem '00. ... 2B9
Ctironqgraph 179
Smarl Com II 75

DRIVES DISKETTES

MSD

SDl Duve
SD2 Drive ....

INDUS

GT COMMODORE
CARDCO CSD-i

229
469

239

209

TOLL FREE 1-800-233-8760

TO ORDER

CAll TOLL FREE

800-233-8760

rjr itina OrttB' lO

LyCO Comuuld

P O Bo. 5086

Customer Service 1-71 7-327-1825 Jersey Shore pa i 7 740

RISK FREE POLICY

In-slock ilem shipped mlhin 24 flours ol order No Uopom onCOD

atua's free shipping on prepaid casn oroors wilhm idoComirentHl u S

PA residents add sales la' APO. FPO. and IMemalional orders add 15 00

plus 3^ lor pnonly mail service Advertised D'ices show A\ discount for

cas". add 4*o lor Masler Card or Visa Personal checks reamre 4 *eehs

clearance Oetore snipcmg AH items subiect to change wiinoul notice

For your protection, we check tor stolen credit cards.

Marketing & Consultants 

61 VE ON THESE PRINTER 61 IN STOCK 

~XION CARDee EPSON MANNESMANN TALLY PANASONIC 
"I '8' '" "" '" ~Tt~l~ '" ,'" I!~~):~~i " 

, , 
'" "'" '" 

~, 'iii' '" FX HlO '" MTl· '8Ol '" , , P~A =, '" CITIZEN " .. '" ,'"' 1'70011.1 "'''1 ." "'1f'IO '" Lal~p "" 31 ~1 

P~Af' ~) '" M P-15 '" LO ,sao S lUg NEC EIo', 0 ( '" M P-2O '" H,·SO colo< plOW!' '" Smith Corona M 1'·25 '" 
NEC &O~~ . 699 

BLUE CHIPS JUKI "reM1' ~ J~9 • • " • • t 110 111100 

""XI10 nl~ COMREX Ju~ ' 6100 '" o,~ 71'00 
"" X)lOC,,", UI~ ~'Ui~= II\P~"" ffl RS 232 Sen.' Board " "'~ . J99 00 

·11 UP .. " Trac'''' '" OKIDATA 0= ~,.oo 

C. IT~H R.fV.c~ .. IVP .. " .. SMeIF...,., m A_IV_S eomr ... IV s.. ... .. Ju~' 6lOO O~,m,ue 10 U, ,,- 33900 
1', .... ",., 8!>1O A '" ," '" ~'O52 '" 
M" I' ". Coro na LEGEND .. '" asiD P '" ll'3OOUH' .......... "" !il& ". " ~~ STAAMICRONICS 85'8 R '" 10(1)5 ' ,_, c.",,,,,, • .. '" I~ ImB\j<!"",e, 851 p '" ". m 5g.,O .... ............ .. .... 219 
8510 R ". 92 IBM Ve'5 tOn 5 , ' 5 379 
7~AP '" DIGITAL * PRINTER * 50·10 339 
7$00 AI' '" ~D"5 445 '550 p '" DEVICES OLIVETTI R· IO ~B9 
1S5O BCf , .. 

'e~ ", .. ,~, """0' "" INTERFACING ~y 250 P"ar,... '" SR. ' ~ 585 
"'·10-20- . ." Y 250 s.. .. , m POW\!<1ype 309 F 10_0PUOIRDU ... l1 ~ ... ",w ....... • '" ,~ Y 450 P"al.' "" FlO SSPU 01 nov '"" 6'~ ", ... ~, ..... ' .. '69'~ Available y 450 Set,al 1079 56·10 CALL 

MONITORS MODEMS 
AMOEK SAKATA 

lODG' .... '" ~'il!'"" ""-~ '" 51 ."" ____ 
~-~" •. '" , ,-

XIO Auaoo '" 1000 Amber 
500 ComPO,!!, '" - !88 :l! 2U1&: ~MAN 
'" '" 115 'M" 

GORILLA ll,3i'Rgli' ' j\" ' Or"" " 2 Amber M , ' 0 0loi A B 
.;>0 IBM 

NEC 121 ,"" IBM 

" 
In_,BM 

'M 
1215 '" X·TRON 

". " 0 ••• 99 

'" 
'" in II 
~l! ,., 

NOVATION 
J·Cal 
Sma" Cal Plus 
Sma., Cat 103. 
Small Cal 103/212 . 
AulD Cal .. 
212 AU10 Cal 
Apple Cal II .... 
2 10? Apple Cal. 
Apple Cal 0? 10? . 

DRIVES 

" '" ... 169 
..389 ."" .", 
'" ... 439 

. .. 249 

HAYES 
SmartmOdem 300 
SmartmOdem 1200 
Smartmodem 12008 
M,eromOdem liE 
M,erOmOdem 100 
Chronograph . 
Smarl Com II 

.... 189 

'" .379 

'" .289 

'" ..... 15 

JB" 2W~ i'20 . .en 
J 1216 ", 
J 1460 COlo< ~, 

ComcOlOr 1 C,"""",,,, Gft<. 199 MSD 

DISKETTES 
MAX ELL 

JB-1205 Amtle< '" ZENITH 
PANASQNIC ~M . nAAmDe, 011300 RGI t<I'Ilpoos," '" YM 1230 G, .... 

PRINCETON GRAPHICS 
M 124 Amber IBM • 'ti I$' UAX· '2 "'- '" 
., , 

HK·12 RgB '" ~MI 5~1' 
511·12 A B - M, HoRft c-

M 
,il 

501 Ouve .............. 229 
502 Ouve ..•...•... .. .469 

'" ~ ~. 
INDUS -

~v • . MD· , 1699 
!tv. " 1.40·2. . 23 7~ 

SKC 

Ilk" ' 01 

"" "" "" 

ELEPHANT 
160.. ' Or 

~\4 " SSso 
~ ,. " ssm-!>I,,' osoo 

RISK FREE POLICY 
TO ORDER I .. ·.IOC ~ ,' em '''''''''d ''''~ In 2. nO"," ot Oldel No d'II<K,1 On COO 

Ol d.', r Ile $~'PPO"ll On prePa,d eu~ O'Oel . wll~ln IneContonen tal V S 
PA ""lIen"8d(l .... ,esla. APO. FPO. ano Inl ern"lon.I Ol d ... adll 55 00 
~us J 101 PIIOtlly rna,ls."'OC' Ad" n ,Sf!d OI'OCel'IIOw .~ (lIKo",nl lo, 
~s". add 4~ 10< MUleI Clo'd at ... , .... PI!'$O~' C .. ec~1 'e<lu'" 4 .. ee~. 
Cl.,,,,,,. 1;)ei0fl! ShIPPOno All ~ernl WOte<:110 e~noe wll~OUI n.otoce 

C All TOll rR[[ 

800-233-8760 
Custome r Servic e 1·717·327·1825 

o r \eno o'Oel 10 
L,(O Co .... Pul e. 

PO 8 0' ~088 
J e '5'y 5ho'e PA 11740 For your protee1lo". we eheck lor $lolen c redit cerda. 



Marketing & Consultants

COMPUTER

CARE
BIB

DISK DRIVE

CIEANEH S12 75

COMPUTERCAflE KIT S19 7S

NORTRONICS
DISK DRIVE

CLEANER
with software

REG. 49.95 NOW 19.95

PRINTING

PAPER
3000 SHEETS

FANFOLD

1000 SHEETS

FAN FOLD

1000 SHEET LETTER

ZOO SHEETS LETTER

150 RAG STATIONARY

MAILING LABELSliinl

Id < 11 1000

FANFOLD

142 75

S19 75

S?i 95

18 99

J1099

19 It

S24 7S

COMMODORE

SOFT-WARE

INNOVATIVE CONCEPTS
Flip-n-File 10
Flip-n-Pila 15..
Flip-n-File 25 Lock
Flip-n-Fite SO
Flipn-Fife 50 Lock
Flip-n-File Rom

...3.50

8.25
..17.95
17.25

..22.95
17.25

ADVENTURE
Diikey

Ulna Disassembler ...

WIC0
(Joysticks)

15-9714 Bal Handle...

50-2002 Super 3-way..
72-4545 Trackball ... .

50-2030 Boss

50-0108 Grip Handle..

. 32.95

. 32.95

.16.99

...19.99

...29.99

...12.99

...19.99

COMMODORE
Simon's Basic 34 75
Assembler 64 34.75
Super Expander 22.75

Logo 64 49 75

Pilc-164 38.75
Easy CalB 34.75
Easy Scrip! 38.75
C 64 Computer CALL
C 1541 Disk Drive ... 195
MPS 801 Printer 175
C 1702 Momlor 209
C 1531 Datasette 39.75
C 1660 Aulo Modem 85

BRODERBUND
(C-64)

The Print Shop 29.95

Graphics Library 19.95

Whistler's Brolher 19,95

Stoallh 19.95

19.95

32.95

Spel linker

Bank St. Writer

Raid on Bungeling Say . 19 95
Championship Lode Runner 22.95

Lode Runner 19.95

Operation Whirlwind .. .22.95

PRINTER INTERFACE
(C-64)

Grappler CD 89 95
Cardco ? G 65.75
Cardco 7 B 39.75

Cardco 7 PS ,,..,59.95
U-PrintC 59 95
B.I Interlace CALL

Connection: Epson 69.95

Connection: Star 69 95

Connection- Okidata.. .69 95

Conneclion: C. lloh. . 69 95

Connection: Seikosna....69.95

SPINNAKER
(C-64]

Delta Drawing (ROM)....22.75

Cosmic Life [ROM).. .. 22.75
Alphabel Zoo (BOM) ....19 95

Kindercomp (ROM) 17.95

Pacemaker (ROM) 19.95

Fraction Fever (ROM).... 19.95

Kids an Keys (ROM).. . .19.95

QR & D
Copy Q 27.95
GPC Printer Interlace....65.00

SUBLOG1C
Flight Simulator II. 32.75

Night Mission Pmball 22.75

CARDCO
C/01 Wrile Now . . 29.95

C/02 Wnle Now-64 .. 39.95

D/01 Mail Now- 64 .... 29 00

D/04 Spell Now ■ 64 .... 29 00

D/02 Utility Desk .... 19.95

CSD-t DiskDnvefnow). CALL

MOD-1 Wodern(naw) .. CALL

D/03 Tax Payer (new]. 27 95

D/07 Cite Now/64 (newl ..27.95

O/08 SUper Punier Utility

D/OH Super Primer

Ulihly 27.95

CK/1 Numeric Key Pad 34.95

DC/1 Data Cassette . 39 95

CB/5 5 Slol

Board C-64 54 00

CFV1 LiqUI Per 29.75

CE/ICnssottelnterfacu. 29.75

CB/3 3 Slot

Board Vic-20 24.95

CB/6 6 Slot

BoardVic-20 65.00

HES
HESGnmesS4 22.95

Omni Writer/Spell 34 95

HES Won 64 23.95

Microsoft Multiplan . 55 00

Typo N Wrile 19.95

Turtlo Graphics II 23.95

Cell Defense 22.95

Paml Brush 12.95

Tn Main 22.9s

Grannies Basic .. 27.95

HES Kit 29.95

Millionaire 23.95

64 Forth 24.95

HES Wriler 64 . 24.95

MICROBITS
MPP 1064 (C-64 69.9E

TELE LEARNING
CM-250CC-64 39.95

CARDCO MOD-1 fC-64) CALL
NESTRIDGE 1C-64) CALL

MITEY MO IC-64). CALL
1660 AUTO MODEM IC-61) 85

CONTINENTAL
(C-641

Home Accountant 44.75

1984 Tax Advantage . 35 75
19B5C-64 Book oi Software.. . IE95

BATTERIES INCLUDED
Papei Clip 59.95
Spell Pak 34.95
Consultant 59 95
Paper Clip

w/Spell Pak 75.95
Home Pak 34.95

Bus Card 129.95
80 Column Board . 109 95

Scarborough

Songwriter $24.75

Phi Beia F S29.95

Wastertype $2d 75

Run I Money S24.75

Net Worth S49.95

EASTERN HOUSE
Habbit C-64 19.95

Rabbit VIC-20 1995
MAE C-64 27.95

Telstar 64 1995

M.L. Monitor 64 1895

SS1
(C-64]

Computer Baseball 24 75

Field ol Fire

Computer Quanorback

Questron

50 Mission Crush

24.75

24.75

24.75

.24.75

Microprose
Sciu flight S22.7S

NATO S2275

Spitlire S'995

F-15Stnke S2275

Air Rescue ,, .$22 75

EPYX
IC-6-1)

Fasl Load 26.75

Breakdance 23 75

Greatest Baseball 24.75

Summer Games 26.75

PERSONAL PERIPHERALS
Super Skelch 64 32 75

Printer Utility 18.75

KOALA
(C-64]

Koala Pad 59.95

PRECISION SOFTWARE
Superbase 64 52.75

AMERICA'S MAIL ORDER HEADQUARTERS

LYCO COMPUTER

WORLD'S LEADER IN SALES & SERVICE

TO ORDER

CALL TOLL FREE

800-233-8760

In PA 1 717-327-1824

Lyco Computer

P.O. Box 5088

Jersey Shore, PA 17740

tts&¥xS&&&7^^
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COMPUTER 

CARE 
BIB 

DIS'" DRIVE 
CLEANER., •• •..•• .. S '27~ 

C()J.!Pl.JTERCARE I(IT 5191S 

NORTRONICS 
DISK DRIVE 
CLEANER 
wilh sollware 

REG. 49.95 NOW 19.95 

PRINTING 
PAPER 

3000 SHEETS 
FANFOLD S42_ 7~ 

1000 SHEETS 
FANFOLD Sign 

l000SHEETlEnER 52195 
200 SHEETS lEnER S899 
1~IVoGSTATlONoo.RV $1 0911 
MAILING lABElS I''" I S99~ 
14 • 11 1000 

FANFOLD $ 24 75 

COMMODORE 
SOFT-WARE 

INNOVATIVE CONCEPTS 
Fllp.n-Fi'a 10 .... ..3.50 
Flipon.File 15 ... ... ..... . 8.25 
Fllpon·File 2S Lock ... ... 17.95 
Fl ip.n.File so .. .. .. .. . 17.25 
FIip-n·File 50 Lock . .... .. _.22.9S 
Fllp-I)·File Rom ....... ....... 17.25 

ADVENTURE 
DIUey ... . .. .... . . ... .. 32.95 
Ultra DiHSSflrntJIer .. . .. 32.95 

WI CO 
(JoystiCks) 

1$·9714 Bal Handle ...... 16.99 
5()'2oo2 Super 3-way .... 19.99 
72-4545 Trackball. ........ 29.99 
SO-2030 8oss ............ ... 12.99 
5(H)108 Gri J;! Handle .... 19.99 

COMMODORE 
Simon's Bask: ......... 34.75 
Assembler 64 ......... .... .. . 34.75 
Super E~pander .... .. ...... 22.75 
Logo 64 .................... .... .49.75 
P, loI64 ... .... ....... .... .. ...... 38.75 
Easy Cale...... .... ..34.75 
Ea~y S~r jpl ....... ............. 38.75 
C 64 Compulel .............. CALL 
C 1541 DiSk Drive •....... 195 
MPS 801 Prinler ... ........... 175 
C 1702 Monilor ............ .... 209 
C 1531 Oala5elle ....... ... 39,75 
C 1660 AUlo MOdel1l ........ .. 85 

BRODERBUND 
(C·64) 

The Print Shop ..... 29.95 
Glaphi~s Ubrary .. ......... 19.95 
Whistler's BrOlher ,19,95 
Slealih .................. .. ... ... 19.95 
Spelunker .... ............ .... . 19.95 
Bank SI. Wriler ... 32.95 
R3ld on Sungellng Say 1995 
ChampionShIp Lode Runner .22.95 
Lode Runnel ................. 19.95 
Operaiion Whirlwind ...... 22.95 

PRINTER INTERFACE 
(C·64) 

Grappler cO ..•..•..•....•...• 89.95 
Cardco? G .......... .. ....... 65.75 
Cald~o ? 8 .... .. ...... ..... ... 39.75 
Cardco ? PS... . 59.95 
U-Prinl C ., .. ... ............ 59.95 
B.I. Inlerface ...... .. ... ....... CALL 
Conne<:lion: Epson ........ 69.95 
Conne~lfon : Star ...... ... .. 69.95 
Conn~I >on : Okidala ...... 69.95 
Connecllon: C. IIOh ...... 69.95 
Connecllon: Seikostlll .... 69.95 

SPINNAKER 
(C·64) 

Delta Drawing (ROM) .. . 22.75 
Cosmi~ Ule (AOM) __ . ... . 22.75 
Alphabet Zoo (ROM) .... . 19.95 
Kindelcomp (ROM) ....... 17.95 
Facemaker (ROM) .... .. .. 19.95 
Flacl ion Fever (ROM) ... 19.95 
Kids on Keys (ROM) .... 19.95 

OR & D 
Copy 0 .. ...... ..... .... 27.95 
oPt Prin ter Interlace .... 65.00 

SUBLOGIC 
Flight Simula tor 11.32. 75 
Nignt Mission Pinball ..... 22.75 

CARDCO 
CIOI WriTe Now . . •..••• 29.95 
Cl02 Wfile Now· 64 .. . 39.95 
0/01 Mail Now, 64 . . .. 29.00 
0104 Spell Now· 64 . . 2900 
0/02 Utll ily Oes~ .. 19.95 
CSO'I Ols kOrl~e(nBw) ... CALL 
MOO· \ Modern (new) .. CALL 
0 /03 TeA Paver (new) ..• 27.95 
0107CaIC Now/64Ino"" . 27.95 
0/08 SUper Printe, Utility . 
0/08 Super Prinler 
urlhty . . .. 27.95 
CKlt NumericKeyPad ... 34.95 
DCII O~ta Cassette .. 39.95 
CBl5 5 Slot 

.. ... .. 54.00 
CRII Llghl Pen 29.75 
CEIl Casscnelnle,lnce .. 29.75 
CBI3 3 Slot 
Board Vic·20 
CBl66 Slot 
Board V,c·20. 

HES 

. 24.95 

65.00 

HES Games 84 . ... 22.95 
Omnl Wllte,/SPeIl . 34.95 
HES Mon 64 ••.• ... 23.95 
Mi<: rosO!l Multiplan 55.00 
Type N Wille . 19.95 
Turlle Grapllics II . . . . 23.95 
Cell Oelense • . . 22.95 
Paint Brush. 12.95 
T" Moth .... 22.95 
Graphi<:$ Basic 27.95 
HES Kit .. 29.95 
Millionaire ... 23.95 
64 F(lf1h . . . . .. 24.95 
HES Writ". 64 . • .. 24.95 

MICROBITS 
MPP 1064 (C·54 ... "". 69.95 

TELE LEARNING 
CM·250 CC·64 .. ........ ,.39.95 

CARDeO 1.100·1 (c.64) CALL 
NESTRIDGE (C:.&I) ... CALL 
MITEV MO le·64l ........ CALL 
1660 AUTO MODEl.! (C·541 ... ,, 85 

BATTERIES INCLUDED 
Paper Clip .. . .. .. 59.95 
Spell Pak .... . .... ... 34.95 
Consultant ..... . ....... 59.95 
Paper Clip 

wlSpel1 Pak .. .. .. ... ... .. 75,95 
Home Pak .. .. .. ... 34.95 
Bus Card ... .......... .. .. .. . 129,95 
80 Column Boa,d ....... 109.95 

Scarborough 
Songwrite, $24.75 

Phi Beta F . . ......... . 529.95 
Mnlertype .. 
Run I Monev 
Nel Wolth ..• 

. $24.75 
· · · 524.75 

. .... 5<49.95 

EASTERN HOUSE 
Rabbil C·64 ... .. .. . .... . 19.95 
Rabbi! VIC·20..... . .... 19.95 
MAE C·64 ..... .............. .. 27.95 
TeISla,64 __ .. . 19.95 
M.L. Monitor 64 ........ .... 18.95 

SS1 
(C·64) 

Computer BaHball .24.75 
Field 01 Fi.e .•..•............ 24.75 
Computer Quarllntlack .24.75 
Ouastron ........ . .. 24.75 
50 Mission Crush ......... 24.75 

Mlcroprose 
SoIu Flight .$22.75 
NATO ... .•...•...••.. . $22.75 
SIIII1,'e . . 
F'15S!ri~e 

AI. Rescue . 

EPYX 
(C'54) 

·· ·5t995 
.. 522.75 
.. $22,75 

Fasl Load .... ................. 26.75 
Breakdance .. . .. .. 23.75 
Greatest Baseball .... .... . 24.75 
Summer Games ..... ...... 26.75 

PERSONAL PERIPHERALS 
Super SkelCh 64 .. ..... ... 32.75 
PrInter Utility ...... .. •.. .•... 18.75 

KOALA 
(C·64) 

Koala Pad.. ., ........ .. . 59.95 

PRECISION SOFTWARE 
Superbase 64 ....... 52.75 

AMERICA'S MAIL ORDER HEADQUARTERS 
TO ORDER 

CALL TOLL FREE 

LYCO COMPUTER 
WORLD'S LEADER IN SALES & SERVICE 

800-233-8760 
In PA 1 717'327-1824 

Lyco Computer 
P.O. Box 5088 

J ersey Shore, PA 17740 



ROY'S CHEATSHEET
KEYBOARD OVERLAYS

FOR COMMODORE 64tm
(VIC-20 also « vi 111 bit)

LEROY'S CHEATSHEETS" are plastic laminated keyboard

overlays designed lor use with popular software and

hardware for Commodore's VIC-20 & C-64 computers.

These cut-il-out yourself overlays are designed to (it over

the keyboard surrounding the keys with commands and

controls grouped together for easy references.

LEROY'S CHEATSHEETS®
make life easier for you

L

D

0

D

D

a

a

D

a

□

MES Writer

I'aoer Clip

Quick Biown Fo*

SciD[64

Sptsaicript i? "

Wo r dp; a 3f PL US

OmniffMlAr

WordpfO fiA

WnTfl NOwf/fi4

Fleet Sy&iem ;

SPREADSHEETS

D
Li

0

D

Li

□

a

L
a

D

a

D

D

CilafUlultiHMK

Ciic R»ui|iiari

Eur Cfle

UulEiplan

Pra:tiCfiic64

Tfis Uflniger .Cltw

upcr

flr Si*>« P

iii

Pnniei.icqw, i«t vp^pj?

Pruner,if[.iWr,if** i

Prmlcr, ii«'iFin.i iqi

Pnnipr. OkiOaiag?

Fi SO * 100

&B3

D buhu j.-.- ■OTi.

□ for ine Beginner -^

O Sprues Only

G FligM SimittlllH II

D Doorjlo

D '5*1 Oi*k
0 Sly Tr«v«l

LANGUAGES

• UTILITIES

D COMAL

D SIMONS B«SIC

D Blue

□ HnmonM

D LOOO iirni i>

D Pilol iCB«i

□ V.clei

D Trifl SmaiT 6* Terminal

D VIP Tnmiml

Oty. X S3 95 S.

Shipping S handing s

6% sales lax S

1.00

My VISA or Mallei C«.O NUUBER EKPIHiTIOH

| | I I I I I I I I 1 I I I

OR SEE YOUR LOCAL [) I Al.tiR i

When it comes to Commodore,

Commodore users come to us!
• REPAIRS?

Commoil»rc Ut

■ CATALOG?

i il FREE upju

wiiircn

NEW C-126!!!
Call for pricing,

availability & software

DISK DRIVES
Commodore 1541 .... Cull Phoncmark Dalasettc . S29

Commodore 1571/72.. Call Epyx l-ost Load J27

Indus GT Cnll

MONITORS
Commodore 1702/1902. Call Tekniku MJ22 |BGB| . S249

TeknikuMJIO 189

ZenithZVMGr/Amb . S89/99

SG10 PRINTER

2K Bulfcr

NLQ Mode CALL!

We *iock a eomplclo HtacUon «i repJinmenl

lihhons ut Ihf tOWdll possible pfki's. uill tit.

PRINTERS
Comrex CR220 Identical to Powertype Daisvwheel 18 CPS

MP5 801

DPS 1101 Dai^ywheel

S129

Hired Conned [6C64
Commodore MI'S 802

with Cardco B S354

RitcmunC+ Call
.Cull mw-350interface .... Cull

Cull Okidnlul»2 Call

ACCESSORIES

Com Cool Driw Fan 149 Power I'ak $27

Com Cool Plus, w/ surge ... 69 Surge Protector 4-Plug ... 25

■ SPECIAL • JSdexDiskettesSSFDDt 10.98 • SPECIAL •

BLACK NAUGAHYDE COVERS

C-64 or 1541 Drive ... a. J5 1702 Monitor S 10

MSD Drives 1/2 5/6 1525/MPS 801 7

Gemini 10X 9 1526/MPS 802 8

COMI'l.iSI.IIVI-: STARTER

KIT&VIDTBX. ■ Bold for

MODEMS

Commodore 1670 iztm

Commodore 1660 ..

Wcstridgc 6420

Mighty Mu

VIPlermimil

DATABASE MANGERS

The Consultant *59 PFS:File
Super Base 64 49 PPSlRspOrt
The i\1,i[i,li;i-i 35

WORD PROCESSORS

Paper CIlp/& speller ISS/69 Easy Script

Fleet System 2 Call Easy Spell

ACCOUNTING
Commodore GL/AP/AR/INV/PR each

PeachtrecGUAP/AR system

MOST ORDERS SHIPPED WITHIN IS HOCUS' Advertised jium in (or bank Cbctt °r UU;

VBAMC oidm nld J 5S NO C 0 I) ORDERS Fcnoiul « compiny thtcki dtlif ordtrs I] d«yl

ire final - dticflivf nvrichifidirf miupfifd tvr wme product only Cal] lor Tctmia juEhufiunon n

Tclumed produeii trr uit^ecl lo a inl«Ljn(fcf unlcH IN J art df(«!i*( ind itEuired (cpi ei«f Eid

]S lor ihippmg llZ VI mm 1 Plwr rill lot shipping Dn manilou Ohio rnidfiili add j 5% ulriU

»59

49

S35

17

$34

$139

rdti

All site

mbfj Ail

AdJ

HOURS] MUMlAV-FKlDiW 10 AM to 7 I'M • SATURDAY 10 AM to S I'M

OHDKK

LINE: 800-638-2617
INFORMATION & IN OHIO 21(3/758-0009

1'r.Lrri k i

i:«)I BOAHDMAN-POI.ANDKOAD POLAND, OHIO 445 14

LEROV'S CHEATSHEET" 
KEYBOARD OVERLAYS 

WORD PROCESSORS 

Cl h.~ 5eflp' 
o t<ESW,,,., 
o p • .,., C li p 

o O"'C ~ 6,.,," ~o . 
a $'''0. 6< 
o S_ooo"o' " .• ' I.' a. ,.,,,) 
o ......... pr. l1PlUS 
o O .. n",,,,., 
[J w • •• o' o S, II , I ., .• ••• , ,, 1 
OW,;,. No .. 118' 
D n u t $, ..... 2 

SPREADSHEETS 

a C.~R""" , .... "",,, 
o Ct le 1I. ,ult , .... , 
a ["yCol< 

a "'"'''pIOn 
o Pta".e,,, 6< 

"'''!,tfUI 

o 'n" Con..,"""' ,,,,,,,,.0.,,, .. , 
o Tno M.n.~or .C ... , 
a Supo,O ... 6' 

MISCELLANEOUS 

o Slon. ,,»<,,· ""' ''- - ' 
o for Tn. B.~,"n .. ,-.. ... .. , 
o SO"," 0.'. 
o Hg"' S",'""' •• II 
o 00001. 

o '5-1' 0". 
o 5>, h,,"' 

0 COM~l 

0 S' MON"S 6~S'C 
0 BOlle 

0 Ha"'OII" 

0 lOGO , ...... " 
0 lOGO "_,, 
0 PolO! " .· .. 

'n"!!,f',., 
o V,c' . , 
o Tn. Sm,,, " lerm.n" 
o VIP ' . ,,,,,noJ 
o 10,,,, &. 

Id·!!"un 
o P"n .. \ COy'''' ...,." .... "" 

o ""," .... .oOY , '''' .... ." 

o p"", .. "" ,,,", •• I " I •• '00 

Qly._X S3.95 S.~ _ _ 

~ & h<lndtng s 1.00 

o 0"0"" ,,,,,",,, ,'0. 
o 0"",.,.0',.,,, g1l ~l 6% sales lax __ $:..:=== IPA , • ....,~t. ", .. I 

O~l e 

Doaler inquiries welcome 
TOTAL S _ _ _ 

uS FlIP-i05 
NO COD' , PlEAse 

, m 

Add'ess ~~~~~~~~~~~~~~~~~~~~_ 

., 

CHEATSHEET PRODUCTS 'NC ~ 8 
PO Box 111366 P,lh burgh PA ,5236 ( 4 t 2) 161-1551 

I I I I I I " II I I I I I 

~~PI~AlION 

DATE 

OR SEE YOUR LOCAL DEALER 

When it comes to Commodore, 
Commodore users come to us! 
• REP,\IR S? 

W ...... A.llIo"w:! 
Com llOdor. M,p"" C""". 

Commodore 154 1 
Commodore 1571 /72. 
IndusGT .. 

• CAT,\ I.OG? 

Cull 
Cu ll 
Cn ll 

PhonCllulrk Datascttc 
Epyx Fnst Land 

MONITORS 
Tckniku I\1J22 tRGIl) 
Tckniku MJ 10 . 
Zenith ZVM GrlAmb 

PRINTERS 

$29 

'" 
$249 

189 

Comrex CR220 Idenlic.1) to 
MPS801 .. ... Sl29 

Powertype Daisywh«1 18 CPS 
with Cardco B .. •• ... . $354 

DPS 1101 Daisywheel Ritem,m C+ . .. ..... Cu ll 
Direct Conner llo CG4 .. ... Cull 

Commod ore MI'S 802 Cull 
MW·350 In te rrace ... . Cull 
Okid nlu I H2 .. .... ... Cu ll 

ACCESSORIES 
Cum Cool Drive ran ..... 149 Powe r Pak .......... $2 7 
Com Cool Plus wi su rge. . 69 Surge Protcctor ' ·Plug . . . 25 
" SPECIAL " Xidex Diskettes SSIDD $ 10.95 " SPECIA L " 

BLACK NAUGAHYDE COVERS 
C·54 o r 1541 Drive .. . ea. $5 
MSD Drives 112 ••..•.. 5f6 

Sl O 
7 

Gemini lOX ........... 9 

1702 Monitor. 
1525/MI'S 80 1 
152611\1PS802 ....... . . 8 

Com m odore 1670 ,lllOa.,,4 Call 
Commodore 1660 $59 
Westr ldge 6420 Call 
Might y i\10 . Cull 
VII ' Te rminn l ....... . 

DATABASE MANGERS 
The Cons ullnnt $59 P FS:File ... . 
Super Base 54 . .. . ..... 49 PFS: Rel)() rt . 
The Mnnugcr ... . ... . 35 

WORD PROCESSORS 

$59 
49 

I'll per Clip/& speller 
Fleet Syste l1l 2 

$55169 EIIsy Scrip l . . . . . . . .. $35 
Cu ll Easy Spe ll . . . . . . . . . . .. 17 

ACCOUNTING 
Commodore GU,\P/,\RIINV/PR . . . . . ... cilch $34 
Peachtree GlJ i\I'IAR ........... . .. .. syste m $ 139 
.lt0>1 O~I)El\l Stil PrEtl \\"mtl.~ II 1l0 ~R.I ' ...... ~i..-d pri<n 'If kt bo, ~ ,~-«. Of """"1 OId« 
,"SAI"'C at"'" odJ is''. so c.o I) OIIIJ~AS P,f>Ot»lOf """PO" cht<lI dtto f "«It,, II "'I' AU .. 1to 
... fiool- dtf<tti ...... "boo6iot ",b.p I ........ prod ... """ c.u for tt',,' • .tl>o< ...... .... bt, .o.!I 
_,oto! prod. " ......... ' 100 I ..... ~ ltt.oIno.b<y'" dtI ..... , .. ''' ..... rot tlK' ... 11>"1' NIJ 
.l'fo lot '/IIPI""J III !III "" 1 PIt ... <>11 lot • .1111'1''1 00 ..... or •. OM IniIIt ... add ~.5111 ..... .. , 

!lOU KS: MO""MV · ~· RIDA}· , 0 AM 10 7 I'." • Sr.TU RIJ ,H" 10 ,\M ", , 1'.\\ 

OHDEn 
LI NE: 

1301 fiOA HDMAN·I'OLANDHOAD 1'01-ANO, 0 11l0 4 45 14 



THE CMO ADVANTAGE

THE BEST PRICES'

Wo will meel or beat any

qualified price you find.

r- Nest day shipping on all in

stock item5.

^ Ffee easy access order

inquiry,

^ Ordurs Irom oulside

Pennsylvania and Nevada

savo stale sales Ian,

«■ Froe technical support mlh

Our lactory trained lee time a I

staff

*• There is no limit and no

deposil on COD orders.

r~ There's no exlra criarge for

using your credit card. Your

card is not charged until iyh

ship

." No wailing period for

cashiers etiecks

v We accept puictiase orders

from qualified corporaiions.

Subject to approval,

v Educational discounts

available lo qualified

inslilutions.

»- FREE CATALOG MEMBFRSHIR

ORDER LINE

1-800-233-8950

in PA 1-800-242-4215
CUSTOMER SERVICE

AND

TECH SUPPORT

1-717-327-1450
Dept. A408

MAILING ADDRESS

EAST

Dept. A408,d77E Third Si

Williamspon, PA 17701

WEST

Dept.A408, PO Box 6683

Slateline. NV B9449

UiMBFH OIHECT MARKE1ING ASSQCIAtlON

CREDIT CARDS

PRINTERS

SHIPPING

Add 3Hi minimum S5 00 ship

ping and handling on all orders

Larger shipments may requira

addilional charges

All items subject to availability

and price change.

Returned shipment!, may be

subject to a restocking lee.

CANADIAN ORDERS

1-800-268-3974
Ontario/Quebec

1-800-268-4559
Other Provinces

1-416-828-0866
In Toronto

TELEX: 06-218960
2505 Dunwin Drive.

Mississauga, Ontario
Canada L5L1T1

All prices shown are for

U.S.A. orders.

Call The Canadian Office

for Canadian prices.

GP-100 PHa'W S1890O

GP-550 Duii Mode S269CO

Bite 5 C61 S2J9 00

#CITIZEN

MSP 10 (80 Coll S349 00

tJSP 15 1132 Cotl J499 0O

crroH
PfD*nt« JSM S21900

Pi winter B510P 5299 00

Prosier '5&0P S469 DO

F10-40P Slammer SS69 00

ProAnter &10 NLQ S329 00

EPSON
fix-so, nx-irjrj ut so. jsuo cali

FX SO* HIM*. LO15O0 CALL

Mo-ne-'iitr 10 CALL

JUKI

6000 Lpllor Duality... CALL

NEC
8027 Dot IValNic S299 00

OKIDATA
182. 19?. 193 CALL

Okimate-64 S'99 CO

O OLYMP1A

Compacl 2 S369 00

CotnpJd TO SH9 00

NefO!tpoini Ool ttnru S295 00

Panasonic.
Paiasonit 1090 S159OO

Pmsstmt 1K1 S779 CO

HITfMAN

C P>ifi CALL

Commodore
128 LCD

CALL

500 Letter Ou.ilply S279 00

550 Letter OuJlily H:9C0

no Letter Quality . .. S759 0O

SB(SD)SG(Sfl CALL

Ptw,fMype LMH QusMy CALL

TOSHIBA

1340 (B0 Gol) S5S9.00

P351 (133 Col) S129900

INTERFACES

CW ParaBel 111 SE9 99

DIGITAL DEVICES

U-Pnnl C S49 99

range micro

Gtappicr CO hitrljce 19)99

TYMBC

C64 Prime' Inlwlme SC9 99

Supet Shtlcn Graphics Paa S39 99

©Koala
CW Koa'a Pjd BOM S5? °1

SX'64 Portable CALL

Commodore 84 ,....3149.00

CBM 4 Plm 1199.00

M 801 Doi Milru Pjrsifel S189 00

MB02 Scnal

MCS 803 Dot Wain. il?9 CO

1520 Coror PiLnierJPiotier S129 00

1530 Daiiselte S39 99

1660 Auto Modem S59 99

1702 Color Monitor S199 CO

OPS Daw/AWel Piinie' S339 0O

Oesl Oigimie' Lock S49 93

1311 Joystick each S599

1312 Paddlos Sit 99

1110 YKSIC,,., M2M

1111 VCWI S69M

THIS

MONTH'S

SPECIAL!

PFS

File & Report

Package

589.99

Precision Software

S59 99

S79 99

S39 99

569.99

S139 99

S139M

»'Sp*ii Pan

Sps'lPak

The Consultant

flu sea id II

B I 30

SD I Usk r>|Ve 521900

SD 2 Disk Otive «E9

INDUS
GT-C64 O-rve S259 00

cardco. Inc.

Simons Basic

Asscmoln

la,

Goil

524 99

519 99

SI7 M

6T2 99
LijntPci S32M

3 Siot VIC E<paniion (menace S3299

6 Slot Eifiansion Interlace £79 99

Cassette Interface S29 99

Parallel Priniei Interfsce .. SU99

menace

Cassette Deck S29 99

inFocon\

Zork I II III $27 99

Deadline

Wilress S29 99

ELECTRONIC ARTS"
Conitrutlion S19 99

P.nBlll CoiitiuClion S19 99

7 Cities ol Gold S25 99

Aichon II S25 99300 Green S12900

300 kntai S139O3

Comaoaie. S235 00

516 95

S1J9S

516 05

SI4 9S

S19M

({bmc

J191U Colo' S179OC

JB 1260

JB 1201/1205

JB 1205 Am«i

JB 1215 Color

JB 1260 Gieen

JB 12O1.'12O5

JC 1215 ColO'

Continental Sonware

rue Home Accountant S59 99

!'! Lin -.mii. i,j] Softwan;

tnnj Fever 529

Fleet Swum II Wwd Procsssor S59 9S

* 1AXAV

100 12' &efn 599 99

105 12" Amta S99 99

Cola* S239M

WM122 AmCer

Gi«n

maxBii
V. UDl 5S.D0 S17 99

TELE LEARNING

30C BiijJ S39 9[

nw miCROBITS

TO-i 300 B.iud AD'ia S69 95 5-. EiecMi; SS'SQ ErJ.i S139S

.,. Next day shippIng on atl In 
stock items. 

.,. Free easy access order 
inquIry 

.,. O,ders Irom ou tSIde 
Ponnsytvania and Nevada 
save state sales t a~, 

.,. Free te<:hnrClal suppor1 ... ,m 
our laclory t.alned technical 
stall , 

.... There is no limit and no 
deposit on C.O.O orders. 

.... There·s no exile charge 10' 
USIng your credIt card. Your 
card i, not cha'god unlll wo 
shIp. 

.- No waIt Ing pellod lor 
cashiers che<:ks 

.- We accepl purchase orders 
Irom qual ified cOrporalion s, 
Subject to approval , 

.,. Educal lonal discounts 
avaIlable to qual IfIed 
inSli lutions. 

.... fREE CATALO G MEMBERSHIP. 

ORDER LINE 
1·800·233·8950 
'" PA 1-800-242-4215 
CUSTOMER SERVICE 

AND 
TECH SUPPORT 

1-717-327-1450 
De pt. A408 

MAILING ADDRESS 
EAST 

De pt . A4 08, 4n E. Third 51. 
Williamspor1. PA 1771)1 

WEST 
De pt.A408, ~O. Box 6699 

Stateline. NV 89449 
UEM!l ~ DlRlCl I.IAAI\E IIl;(; ASSOCWID!< 

CREDIT CARDS 

:ICES 
I-·~=:q r,~ 
-.~-. - "''''' ... 

SHIPPING 
Ad(l 3%, minimum S!>.OO ship' 
ping and handling on nil ortle.s, 
Larger shlpmenls may r9Qu irll 
addllional cnarg es. 
All ,tems subject 10 availabilIty 
and pnca change. 
Returned sh ipments may ba 
subje<:t to a restocking fee. 

(;1'·100 P" .. 
(;I'·~50 IN" M tNl~ 
Elite 5 ct4 

CITIZEN 
MsP 10 (I!I) CoIl 
I~SP ,~ 1132 CoIl 

C . ITDH 
PI(~""I" 1!JCO 
Pftu,"'tr 8!rlllP 

P,"~''''e' 1550P 
fl0- 40P SI!rW"'!f 
PrO"~Tll" 8510 Iole 

EPSON 
R~ ·80, II): 100 1.);80 JXlID 
rX·80 . rXl 00 . lO I!JCO 
~"ltrl0 

..JUKI· 
5CXXllll1 .. 0u'~1V 

NEe 
8027 001 ~.tr" 

OKlo<\TA 
l a2, 192. '" 00um" .. 64 

" OLYM PIA 
ComIlOtI 2 
Com,., eo 
hetdltpOonl Col MIl,,, 

\3-0900 

""00 

S21900 

"". ~69oo 

5869 00 

"" 00 

DU 
D U 

"" 
D U 

,moo 

CAll 
SI99 00 

"'00 "". ""00 

Panasonic. 
PWSO'IIC 1090 
P¥\IWIIC ltJ91 

". 

$19900 
527900 

'''' 
~ S ILllER-REEO 

soo l l l1 .. f>JI'1V S2J9 00 
5:(l h~ .. Ovl/lly S-I19oo 
no lell .. Im~ty $7;9 00 _r 
~ISGISR CA.ll 
Po<o!n)'llt l~" er aU~I ' CAll 

TOSHIBA 
t >4{t (80 CoIl 
P:l5t (Ill Col) .. 

$599,00 
. ,$t299 00 

CANADIAN ORDIRS INTERFACES 
1·800·268·3974 ~ 

Ontario/Quebec 
ct4 ?"oIleI'" "'" 1·800·268·4559 DIGITAL DEVICES 

Other Provinces 
U·P" nl C $49 99 

1·416·828·0866 iiOrange mr«(O 
tn Toronto 

Gr~ co ~Whce '"" TELEX: 06-218960 TYMAC 
2505 Dunwin Drive. C64 "' lOll< I ~.'tact "'w Mississauga, Ontario ~. --.. Canada L511Tl , 

are for S\JPt< Sio.elCft Gr.:>I'II<::< Pill '''" 
Office Q I1Dala 

Commodore 
128 LCD 
CALL 

SX-84 Porl . bl ••• ••••••••••• •• C ... LL 

Commodor.84 .... ••. ... $ 149.00 
CBM 4 PI .. ....... .......... l l '9.0 0 

M·801 Cot 1.1.111 .. P",lId Sla9 00 
M802 S."II S219 00 
MCS IIOlCoI 1.1.1tr" $17900 
1$20 COIOI "'1IIl .. IPIo:!, r SI19 00 
1~ !lIIH'tt. '"W 
I~I o.~ 0<...-, SIgogOO 
1660 !.ul0 ~.~OO!m $5999 
1102 CoIGf l.tOl"llor SI99 00 
O?$ o..~~"!1 Pr,nw "" 00 ~ o'O_tr lOCI. "'W 
1311 .ojSI,CI. ,.,~ "" 1112 Pod";U Sl1 91 
1110 \'IC lilt "'" 1111 VIC I&( .," 

iiiiii l H"i. 
so 1 .. ~ 0"" $21900 
SO 2 .. ~ ().-.-.e Slog 00 

iNDUS 
GT·C64 ().-". S259 00 

cardco, Inc. 
,O' "" "'" 3 S»I 1'1(; t .p_ InI'~KI "'" B Slot ('o.nsoon I nt'~"1 S7999 
C",!n, Inl"flu 52999 
p,,;ttoj Pr.n:er In:!f!ocr 5-W99 
P,,111!1 InI~~lc, w'G!';>'"IIe$ "'" ClSsenr (le(, '"" 

MONITORS 

AMCEK 
300 Gr~!f1 SI2900 

,."'"~ $1:19 00 
Color :m Com:>:J5 :' S23:;00 

U SMC 

9\91U COlOr 5179 00 

NEe 
JB 12frO '"" J8 1<'0111205 '"" .IS 1<'05 A,r,!>!! '"" .IS \~I~ COIOI $21900 
.IS 12frO GrHo' "'~ 
JB 12\)111105 (~.' S9"l 99 
JC ms Colo< 521900 

1I' -mxAN 
100 12 .. " '"" ,os 11" ArnOtr '"" 210 Coler S239 00 

~ 
ZVMI22 Amtlt, """ ZVMI2J Grfffl " .. NM!Jtl COlOr "". 

THIS 
MONTH'S 
SPECIAL! 

PFS 
File & Repor t 

P ackage 

.," 
"' " 

Precis ion Software 
SI.:l!m.tw 51 "I~ 

BAIfERteS~.cu..cEf) 
P~,CIi(I $;999 
PI:l!f.:t.cr MS~ p~('. 

S:l!' Pi\ 
I~. C"",",unt 
8ulU,a II 
BI !!lJ Ot~., 

(= c om m odore 

SII'IO"S SI~ 524 9'J 
Am",~" $1999 
EISJr>l\ll\(~llIln IV $1199 
Gort 51299 

InFoc:om 
Zor" I II III 521!!9 
Dtl~'" S29 99 
l'/,tlllS' 529 99 

ELECTHONIC ,\ HTS ' 
1.1_ ConWlltuon $19 99 
I'IrooIll ConWiX1"", $1999 
1 Diles ~I Gota S2S 91 
Arcfl,>n " m99 

HESWAAE 
G¥nK &4 S1699 
Tvpe N 1'1IIt" Slj 99 
!i<J:l!' ll,,1)<1 S1699 
' d Ct' ..... 51491 
11K WNor 51 51999 

Contine ntal Sotl WilJC 

l/1f I'bm. ActOl/nt"'! 54999 

,,,,,, F"" 
fI" l 51, i.", II Wora PrOC"SCf 559 99 

SPINNAKER 
S- horm 1 Of 2 5N99 
!lrIJI O"~"'II S29 99 
KtdS on ~eys 529 99 

SUS LOGIC 
Flqa 5<""'l1or n S39 99 

Pr01It1Of II 



CBUE

End Cartridge Clutter!
NOW - ANYONE CAN COPY

C64 CARTRIDGES - FAST!
CBUS — lets you copy and store up to 17

cartridges on a single diskette.

WE GUARANTEE STORAGE AND

PLAYBACK OF ALL STANDARD

COMMODORE 64 CARTRIDGES

CBUS —The Cartridge Back-up System

for the Commodore 64 9W«"3

Price includes CBUS 1 Cartridge Snopshooier, CBUS II Cartridge

Emulator. Diskette wtfh all necessary programs. Additional
CBUS Ms ova il able for 569.95. PleoiO add S3,00 for shipping and

handling.

PA residents pleaso add '. .

VISA, MC, CHECK, M.O. Accepted

H.J. Brachman Assotiatti, inc.

P.O. Box IOT7. Havorlown, PA 19083

CALt TOLL FREE - IBQ0-CBUS-C64

IN PA - (215) 622-5495
CuniThtfM E' '1 i nt;:irrB niirnjih a' Ifwaait fiwnh-iti Lid

you could be the one to

WIN $5000
by playing the exciting game of

MAD SCIENTIST 64
MAD SCIENTIST 04 is n disk baaed educational game lor lha

Commodore E4lm. Actually a y.i :;•• within ■ gama-You advance by

■olvlng "game cluea". Along Ihe way, you receive "aolutlon clu«t"

baaed on U.S. hlitory & current aventi. Very Interactive like the

Adventure i Intocom gamaa.

To promote tin Is game, we are olleilng live caih piliai to the beat

reglatered game playere; a Grand Prize ot $5(10(1 and tour aeparate

■iceorul placa prlieaal tadi Enlranla will be divided Into 5 equal
groupa by poalal zip. The Grand Prlie will go to tha bell overall acora.

Tha hlghait icore In tha olher 4 groupa receive the tecond placa

prizea.

All priiea will be awarded. You muit return an anawar erieel. Provlilom

tor breaking llea. Extenalve protection agalnit cheating. 15 day money

back guarantee.

Game ihlpmenli begin Jun 15,1985. Anawer aheeiamuat be received

by ua no later than Nov 15,1985. Wlnnenwlll be announced on Dec 20.

1985.

Only U.S. entranta are eligible lor the caah prize*. S In the U.S.. Ihe

caah prize la void where prohibited by law.

To receive your MAD SCIENTIST 64 gams dlik, manual, blank

acoreaheet, and reglatratlon aend ■'.'> < ■ plua 12.00 shipping &

handling to:

JMADA SNTERPRIZES. INC.

P.O. BOX 1382

BELLEVUE, NE. 68005

For man Information tvrlli or clrcli r*)id*K inrnJc* number.

Commodor* i i n <, Iritfamarti of Commodora Elftctronlci, Liu

DISK COPY $29.95
•* niecLONE - iiiin in i>hf rpck up sysifm

1- FULL NIBBLER * \/2 r«HCK t 3H TROCKS

2- BYTE ENCODER - FUST UHCK UP » tONL PROrU'Iti

t- tOSY ID OPFkHIF t nil IV RUItlMnTIC

* mt ami rnu iHt raiSI vv hi ljhie. COPKR

PRO-ALIGNMENT $34.95
•olicm vniiR oiiiN iim rnsK nwivF

*NO RUVHNCEU SKILLS HLOUIRELJ

•FULL UISUHL RNU SUUNO PROMPIS

BOTH PROGRAMS $49.95!!!

FOR THE COMMODORE 64 & 0128

ORDERS CALL 800-327-8456 EXT 5
FinRirin s, ouisrnF irin mi i :»)■>-rus-rii'im

r VISa. MOSTEH COHtl. HMEX. MO, CnSHlHJ CHECKS

t. operpiors BTRNOIND my ii hk for iMMtniorf ?^

* liJE PHY HIH SHIPPINU R HHNULINU

STATEOF THE ART SOFTWARE
111 [IIXIE HI.IY

N

33IB2

copied

Sinco Navamher 19SJ. Mr Nibble has

successlully c.opiod heavily i>totecteti

diskettes tor grateful C-W owners'

While.

The nc»t generation in archival

methods rs here today!

' Hn tieller disk ropier at .my wsa

• filS/-ri>-U3S — no COnipttCQlOtJ

imtiuctions

• roiiiiiv automafo — no knnwlaiign

ot DOS lequittiij

• YoullLQVE Mft 1/ISBte'" -AnoX.

ratum mtrun 10 fays lor full 1/ilund

Own THE FINEST DISK COPIER SYSTEM lor

The C-G-f and 1541 disk drive - iodmt !

'ULL ClftClt SOfTW«B£. INC

PO [lu. 1373

Special MSD Version now available!

I 

r:: ~ U !;;;'. EJcJw 
you could be the one to 

WIN $5000 
by playing the exciting game of 

MAD SCIENTIST 64 

End Cartridge Clutter! MAO SCIENTIST 64 I •• dllk bilid Idl.lUllonl1 13"m. lor !hl 
Commodor. 841m. A(:Iu11I1 • ~.m. wUhln I 'iI,ma·You .dnne. bY, 
IOlwlng "1I.ma CIU II", Along I • 'lillY, you reel l ... "lOlulion 0;11.111' 
b,,"d on U.S. hl.,ory " currlnl Innt • . Vary Inl.,lcllvi Ilk. thl 

NOW ANYONE CAN COPY Ad.lntu .. " Inlocom 11"m ••• -
C64 CARTRIDGES FAST! 

To promote thl. g.m., """ .,. otl.rlng II ... c.al h print to thl be.t - r'III,I.,ed 13"m. pia.",.; I Gr.nd P,t," 01 $5000 Ind lour ... p •• ,t, 
l.eand f'lce p,'nl 01 USOO .. ch. En,r,nl. will be dl'lld..s Inlo 5 MluII 

CBUS - lets you copy and sloro up to 17 roup, Y pOll.' l ip. The Gr.nd Prill wl lI ;o to thl b .. t o't.,II,eco, • . 
h. hlghll' ICO ... In 11'," other 4 ",IOUP' rluly. Ihl I KO<Id pllCI 

cortridges o n a singlo disk otto. p.b ... 

WE GUARANTEE STORAGE AND All plil .. will be IWI. dtd. Youmualrllu.n In In ...... Ih .. t. Provl,lonl 
10. b .... lng II ... Ex',nll .. p.ol..::llon Igllnll c:he.tlng. 15 d.y monlY 

PLAYBACK OF ALL STANDARD blck gUI"nl". 

COMMODORE 64 CARTRIDGES 
Glml II'IIpml nl, begin Jun IS. 1185. Anlwlr 11'1"'1 mUll bl .ec:II .. d 
by UI no 11111 Il'Iln Nov IS. 1815. Wlnnlllwill bllnnourn::ld on OIC 20. 
1985. 

CBUS - The Cartridge Ba ck.up System Only u .s . Intrlnll Irl IlIglbll lor 'I'll c: .. h prllli ... In 11'11 u .s .. 11'11 

lo r the Commodore 6.4 ..... $99.95 U l h prill II wold whe .. p.ohlblled by Ilw. 

P, ice Includo. CBU5' Ca,t, ldge 5nop.l'loalor . CBUS" Cclt" ldge To IICIlvl )'CH.I' MAD SCIENTIST &4 3 1ml dl, • • mlnul'. blink 
Emulata, . Oi.kollo with all no(euo'), p'og,om •. Additio nal ICOlllhlll. Ind .. glllllilon lind 114. 5 plUI $2.00 Il'Ilpplng .. 

(BUS II', ovailabl, la, $109.95. Ploa" add 53.00 lo r s hip ping ond I'Ilndllnll 10: 

handling . 
S MADA II:'NTEBPBIZES,_INC. PA ,o,id " nts pl"cno odd 6·0. 

VISA, MC, CHICK, M.O. Accepted P.O. BOX 1382 
A.". D"achman A .. o d atol l Inc. BELLEVUE, NE. 68005 

P ,o . Box 1071. "avo .. town, PA 19083 
CAll TOll FREE _ ' ·800·CBU$·CU 

IN PA - (21 51 622 '5495 '0' mO" 1"lonn'U,," .. 'U. 0' el, e '" I."'" ..... te. numl>O,. 
_. II ~ " ft"~rI''''''' __ , 11rC. _, IU C ..... modo' . 60' I, • I .. ".m ..... 01 Com mOdO', EI..;I,onleo. LId. 

DISK COPY $29.95 II 
JI~ C4piU kJk. !! 

~ 

Smco NovembOI 1984. 1..1, Nibble has 
succeSS/lilly COpICd heavily plo/ec lod 

... "". DlKCL.DNE: - lWO IN rlf<,F 9Ac;k lIP Wt'!:T0'"" dlskcl/cs 101 gllllolul C-64 o wmorsl 
, . FUl.L NIBBLER *' "'2 'HRCK ,. III lHRl;1(S 

~J'I _~ 
2- IJYTIE ENCOOIOk - FRS I UJoICK 411 ' .t . I ONL PkO"lI'r~ 

" O HIY 10 OPEl/lll F ;t. nil IV fUO"MIIII!' 
.. n.t 01:51 ANO IHIe ""OS I Ut' '" W ill. 1.1J1' II. k :1r .Y 'kJ/ul,. oIIwu p!IOMiJ.e, 

PRO-ALIGNMENT $34.95 :~ IIIR.NIBBLE'" 
"At.IGN YnlJR OhlN ,!Ill . or!>1( OW,VF 
"NO IIUVANCEtJ SKILLS t.rWtJI .. E tJ 
"'''ULL VISUAL AND SOUND PffOMPIS 

,. ~! 
Tho flCtt gllncral,on In IlrChival 

BOTH PROGRAMS $49,95!!! me/hods .s nc,O today/ 
• No be"" (14; ",-.1 ...,~ III"'. 

° f"r·lO·"~-IIO'om*."" a ",,,,..cr,,,,,, 
• IOld11y .",,,,,,. IIC - 110 • ..., ... 1f<19I> 

0' DOS 'fClv."tcl 
• ro"IILOVf AIfI NlBBLC'o_,rno/ 

FOR THE COMMODORE 64 & C-128 
I. """ * ,1'"'' /0 rl.~'/Ol ,",rl~r,,,,c 

Own THE FINEST DISK COPIER SYSTEM lot 
rho C·64 and 154 1 (Jlsk dllve· 

I!J.J.. ""'""! ORDERS CALL 800-327-8456 EXT 5 
~ n.~tllI1 .. "UIB/II" U <;fl r:nt.t :'IO"\· !I<I!I · n'".n ~ut.L Clll t U $0""" .... [. .Ne.. 

• "'!!I r1. ""flSllik t:PI«J . n""EX. 1"'1(1 , C AS UN:R C,":r:t<G "Full Circlo 
1'0 110. 'll) 

" Of'ERflIflRS S IIINlllNr. " v ' ''I IIH Fnq ,,,,,,,,,FOlAn SMIPPIN r. 

\::::;1 
0.)'101'.0.... <!>IO' 

... hit I' IIV "0" ~HIPPING II- HIlNUllNG _(~131n3-1'0l 

STATE OF THE ART SOFTWARE S#9·95 ;;:::".;.::"'..:::::.:;: ... , 
8 :;: 

, ... ,--
, 5)"10 , .r OIXII;: I""v 
N ""rUMI FI OH,OIl 

~ 
Special MSO Vertlon now available! A .J :lHl~ 



ABBY'S CARRIES A FULL SELECTION

OF SOFTWARE FOR YOUR COMMODORE

COMPUTER. CALL FOR CURRENT

PRICES.

ABBY'S SUPER BUYS

ATARISOFT VIC 20 (ROM)
Pac-Man, Donkey Kong. Centipede, and Defender

All Font Tilles faf onlv $12 - PLUS Receive

FREE your choice of one ol (he follnwiny:

Crossfire (Cl, Demon Attack (R) oj Protecior (Rt

ATARISOFT C-M (ROM) $10 Each

PoC Man, Robotron. Defender, JiiiiijIi; Hunt, Centipede

SPINNAKER (ROM! $17 Each

Adventure Creator, Aegean Voyage, AH in the Color Cave;.,

Alphabet Zoo, Bubble Burst, Delta Drawing, Pacemaker,

Fraction Fever, Jukebox, Kids on Keys, Kindercomp,

Up For Grabs

FISHER PRICE (ROM! $13 Each

Dance Fanlasv. Memory Manor.

Unking Logic, Logic Levels.

Alpha Build, Hop Along Counting,

Up & Add 'Em, Sea Speller, Number Tumbler

We Curry A Complete Lino of Software.

The Following Is Just .i Siimple of our Products

ABACUS

Ad.. $39

Forhan r, . , S39

C Basic $39

Ullrabasic S27

TAS64 __ $69

Basic 64

Assemble;

Pnwt'r PI,i

Anatomy

Anatomy

Anntomy

Ariiiuimy

Editor

I rliL' Commodore IBiwkl.

I ihB Commotion; IDIscI ..

I ihr 1541 (Bookl ..

I the 1541 (Disci...

CBS

. .$36

.549

.519.95

.$14.0!)

S1-1.DO

Felony S27

Muxtin By Dozen $27

SuciebB With Math Surics Each S21

ELECTRONIC ARTS
Hard H,ii Mack S12

MULE .817

Music CoflHfUCUon Set S17

S17

$24

m

... . $1 7

..524

: 528
One On One . , $24

Pirilwll Cansiruclion S1<)

Sundng SIdiids $12

Mulder ZUidOfhOUf ..rr......... $17

Huillm ot llll[)C]!isihllilV .

7 Cities of Gold . .

Adv. Constnictton Kit .

Arclior)

Ardiun II

FiM.innal CooKbook

II || I' f -/ -/
II " M 4*- i —I II Jl

L J

j
jb
IB

f r
4 i '

. r *

MICROPROSE

Air Rescue I S24

F 15 Suike Eagle . . S25

Ktmnedv Approach S24

NATO Commander . . ,$2<1

Decision In The Desert S25

Crusade S25

EPYX

Fast Load(R) S26

Summer Games II 526

Ball Blazer . . S26

Rescue on Fraculus S26

Robots of Dawn . . $26

Right Stuff $26

INFOCOM

Deadline . , S35

Enchanter , . . , , S27

Hilcli Hiker .... . . $27

Infidel $29

Sorcerer $29

Witness $27

Invisnclues each 57

SSI

Kam|)fi]ruppe .... $49

Field ol Fire $29

Operation Market Garden S37

Computer Ouarterback S29

Battle for Normandy S29

Broadsides S29

Rails West . . .529

Compute Baseball . S29

Baltic 85 527

Combat Leader . ... $29

Qemstone Warrior $27

SIGHT & SOUND

Incredible Music Keyboard 529

Kawasaki Synthesizer $29

Kawasaki Rhythm Rocker $29

Music Processor .... $26

3001 Sound Odyssey . . . $29

Compute Sonii Alburns S19

Time Trivia ... $19

Music Video Kit. 529

Music Video Hits ..519

TOP HITS

Fleet System 565

Bank St Writer . . 554

Mirage $69

Paperclip/Speller 585

Hornepak $37

B/Graph , , . . $29

Cavo of the Word Wizards . . . $24
Beachhead II 529

CStvl 1541 Disk Alignment . . .$39

Print Shop $31

Indiana Jones S24

Bank St. Musicwriter $39

Home Accountant $59

Net Worth $71

Adv. Writur $32

Code Writur . . . 569

Super Base ... . $65

Ghoslbusters $25

Star League Baseball $25

Star League Football $25

Doodle , 529

Dow Jones $27

CompuServe 524

Mii|or League Baseball S3t

Team Disk (for above) $16

Movie Maker $39

Master Type IRI 529

Flight Sim. II ID or C) . . . .$39

Mr. Nibble $34

Mach 5 .. $39

VIP Terminal II .... ..$36

HARDWARE
1670 $199

C-128 $279

1B71 $259

1572 $399

1902 S279

Okimate 10 W/lnlerface . ..5199

Complete Line ol Epson Printers and

Star Printers Starting at $149

ACCESSORIES h BOOKS
Print Shop Paper Refill $13

Disk Notclier , . S 6

Ribbon Cartridge For Okimnlo 10 $6

128 K Upgrade for C 128 $179

384 K Upgrade for C-128 $369

Covers for All Computers & Accessories $8 & Up

Cardco + G $69

Koala Pad . . $59

Bulk Disks. SSDD (Elepli.rm or Nashual $! Per Disk

[IF BOUGHT BY 100'S)

Order Line

ALL TITLES ON DISK UNLESS MARKED (R) FOR ROM CARTRIDGE

"«! I"— P.™, Sat. 1C3 ET

37 s* Broad street- Fairborn- OH 45324

Customer Service

1-513-879-9699

Prepaid orders over 450 receive free shipping, UPS, continental US. No wailing period when paid by credit card,

certified check or money order. Add 42 shipping and handling on orders under 950. Add $5 for COD orders. 415

Minimum for VISA/MC. Hardware requires additional freight charge*. Ohio residents add 5.5% sales tax. All items
subject to availability and price change.

PLEASE CITE AD NUMBER WHEN ORDERING.

ABBY'S CARRIES A FULL SELECTION 
OF SOFTWARE FOR YOUR COMMODORE 

COMPUTER. CALL FOR CURRENT 
PRICES. 

ABBY'S SUPER BUYS 
ATARISOFT VIC·2D (ROM) 

Pac Miln. Donkev Kong. CenCInede. and [){Jlendel 

All FoUl Tilles 101 only $12 - PLUS Recelye 

FREE YOUI choicO 01 one 01 tho lollowlnlf 
C,ossfll6 (CI. Demon AlCack !Ill 0' P.occctor IAl 

ATARISOFT C·64 (ROM) ........ . .. $10 Each 
Pac Man. l'Iobo1l0n. Deitmde •. Jungle Hunt Centipede 

SPINNAKER (ROM) ...................... $17 Each 
AdYenCUIe Creator. Aegean Voyage. All In the Color Caves. 
Alphabet Zoo. Bubble Sursl. [){Jlta Drawing. Facemakel. 

F,actlon Feyer. Jukebox. Kids on Kevs. Kondcrcomp. 
Up For Gra~ 

FISHER PRICE (ROM) . . .$13 Each 
Dance fIInlilsy. MemOlV MllnO'. 

Linki"n LOIJIC. logiC Lcv/!Is. 
Alpha BUild. Hop Along Coulltinll. 

Up & Add 'Em, Sea Spelle,. Number Tumble' 

We Carry A Comillete line of Softwato. 
The Following Is JUSI a Samille o f o ur P,oducts 

ABACUS ,," 
Fa", ... 

C""" 
UllI;J/~,...: 

111S64 
B$C 64 
IIsscmbllll' E<!nor 
f>ow~' ~ (I" 
/ln~!O"'y 0 1 tI,~ Commmlo", lBoo~) 

/lIm!OIIIY 01 ",v CUI!lnlO'IoI" IDI~I 
/lnmOl " ~ ot ,I,v \ l>4t 11100\1 
A".'lom~ 0 1 tI'll 1541 IO,se l 

CBS 

""" M .. ,1IlI' B~ Dol en 
Succc» W ,th Po.tath So!<'IlS 

It .. <1 H ... M x \ 
MUU 
MuSIC Cor,wueIlO" SCI 
Rtlalm 01 tmIlOliSl t ~t,w 

7 C,Ion 0 1 Got,1 
11,1,.. Con ~lIuc"on K,t 
/I, e io{)l' 
A.eht)l' II 
r."lI",cml Coo~book . 
One On Or .. , 
pjnwU ConSll UCllo n 
S1I,n".,,0 Stones 
M .. def Ln<ll. .... It!U, 

ElECTRONIC ARTS 

'" '" ." 
'" ' 59 
"6 ", 
'" SI995 

$ \4 00 
$\995 
$14 00 

'" '" Each S2t 

'" m 
m 
m 

'" '" m 

'" '" '" ... 
'" m 

Ai. Rescue I 
F 15 Strike Eagle 
Kennedy ApplOach 
NATO Commande, 
Decision In The Dese.c 
C.usade 

EPYX 
Fast load IRI 
Summef Games II 
Oall BI~rer 

Rescue on Floculus 
Robots 01 Dawn 
RighC ScuH 

INFOCOM 
Deadline 
Ern:hantc. 
Hitch Hike, 
Ill iidel .. 
SO!CCIC' 
Wicness 
Inyisaclucs 

SSI 
Kamplg.uppt! 
Flel(1 01 File 
Ope,ation Ma, kec GIl,(Ien 
Computer Quarterback 
Baltic 1m Normandv 
B,oadsides 
Rai ls West ...... 
Computer Base!)all 
BaltIC 85 
Combat Leadef 
Gemstone Warllo , 

SIGHT & SOUNO 
Incredible Music Keyboilld 
Kawasaki Svnthesi~e' 
Kawasaki Rhythm Rocke. 
Mu~ie PtocesSOl 
3001 Sound O<lysscy 
Computet SOn!) Albums 
Time Triyia . 
Music Vi(Ieo Kit 
Music Video Hits 

'" . 525 
. 524 
. 524 
$2' 
$2' 

$26 
$26 
$26 

... 526 
. S26 
. $26 

$3' 
$27 

. 527 

. 529 

. $29 

. 527 
. each S7 

'" $2' 
. 537 

'" $29 
'29 

'" .. S29 
$27 

"" $27 

$2' 
... 529 

. ... S29 

.... $26 
.. . $29 

$19 
.S19 
$2' 

. 519 

TOP HITS 
Fleel SyStem .. 565 
Sank St Writer $54 
Mlfage $69 
Pape,cllp/Speller $85 
HOflleflllk $37 
O/GHlllh $29 
Cavo 01 tho WOfd Wi~ards 524 
Beachhead II $29 
CSM 154 1 D.sk Alignment S39 
Prrnt ShOll S31 
Indiana Jones $24 
Bank St Musicwfiter $39 
Homc Accountant . $59 
Net Wo. th $71 
Adv. Willet S32 
Codo WnCe' 569 
SUtlC' Base $65 
Ghostbustels $25 
Stili Leaguo Sase ball .... $25 
Star LerKJuo Football 525 
Doodle 529 
Dow J ones $27 
Compusc,vc $24 
MillO' Leauuc Saseball 531 
Team Disk UO! abovel $16 
MOVIe Maket 539 
Moste. 1 vpe IRI .. . . . ........ $29 
Flight Sim. II lOot CI . . .. $39 
MI. Nibtlle . . ...... 534 
Mach 5 .S29 
VIP Terminal II $36 

1670 
C·128 
t 57 1 
1572 . 
1902 .. 

HAROWARE 

Okim1tle 10 Wllnterlace 
Complete Line 01 Epson Pr inlers "nd 

Slat P,inters Star ting at. ....... 5149 

ACCESSORIES & BOOKS 
Print Shop Pat)lll Rehll 
DtSk N01Chc' . 
Ribbon Cmuidoc Fot Ok"nate to . 
128 K UII'Jrade 10' C 128 ...... . 
384 K Upgfiule 10' C·128 . 
Covels 10/ All COll1pute,s & Accesso.ies. 
Ca,deo .. G ........ . 
Ko~la Pad .. . 
Sulk Disks. 5500 tElcphant a. Nashua) ... 

$13 
SO 

.. 5 6 
. .. 5179 

. .. ...... .. S369 
....... . .......... . .. s8 & Up 

. .. .. 569 
. ....... $59 

. .. 51 Pc, Disk 
Uf BOUGHT BY 100'51 



Software Discounters r-

of America <& peripherals, too!) Vs-
Orders Outside PA—1-800-225-7638 ^~
PA Orders — 1-800-223-7784
Customer Service 412-361-5291

• Free Shipping on orders over $100 in continental USA

• No surcharge lor VISAfMastercard

•Your card Is not charged until we ship

S.D. Of A.

ACCESS

Beach HeaatfatDi

Bo.ich Head ll <D>

Wrich5|H)

Riitd Over

Moscow (To'D)

ACTIVISION

Ml
S.'ii

123

in

Alcazji the FQfQDllffl

Fortress (0]

Gounldown lo

Shutdown iDt

Ghos t busier a (D)

Great American

Cross -Country

RoadRscBiD]
Master ot itie

LimpS[Dl

MindBhadewiDi
Pitfall Ll ^D]

Space ShuTlleiO)

The Music SfutljoiD)

TrscprSanctionfO)

Web Dimension (D)
ARTWORX

S21

121

til

S2I

Ml

119

$1»
S21

Ml

119
$19

Alice mVideolan(j(D>S1G

Bridge 4 O(TorD)

Compubrldgo (G]
FfcnchjDf

German (D)
GhosTchagers (D)

Grand Maslei

ChesslDj

Italian (D]

Mnnlievrnatn j TorOt

SiapSrol Hockey |D)

5canisfnD>

Strip PokeMDj

Frmaip DaTa Di^k

Mjle Data Disk

AVALON HILL

Dr Nuclear

llnrnar'MD)
Jufnler Mieimcm

^99910} . .

Ma*v;eM Manoi(O]

Ripper (D)
Super Bowl

SundayiD,

BLUE CHIP

Baron tO]

Tycoor|0i

BHODERBUNO

Hani- St WoleMDj

CnoiJltfierjO]

Karriloiia (0)

Loclr! runner (D)

Lode* urine* Hml Bool-

Mash; ol Mm: Si>n <Dh

Music Shop(Df

us

119

S19

119
US

119
119

119

116

119

111

116

s IB

ne

in

11e

119

Ml

126

M6

133

121

121

Call

121

17

126

129
Operation Whirl *<nd<Di$26

Pnnl Siop(D)
Prmi Stirjp Grsphrcs

Libia'v lD)

Spelunker(O|

Sie^lthiDl

129

119

121

12)
Whislier's Brolhi-r(D»tia

CBS

Algptjra Series

AsCoGrover [D(

Dinosaur DigtDi

Dr 5euss|0]

FelonyjD) .

M.ir,ieringSATjDi

Walh Series

Murddr by Oo/«n(Dj

S(M Voyflgnrp;

CONTINENTAL
Book alAtfv Gomcft

Call

S23

126

121

123

149

Call

S23

12S

11B
homo Accountant < 0)144

DATASOFT

Bfuce Lee<0]

P.O. BOX
-Ordering and Terms

SZ3

ConanfDI

Unj Diin(D)

Lnsl TomB(T(D|. .

Mr Dci(O)

P.ic Man ID)

TNn Gnomes Gel In

DAVIDSON

Mulh Blaster ID)

SuficO Reader II (Dl

Spell lt[D)

Word AltacMDI
ELECTRONIC ARTS

Adv Construction

Set |D]

Arcnon(D)

Archonll(Dl

Cut* P351eWP(0l

Finnnciil

Cookbook ID)

Hard Hal MacViDi

Mint Order

Monsters (D)

Music Construction

Set(O)

Pintjnll Construction

Sel(O)

flauinr.) De5iruction

G«t(O)
Seven Cities or

GolOlOl

EPVX

Ba'OioiDl

Criin Wils (0) . . ..

Fasl LoadiRi

CIJoelD)

Hot Whipel^jD]

Impossible MissionID

JunU)"i.in 10)

Montv sSornnlilelDl
PI [slop ll (D)..

j23

S19

519

S21

519

line

{33

143

S33

S33

S27

SI 7

W3

S19

S29

S17

S23

S19

119

123

J25

s;i

S21

%2S

S21

S21

S23

S16

126

S25

Sjummnr Games IhD] S25

Tl!lllf>lll 1)1 Ap-.Mjil iDl S21

Two-onTwoSportaD) Call

Worltl's Greater

BE)seDa1l(DI

FIRST STAR

Spy.s SoyiOh

GAMESTAB

On^Courl T^nnisiDI

On Field Foo1Ball(DI

Star Lead"f

BdSeliiilllOl
MAYDEN

BffQOfl 'I(D)
S.irnnnlll(D)

HES

HM MonG4 (R)

MilliOnnnrjjD)

Mulli|)l,in(Dl

Oniniwnier^Speller (D)
B4 PorllllH)

Super ZflmiontO)

INFOCOM

EncfmnteriDi

S23

S19

S19

S21

Ml

S16

S33

S23

123

$19

S33

S23

119

123

Mitcnniker s Guide lo

iheGaiaay r.Qi

JntidrtllD)

InvisicLues

PunetlaniD)

Soasialkor (Dl

SD'Cerer(D)

WishDrinqnr (D)

KOALA

Puppet Learning

KeysiDi

T.ihlet wlPamter(D)

Kort1;i Primer |0)

J23

126

t7
123

123

526

123

149

149

119

LEARNING COMPANY

Adifd.on Mjirjici.in (D 123

Gnrlrudos SccraKlD}S19

Ri>atl(>r RabbiKDl

RockysBoolS(D|

126

123

MICBOPBOSE

Crusade Europe (D)

FlSSInkoEnglnlO)

Hellcat AciXD]

S26

121

119

Kennedy AppiojcND) M3

Min Allny Aoo(DI .

N.noComrti.iniJerlD
SoloFlirjIll ([)(

MINDSCAPE

Bank Si Music

Writer (Dl

123

123

$2^

133

BannSI SloryDook(D( JM

Crossword Magic (D|

HalleyPfDiedlD)

Indiana Jones ffJI

Mr Pixul a C.irloon

K.nDi

Tmh's Ac]ver>!ure{DI

MISC

Bnuniy Bot> SUikes

Back

CSM 15J 1

AlignmentKit(D)
Ciimr! S

PunisfimnnuDf

Di no Efjijs (£])

MicrO'Leagun

Basi>Li,il1 (0)

VIPTnrminnl KL(D)

MUSE

Beyond

WollRnslem(D)

Castle

WolFcnslem (Di

ORIGIN

Ultima III ID)

PHACTICORP

Pfacticalc(O)

PrsctililelDI

64 DoclorlUl .

' Buy all3t>llns

PRECISION

SlJ|ll>rtH9S0 64 IU|

PROFESSIONAL

SOFTWARE

Fleel System ; 80

133

129

119

123

119

Call

135

123

116

127

127

121

i!7

139

123

123

$17

147

147

column wp w)?Q.00Q

word spell

cneckeriDl

TrimFpvRi (D)

Trivia Fcvpr 2lDl

RANDOM HOUSE

Cnarlie Brown s

ABC'^iOt

Snoopy s Renilirn]

MAChinn |D)

SCARBOROUGH

Boston Compulfrr

DIstjQ).
Build A Book (0)

Maaiftrlypft(D)

Net Wotlti(D)

SIERRA ON LINE

Homcwnf^jDj

Home^nrd

wiSpeilertDi

Ultima II (Di

IV >! rynelDl

149

125

119

119

119

133

$26

S23

$44

133

t*7

139

$23

SIMON S SCHUSTER
Gonjo in

WordrirJenD}

Kermifs ElfiCtronic

SlorymakwrfDl

Typinfl Tulor III 10)

SPINNAKER

ArJvenliireCrri.iiiff (H

AI|)M.itjet JToa (Rt

Countinn Parade (Df
FacemflkeriR)

Fraction Feyer{R>
Kiason K",5|[tl

Kidwnler<R)

$21

121

$26

$19

119

117

$17

117

119

119

KinrJercomplFtJ .

Math Busters ID)

Most ArnaJmrf

Thing (D)

Snooper Troopa

lorSlD)

SlorvMacliiiiH(H)

SPRINGBOARD

Early Game5(D)

Easy as ABC (D)
Fraction Factory (D>

NpA5iDom{DI

Slickers ID)

SSI

Billlic flSlOl
Bailie rVorm.inrlviOt

Breakinrough m me

ArdennestD)

Broadsides {Di

Carrier Force (Dl
Combai LeaderiD}

Comp ArribustHDj

Camp BaB8bali(0l
ComouterOB(D) .

Cosmic Balance (Dl

Eagles (D)

fiOMisMonCmsruDt

$19

117

119

S19

$17

123

126

119

Call

123

MS

126

139

116

139

125

526

126

S25

IJfi

W>

Gcmslone Warrior (l)|(23

Geim.iny 19SS|O|

Impenum

Galaclum(Dl

Kampfgruppr-|Dj

Knignlsol Dese'tiD

Phanlasie|D}

ProToufGoltlDl

QueslTOrHDh

Flails WesHDl

Ringside SeJHDl

SYUAPSE
Bin.' Ma. 2001 |Dl

Byn.GotelD)
Za^'on (D)

TELARIUM

Amazon (D)

Oragonworld (Dl

Fanrenneit J51 iOi

Rende^voirs

ft'Rama (Di

TIMEWORKS

Accl Payable (Dl

Accl ReceivaDJetD)

Data Manager 2lDr

Electronic

Cnccktiook(D)

Evt'lyn wood

Reader [Dl

Qanerfll Letfde-r (Dl

Inventory Mgrrit(D)

Wonpy Man.tqpr (Dl

S«vi1lcalc(D,'
Word Writer)

Spelter IDl

TRONIX

SAM (Ol

ACCESSORIES

S "I

126

139

126

$26

126

126

126

126

119

135

$25

123

123

$23

123

139

$39

133

117

$33

$39

139

$1?

$33

133

il'l

BASFSS DD 114 a.

Cardco Access

Cardco C/G ♦

Call

Printer Inl Cfifl.irj

CompuServe Starter

Kit (5 It's J

Digital Devices U-Pr

Printer Interlace .
Disk Case (Hoiit-, 501

Dow Jones News

nt C

144

19

Retrieval KBlfl tits i $21
ndusGI Boil DbiI

WiqoRoSS

WicoBal HanOlp

Wica3 Way

Wico Trackball

111

119

123

129

278—DEPT CG—WILDWOOD, PA 15091

Ord

criechs. allow 3 *eeks C

era a.in cashier cneck or money order slipped

arance NoCOO's

immediately Personal.'cornuariy

Shipping. Conlinentil USA —Orders under JlfJG atlr! 13.

Irfrfl shipping on orQtia ovir 1 tOO PA residents ajij i ". salei l.i. AK, HI. FPOAPO—adSiS nn all nrrinrs

Sirry^no lntnrn.ilion.il Dfdari DtFlCllv> mcrtniindis^ mil 1

rplurns suDioct lo .1 t5fln ostiichinn rliardO — NO CHEDITS' Hi'lurri mini

361 ■ &^91 Prices surjjec! lo i.rijr>ui- wilMoul not

jyiih same merchandise t

8V4 aulnorifalion number 4121

C-64 SPEECH

SYNTHESIZER/

DIGITAL RECORDER

Features:

• Excellent sound quality! Sounds like lapel

• Full speech synthesizer with unlimited

uocahulary.

• Record and speak in anyone's voicel

• Includes CV-QELTAMOD RECORDER UNIT.

HEADSET MIKE, and all soltware on disk

|or tape]

• Includes software to be used with optional

light pen.

• Light pen available lor S29.95

• Even records music onto disk!! to be

played back by your program.

• Comes with demo programs including a
talking clock.

• Plugs into user port. Connector on back

allows lor other peripherals in remain

connected.

• Can be played back with or without

recorder connected.

• Make |sell?) your own talking programsl!

Send $99.00 lor delivery 01 send S4 00

(refundable on purchase) lor demo

diskette including free talking alarm

clock and ollicrs1

ORDER WOW TROM

SEYMOR-RAOIX

P.O.BOX 166055 IRVING. TX 75016

INCREASE DISK
CAPACITY 100%
• DOUBLES DISKETTES INSTANTLY

Now, the back of 5'. diskettes can be

used, even in a single-head disk drive.

Double all your present diskettes safely

. will nol disturb tne existing data'

nibble
t

Cirls square

notch for Apple

Franklm, and

Commodore

/ on,y$1495*
* S3 (or postage & handling (S5 horeignl

Florida res add 5% Sales Tax

DISKETTES low as 990

SATISFACTION GUARANTEED

OR YOUR MONEYBACK!

ORDER
TODAY

TOLL FREE 1-800-642-2536
FLORIDA 305-748-3770

or send check

or money order to:

11 iL ' ,ii"*'.'.

211 NW 75th TERRACE, • DEPT. 1 4 1

-AUDEHHILL, FL 33319 its p.i »n M88.3S8

Software Discounters GSJ 
of America 1& Pedphe,.'s, 'oo!) S.D. of A. 

Orders Outside PA-1-800-22S-7638 
PA Orders - 1-800-223-7784 
Customer Service 412·361·5291 

-Free Shipping on orders over 5100 In conllnentlll USA 
-No surcharge lor VISA/Mastercard 
·Your card is not charged until we ship 

Access 
Bca<:hliea~lTo'DI Ul 
BUCh He;Jd 11(0) s n 
Mach$( fl) U3 
Rai" O' er 

M05co w llorO) ns 
ACT!VISIDN 
/l. l calar' l h~ Fo rgo!!,," 

Forll e'SIO) 521 
Counldown 10 

Shu tdown (OI 521 
Ghosll>usl"!S 101 S23 
Greal Am"!lc,m 

Cros.,CounHy 
floa.! flaCOIDI 121 

MaSler or I~ 
LamQIID) 121 

Mrnd.MdO",ID) SI9 
P'II&II II 101 SI ' 
5paceShuTilelD) n l 
1M Music 51u<l,0 101 $21 
Tr acer S.nellcn ID) SI 9 
Vl eD D' 'IlMs'MIDI Sill 
ARTW ORX 
Alice on Viaeo laM [0" ' 6 
B"dgc 40ITorD) $ I B 
Co mcub!ldg olDI S1 9 
F,cnchlDI SI9 
GermaniC) S1 9 
OMolena'''ISID) SI B 
Grand Masle. 

ehe"IDI ,n 
lI~han(D) 51 9 
Mon"c~m'l n(TcrO) 5n 
Slap S~OI Hoc ~~y(O) $1 6 
Span •• hIO) 51 9 
51"p Pc"", 101 521 
Fema le O."a 0,"" 11 ~ 
Male OalaO.... 11 6 
AYALON HILL 
1)1 NuelCM 

n Om~r(OI 516 
JUII '1e! M,s~ , ~ n 

1999101 I n 
Ma . well ManO'IO) $16 
R'PP"IlOI 11 9 
SUP'" Bew l 

Sunday(O, UI 
8 LUE CHIP 
8a,on (01 $26 
lyCOO<'l(O) US 
8ROOE R8UNO 
lIan" 51 """ Ie, (D) 133 
CaSHes 0, C'HP 101 111 
CM~hll e'IO) I II 
lIa'"I" • • IO) Coil 
LOderunn", (dl 1:11 
LOdm unn", H,nI IlOOl< S1 
MaSk 01 1M 5uni01 126 
Mu s, e5nep(01 529 
Opm,t"", \'m" lw'n(I)O)$26 
1',,"1 S~op 101 S29 
P" nl Snop G,apn ,cs 

l'I>'~'YIDI 119 
Spelu M.cr(OI 12' 
S l eal ' ~IOI 51' 
1'ln'Slle , • B'Oln,,' 101$1!i 
m 
A I~cO" S,,"es CIII 
A. HoG.e.e'IOI 523 
O,nM'ur O'gIOI 128 
Or ScuSSIO) S21 
Fe lon YIO) 523 
MaOlcunQ SAT 10) U9 
Mai n Series CIII 
MUI~"'~' OO/Cn 101 523 
Sea vpY'QG" 526 
CO NTI NENTAL 
nOOk pi Ae. Games 116 
Hcme Accou nl.nIIOIU( 

'" 

Conan!Ol 123 
O'gOug{OI $19 
LOlilombjllDI 119 
"I , OOlIOI $21 
f'ac ManlOJ 119 
TMGooniu .0. l lnl lno 
DAVIDSO N 
Mnll> BlnslN 10) 
Speed Realle' 11101 
Spoil II 101 
Wp.d A!laCk (0) 
ELECT RONIC ARTS 
Aa . ConS lr uellOn 

'" '" _133 

'" 
SeI IO) 127 

A' cnonlOI 511 
Arenon II (01 123 
Cu16Pasle1'lP(01 $19 
F,n,ne,.1 

COOkt;ook (0) 
Hard tiM Mack (D) 
Ma,IO.ae, 

MonSlcrs 101 
MuS,c ConSU uclron 

,~ 

'" 
Se II O) $19 

!' lnM II Cpn"' uct;on 
Se l lOI 119 

Raconp OUlr uellOn 
Sel 101 

Se.e" C,ltes 01 
GCI<lIOI 

EPYX 
Ba'b.e(OI $21 
Ch'P I'I>I'IO) S21 
FaSI Load IAI 1~5 
GI JM(O, 121 
HOII'/Mel'IO, $21 
ImpOs.,bIe M,,,,onIOi In 
Jumpman 10) S16 
Mpnty·.Se '~bble IO) $26 
P,"ICP 11101 125 
Sum me' G~m"s 1110) S25 
T U"' I)I~ 01 Ap . M.(OI 12 1 
I wo-on Tw050011S1Oi C.II 
1'/0"'''0 G'~8 I eSl 

BaSeball(OI 
FIRST STAR 
SPY's 50110) 
GA MESTAR 

'" 
'" 

On Coon lenn' s( DI $19 
On F'~III FOOlball(OI 121 
S'a'League 
Base~&II(DI 

HAYDEN 
S& .go~ 1110) 
S"Qon 111101 

"" 
'" 
'" '" 

I( ~. Mon 6< IR) 523 
Mll lron. " " IOJ 123 
M" ITr!)I' ''(01 ,.9 
Omn,wrllerlSpe lle'IOI U3 
6. Fo"" Ill) 123 
SU I>!) 'Z~ .. pn IOI 119 
INFOCO M 

MI CROPROSE 
CIU.ad& Eu,oP!! 101 126 
F . 15SI"k~ElI{jl"10) $21 
Helle.1 "'~" IO) 119 
lIe nneal APp,oach<;Oj 123 
M'g A l loyAe~(OI 12l 
NnlpCom m,mde, IOJ 12l 
Solo FlrglOI (01 $21 
MINOSCAP E 
Ban~ SI Mus,e 

WBI"qOI 133 
Ban.SI SIO!yI)OOlo.j01 526 
C,ossw<»d Mag.~(OI $33 
H~lIey P'OjO!'C1101 $29 
Ina,an.Jenn(O) 119 
M, P" el'l Ca, loon 

11 ,1(0) 123 
l.n lo ·. A~.enlu.e!01 119 
MI SC 
BC"tnly Be~ SU, loe' 

BaCk Call 
CS M 15" 

/l,lignm enl l( l! 10) 135 
C" ma 6 

Pyn;s~men lllli 

DIM Egg olDl 
Mi Cfp-lcaou" 

'" ". 
Ba.eD. IIIO) S21 

VIP Torm.nal ~L 101 $21 
MlI SE 
lIeyond 

WolienSle.n (OI 121 
CaSlie 

Wol1enSle,nlOI SI1 
ORIGIN 
lIlI,mallllOI 
PRACIICORP 
P''''' ''cal~ 10) 
P'3c h hle l01 
6< OOCIO , Ill, 
• Buy 8113 10110' 
PRECISION 
Sup~rblSO 6. Ill i 
PROFESSIONAL 
SOFlW/I,RE 
Fleel SY' le m 2·110 

cplumn wp ""/10.000 
wo,d spell 
Ch6(;ket(O) '" '" '" 

T".,a Fevo. 101 
1""aFe'''']IOI 
RANDOM HOUSE 
Cha,I,,, Bl o.m I 
AnC~IOI 

Snoopy. RO "",no 
Mae~ l nolOI 

SCARBOAOUGH 
BeSlon COlnlp LlIQ! 

O,CIIDI 
Bu .ld A Booo. lOJ 
MaS'""ypeI OI 
N,,'Wonn IO) 
SIERRA ON ~INE 

'" 
'" 
m 

'" on ". 
[ncllan lc' (0) Sll Homcwo,alOl 
"."h~'ke' . Gu'lle 10 Hpme .. o'a 

Krndu,eompIA) 
MBlnBu.le .. IOI 
MoS! Amat .ng 

Th,ng 10J 
5noope,lrooP' 

1 0,2101 
510'y Mac nlne IIlJ 
SPRI NGBOARD 

'" '" 
'" 
'" ,n 

Ea,ly Games 101 S23 
EasyasABC IOI 126 
F,aCI ,on ~ 3C IO'Y 101 119 
New5'OOm(01 Call 
SI,e ' e's 101 123 

'" B&II,e 85(01 125 
lI atile No,maMv(OI 12S 
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C-64 SPEECH 

SYNTHESIZER' 
DIGITAL RECORDER 

Features: 
• Exceltent sound qualityl Sounds like tapel 
• Fult speech synthesizer wilh unlimited 

vocabulary. 
• Recold and speak in anyone's voice! 
• Includes CV·DHTAMDD RECORDER UNIT. 

HEADSET MIKE. and all sollware on disk 
lor tapel 

• Includes sol1waTe 10 be used wi th optional 
light pen. 

• Llghfp en available lor $29.95 
• Even records music onlo disk !I to be 

played back by your program. 
• Comes with demo proglams includin!l a 

talking clock. 
• Plugs into user porI. Connector on back 

allows lor other peripherals 10 lemain 
conneCled. 

• Can be played back with or without 
recorder connected. 

• Make Ise lt l'] your own talking programsll 
Send $99.00 101 delivery or send $4_00 
(rehmdabie on pUichase] lor demo 
diskette ulcluding ll ec lalkmg ala lm 
cloc k and o thersl 

ORDER NOW FROM : 
SEVMOR-RADIX 

P.O. BOX 166055 IRVING. TX 75O t6 

. even in a single-head disk drive. 
I D,,",,,, all your present diskettes safely 

* S2 10f POS!agll to 
FlOrida ,es. add 

pnly 

" 

culS square 
nOlcn lor 

FrankTon. and 
Commodore 

(55 ~o'cign) 

S Iow a. 99¢ 

SATISFACTION GUARANTEED 
OR YOUR MONEY BACK! 

i "".1 ORDER = TODAY l'Qg 
TOLL FREE 1-800-642-2536 

FLORIDA 305-748-3710 

I!fu 
or send check 

or money order to: 

• • • 
, " 



TUSSEY COMPUTER PRODUCTS
SPECIALIZING IN COMMODORE

Orders only Please 800-468-9044

Information and PA orders 814-234-2236

Open 9-8 Mon-Ffi; 10-5 Sat East Coast Time

Write or Call far

FREE

40 Page Catalog

of our entire line!
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TUSSEY COMPUTER PRODUCTS

BOX 1006
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TUSSEY COMPUTER PRODUCTS 
SPECIALIZING IN COMMODORE 

Orders onlv Please 800-468-9044 
Inlormation and PA orders 814-234-2236 
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ATTENTION

ALL COMMODORE 64,

VIC 20, COMMODORE 16,

AND PET OWNERS

A complete self-tutoring BASIC programming course

is now available. This course starts with turning

your computer on, to programming just about

anything you want! This course is currently used

in both High School and Adult Evening Education

classes and has also formed the basis of teacher

literacy programs. Written by a teacher, who after

having taught the course several times, has put

together one of the finest programming courses

available today. This complete 14 lesson course

of over 230 pages is now available for the COM

MODORE 64, VIC 20, COMMODORE 16 and PET

computers and takes you step by step through a

discovery approach to programming and you can

do it all in your leisure time! The lessons are filled

with examples and easy to understand explanations

as well as many programs for you to make up. At the

end of each lesson is a test of the information

presented. Furthermore, ALL answers are supplied

to all the questions and programs, including ihe

answers to the tests. Follow this course step by

step, lesson by lesson, and turn yourself into a

real programmer! You won't be disappointed!

We will send this COMPLETE course to you at

once for just $19.95 plus $3.00 for shipping and

handling {U.S. residents, please pay in U.S. funds).

If you are not COMPLETELY satisfied, then simply

return the course within 10 days of receipt for a

FULL refund.

Fill in the coupon or send

NAME:

ADDRESS:

CITY:

PROV./STATE:

POSTAL/ZIP CODE:

a facsimile.

Check desired course: commodore

VIC □

Send Cheque or Money Order lo COMMODORE
Brentford Educational Services

68 Winding Way. Complete course:
Brantiora Ontario, Postage and hand

t Total.

CG

64 □

PET □

16 I I

$19.95

$3.00

S22 95
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$19995
Letter duality

Printer with
Built-in Commodore

Interface
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President's DiofCe
Sum Ducks

ATTENTION 
ALL COMMODORE 64, 

VIC 20, COMMODORE 16, 
AND PET OWNERS 

A complete self-tutoring BASIC programming course 
is now available. This course starts with turning 
your computer on, to programming just about 
anything you wanl! This course is currently used 
in both High School and Adult Evening Education 
classes and has also formed the basis of teacher 
literacy programs. Written by a teacher. who alief 
having taught the course several times, has put 
together one of the finest programming courses 
available today. This comple te 14 lesson course 
of over 230 pages is now available for the COM
MODORE 64, VIC 20, COMMODORE 16 and PET 
computers and takes you step by step through a 
discovery approach to programming and you can 
do it all in your leisure time! The lessons are fill ed 
with examples and easy to understand explanations 
as well as many programs for you to make up. At the 
end of each lesson is a test of the information 
presented. Furthermore, ALL answers are supplied 
to all the questions and programs, including Ihe 
answers to the tests. Follow this course step by 
step, lesson by lesson, and turn yourself in to a 
real programmer! You won', be disappointed! 

We will send this COMPLETE course 10 you al 
once for just $19.95 plus $3.00 for shipping and 
handling (U.S. residents, please pay in U.S. funds). 
If you are not COMPLETELY satisfied. then simply 
return the course within t o days of receipt for a 
FULL refund . 

Fill in the coupon or send a facsimile. 
1-------- ------ --- --- -1 
I NAME: CG I 
I I 
I ADDRESS: I 

I CITY: I 
I I 
I PROV.lSTATE: I 
I I 
I POSTAL/ZIP CODF.: I 

I
I Check desired course : CO MMODORE 64 0 I 

VIC 0 PET 0 
II 50nd.Ch.oQue or Money Ordor to: COMMODORE 16 0 II 

Brantford Educallonal Services 
I 68 Winding Way: Complete course: $19.95 I 
I Brantford. OntariO, Postage and hand.: $3.00 I 

Canada, N3R 353 T --1 ____________ otal.:...-___ _ $22,;~ . .s_ 1 
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Cardco 
Daisy Wheel Printer 

Th, Bon 12" 

NEW 

II" 
1'" 

MSD SUPER 
DISC II 

$42995 

Lell" Quality $19995 Pnnter With 
Buill.in Commodore 
Interface 

19.1111 
111.99 
11.99 
24.111 
U.99 .. " 
14.99 

lUi 

14.99 

tUg 
23.99 
n .99 

IGUII 
21.99 
lUI 



C commodore

1541 DISC DRIVE

fifes*
flcommodore

64
E commodore
1702 MONITOR

Z commodore
MONITORS

BMC Color ,.1499S
Pan 1300 RGB

Camp . 28905

Sharp Green. 64BS

Sharp Amber

PRODUCTS

2099=

359"

PRINTERS
Gemini SG10

Gemini SG15
Gemini SG10C w/Built-in

Commodore Interface
Gemini SR 10/15 new.. ..
Gemini SH 10/15 newi....

Gemini SB10 newi

Silver Reed 400
Panasonic 1091... Call

HUSH 8DC0 Smaller. Oweler 8995

SHARP
13" Color Composite

MPU

C-16 Computer 79"

C+4 Compuior ibs"

Barbie .

Hoi Witiis
G I Joe
flrpflkflanfa
Baseball

Pi I5IO0

PilSlQD II
9 to 5 Typing
Morel)

Touth Tab I Els

Koala Touch Tattiet-Can

Accesi
Neulral Zone'0/T
Surriemjsle'-DyT

Beat lili 53d -0/1
Maslor CoitidosH'D

Com modern
Program Pol Guide
Assemble! D

lit, Firuna I, U,
f Jsy Calc-D

Easy Scrip! >0
Easy Spell D

Logo-1)

The Managei-D

General Lwge^'D
Accls Bee -D

teas Pay-D
Mjjic Desk D

Zork I. II or mi n
Su5 mnOEd D

Slarcrass-D
SiJeni Ouller
BfMlirif 0

Sky Travel

rv.-D

MODEMS
Migttly Mo

J ' Comm 1660
Total

c\ Te I ecommiimcaliens

Monitor 13M31U

12.95

10.95

15.95

13.95
10.95

10.95

15.95

12.95

12.95

25.95

10.95

17.95

18.95

12.95
10.95

12.95

12.95

10.95

12.95 •
10,95 •

10.95 •

13.95

34"
37"
15.95

10.95
26.95

10.96

12.95

7D OflDFR: CALL TOLL FREE-WE'RE PROUD OF OUR PRICES-SATISFACTION GUARANTEED

1-800-221-2760 or 516-349-1020
Check. Monty Dtdif. MC or VIM iccipiaDVNc additional cnttgt loi MaitttCim and Vluffiaii far shipping and handling InhnnttlonfflYS raildinti idd
applicable ulai Iji/Prlces ind milllllHty n ubjaci la chinga Hlthaul nolictJAll fjtloiy tr=^ mtithandlia wIM minuTacttrcr't niml« Dcilert Wtleoim.
Call Isr rictfli prlci ndudlam and ntw rvbala Innrmatlon. Plm ihlpplno and handling. No nHumi wllhcul rtlum luihoilullan numbat

or With

Computer
Cantan

of America

81 TOrmlnal Or.

Plitnvlew. NY 11BD3

NEW FOR C::commodore ~ . --ENHA1~CE,R _ """"" ~A 
~~~~i~l;ij;,;'~9~5 ___ JI~lr12749; C:coms,:,odore 

MONITORS ~...;;;;;;;~----<~~$J1~~~~9:;~ J 
BMC C I Pa 0 or .. 1499 15 

I ~~=~~ C,~;30ORGB ' C: commodo 
, Sh". G,,,, 28." r e 

Sharp Ambe .. 64u NEW C.II ' .6." PRODUCTS 

........ C.II MCS 

....... . Call 13" Color Com ' I Printer S:21;!lg,sll 
.......... C.II M pos I Comp""· . 24915 $ anUor 13M31U I e Computer ...... ::: ::: 1 

I_;~~~~~o~. !:~C~.II~ 1~2~1 i;i;';,m,,,,,«>',,,, 1 Prmior . I ~ . . weier 89951~~:::=~~ __ ~=~·~c~a~II~=~~~~~r=~~_J=~P':i":":'_:;'~--~~.;:::: 1 
GI~ lUi 
6rrl «lll'l(I II." 
llistbil lUi • "'tllliO rug 
Pllltop ~ lUg • 
9!(oSIytIO'I; lU' . 
Mtwrtl 24." !!.:: • 

601.95 • • ::;: . 
1O.M . 
13.115 • 

• • • • 

• 01 
NEW )\~ AiARI PROOUClS'· 

.We Have a full Line 

• 

• 

• 
centipede 

10.95 
MoO" PalrOI 

12.95 • 

• 
elles'> 

10.95 Pat man 
12.95 • 

• 
Oelendels 

12.95 
Ms Pacl1'an 

.1'l.95 • 
0111 DUll 

\2.95 MusIc \ 
\5 .95 • 

• 
ATARI 52.0 S1 

Qon\ley Kan!! 
\2.!15 MuSIC \I 

\ 5.95 • 

• 
CALL FOR PAICE 

QonUy I<..ong Jr . 
.12.95 

MuSIC compost' 
15.95 • 

llOXI Compuler t2SI<.. 
1 39'~ 

Easlern flont 
_10.95 Paint 

15.9S • 

• eOOXL Compute, 
94" 

family finance 
15.95 PenQO 

12.95 

• 1()50 Olse OrNe 
149" 

filSI Alpnabel 
13.95 

pole PosiliOn 
.12.95 • 

• t027 leIte' OuallW 

football 
1\l .95 0" 

1\l .95 • 

• Plinlel 
199n Gala_Ian 

10.9S 
RobOtWn 

12.95 • 

tOIO Plolllain 

tlome file Mg' · 
15.95 

Spate \n~adel S 
1\l .95 • 

341~ 
Jousl 

.12.95 
SIal Raidels 

10.95 • 

31n 
Jungle Hunl 

12.95 
Supel S\(ywnlef 

13.95 • 
15.95 

Logo \(il 
. 25.95 

Teleline . 
\1 .95 • 

10.95 
Mailing List 

1\l.95 
Time\~ise 

.10 .95 

25.95 
Mic\(ey to Outdools 

\1 .95 
lyPO Allae\( 

13.95 • 

10.9S MlelO 50\1 
18.95 '1lsicale 

.20.95 

12.95 
Mi\lipelle 

12.95 

Missile command 
10.95 



CONVERSE WITH

YOUR COMPUTER
AT LAST1 A FULL IMPLEMENTATION of lhe original ELIZA prO-

gram 19 now available >Q run on you' Ccmmodnre 64'

Ci«aioi] nr MIT in 1966. EUM i^aj becoms iho *n<iaS moai
Cilflbrated flrMiciBhn1elligenr.p()omnn$iTfliiork piogrnm CLIZAiso

non-dlractiyo parchoHiBripiH *ho anaiyiei each ilalemeri as

you Fypt it in ind itinn pMyunOi win her own coTimcni or

Dfljijn#d lo run on a largs mainPrame ELIZA rut fifliec before

been qvaiiatiia ro per son ji cam purer uieri fl>etpi m jftan?

51 rippea aoi*n vsf3iam Iacking ihg soph 1 $ucaiion »nicn made ine

onginQl program so laicinalmg

Now. our nn« Commoflore 64 Yemen posses aing (l-ifl FULL power

and range 01 expression oi Iho OTigmal la being cMeied at the

mirDducto'V price 01 only (25 Amj if you want 10 Find oulhnv* she
doei it (or- leacM har 10 do more) we mill include lhe complete

SOURCE PROGRAH For only $?C 9 rJOiiional

Order ,n\jr COpj 0* f LIZA todajrind yOt II ne*tr agam woliJBf now

10fri[ »niJ #r t*nyOU hearlOmoOnO•..*, O^i| l«11 4*4 iFullfiH

compuldf o. youra can Jicluall j oo1'

HEAD WHAT THE EHPEflTS SM ABOUT OUR VERSION OF ELIZA:

"MuCfi mtue irian a mefn yamo You'll Ub improaitd "iln

ELIZA A cor>v 1 ncing demonsiraiion 01 Artificial inioiiiQence"
-PC MAGAZINE

"DehgFiliul srlwlammeril An ideal medium Tor mowing oT( your

UCHOC0UPJfG UAGAHM

asm u nd m b c 0 0! l .. A la sc 1 n -n$ a' 0jr

£POflT"S

e /our Fnenda id computers ..A

-PETER A McWLUAMS

"E LI ZA -i a

Eo use and Mudy" -6'

"ELIZA 19 d great wsy lo
vary lunnypaily game"

"EUZA ia an *>cepiionni progum, ont thai'3 kin in i>ie, ahows oFi

you' machine, and ha» great Niioricir inieiatf'
- POPLfWfl COMPUTING MAGAZFiVf

"Thu Toinonol ELIZA nl*ebeil inelia¥eief n A^a l >JV g^me ji

11 iinmaTcrrefl" -MO«£ APPt/CflfJONS ^OP T>f£ C-ft*

ELIZA IS AVAILABLE IN THE FOLLOWING FORMATS:

(Pleaie specify Ouk orCaaselte)

1 Promcifld Veraion 525
(ProiocierJ Versujn cpn &o (un ijji noi h$iefl or mpdiiipdi

2 Uri-proiMterJCommoOoreG* BASIC Sojico Version ... . J4*.

[Source V*r»ran can be inFedand moO^eo 3$ *e|| u run)

BnEFi vera'oni mLiurJe * an page user minuai

Pltaie idd \2 00 ihipoing anij handling 10 ai 1 ordera

(CiiiFcrm reinJenu pie^ie ado 6 '.** m laa 1 a >j

ARTIFICIAL INTELLIGENCE RESEARCH GROUP
921 MorlhlflJoilaAvEiue. Dept G

LolAngelcs CA9HM& jHft.

^13)6M ' ■ I .' - ■ 33 I ^0

DUST COVERS
* CUSTOM MADE TO FIT

■*■ Heavy 32-or. VINYL ANTI-

-k EXTENDS EQUIPMENT LIFE

it Choice of Colon Lt. Tan or

COMPUTERS
C-&4; VIC-20; C-16; PLUS 4....
C-128; B-12B
DATASETTE <NEW, C2K)

DISK DRIVES
C-1S41; C-1S71 INDUS GT .

MSDS/D; APPLE S/D

MSDD/D; APPLE D/D UNIT

PRINTERS
C-1S2S/MPS8O1

C/MPS 803; C-1SIO; C-IS3O , .

PANASONIC KX-P1090/91

EPSON MX/RX/fX 80

GEMINI ID I STAR 10't
GEMINI IS & STAR 15'i

0K1DATA 91/92
JUKI 610O

OKIMATE 10

MONITORS
C-1702/1703; C-1902 H!.i!lI
ZENITH ZVM 122/123
ZENITH ZVM 131/133
TAXAN RGB 2110
AMDEK COLOR 1
BMC COLOR

VIDEO RECORDERS
(Dimvmiont Required)

Order by stating NAME and

JTATIC

Brown

7.00
13.00

s.oo

. 8.00

B.OO

10.00

lo.oo
T3 00

... B.OO

...13.00

13.00

13.00

16.00

13.00

16.00

B.OO

16.00

16.00

23.00

16.00

....19.00
16,00

13.00

MODEL
and COLOR CHOICETAN or BROWN.

Enclose check or money order plui
per ilem (4.50 max.] shipping Dud

California Res. Include 6.5"% Sa

SI .50

Handling

gs Tax.

SPECIAL COVERS WILL BE MADE TO YOUR

DIMENSIONED SKETCH. SEND YOUR RE.

□ UIREMENTS FOR OUR LOW PRICE QUOTES

Crown Custom Covers
9A06 MIH-LYNLLL) ROAD -Dopt. A

DOWNEY, CA 90240

(213} 862-8391

THE ULTIMATE SIMULATION

—THEGAMK-

Version II
For The 64

• Impressive Graphics

With Hi-Res Fealures

• Realistic Sound

• Stratflhic Though I Involvement

• The Only Game That Parallels

The T.V. Series And Movies

UFLAND Dept. S.

P.O. Box 1324

Menford. Ont.

NDH 1Y0 Canada

(519) 538-1758

SOFTWARE (OiiVOnly)

$21.95 Cdn. $19.95 U.S.

Oni. Resident) Add 7V, Provincial Soles Toi

Dealer Inquiries Invited

Even Spock Would

Find It Challenging

C-64& C-128* OWNERS:

Slop playing "Hide-and-Seek" with youl Disk software! Le!

your Commodore 64" "memory" do all the work lor you with

MASTERDISK'. Easy Manual and Program Menu-Screens

make everyone a "pro" in 1 day!

Here's a small "PEEK" at SOME of the FULLY-INTEGRATED

POWER of PRODUCTIVITY at your fingertips . .

• a SORTED Master Catalog of ALL your Disks (even those

un-hstable "prelected" Directories: Names. ID'S. File info,

etc )

• Search t List any File/Disk/ID in seconds, automatically, in

any of SEVEN WAYS

• Transfer ML-Programs or Files from Disk to Disk

(CATEGORIZE your software)

• Slop disaster before ii strikes: change duplicate ID's fast,

without total re-copy.

• Restore accidentally-scratched files in a flash, with

VERIFICATION that they're OK

• Works with 1 or 2 Single Disk Drives (15-11, MSD. etc.) with

or without Printer (Commodore or ASCII]

• Handy-Reference Card for HEX/ASCII/BINAHY-TO-

DECIMAL VALUE TRANSLATION-FORMULAS, included

FREE.

NEW!! - MASTERDUAUVSon of MASTERDISK*1'...

same power, but with Dual Drive Speed!

• Same Catalog Fealures as MASTERDISK*

• Same Disk repair functions, too

• For all C-64& C-128" systems with Dual Disk Drives (4040.

MSD, etc.)

" Utilizes all Dual Drive functions for maximum speed and

ease of use

• FREE Handy Reference Card for HEX/ASCII/Binary to

Decimal Translation - Formulas

• Experience FULLY-INTEGRATED POWER for just S29.95

(U.S A.). $39.95 (Canada]

All this * MUCH MORE, for |usl $34.95. (U.S.A.). S45.95 (Canada)

■MASTERDISK' and MASTERDUAL' arp also compatible wild me NEW C-128 (m C-64 Mode]1

We ship within 24 hours) Send Money Order or Check lo:

INTEGHATEDSOFTWARE SYSTEMS

P O. Box 1601, Ames. IA 50010

VISA/M.C /CO D . CSll 1515] 233-2992

9am - 9 p.m (Ceniral Time) Mon -Fri.

Add S3 Snipping/plus S2 Foreign. COD.

IA Residents add 4* Sales Tax

1M CANADA: Cricket Distribution Co..

P O Box 953. Cobourg.

Ontario, Canadn K9A 4W4

VISA'M C/COD. Call |416| 372-3692

9am -6 p.m. {Eastern Time) Mon.-Fn

Add S3 Shipping/plus $2 C O.D

Ontario Residents add ?°o Sales Tax

Whether you hiivii ions or hundreds ol disks, now YOU can bo Iho MASTER of v°ur TOTAL Softwnro Library!

CONVERSE WITH 
YOUR COMPUTER 

AT lASn A f UU IMPl EloUH UTIOH o!!IIe "'~""" EWA ... -
g'. m i. ""* ... ,"~ I. ' un on I"'" C.:nmo<lo,. &-I' 

C''''.~ .. MIT in 1 ~ti-8 . ( UlA nn beC.m. I., "."0'. ""''' 
<tlt~' o '" orhh<i. I'nto ll,g.."Ut IllCO.h.,ion p'OoUram . ~UlAl .. 
""",O i, .. '''' p".""",."pl" .. n. onol, ,,. to .... 11 .. ..,..' •• 
' '''' 'I~' " ;., .... ~ .... n ,n,..,.,.. . ..... "" 0 * 0 <om .. 'o' •• 
Qu ...... _ .""" ........ , • • 0" o • • n ....... g'I.0"'0"" .... 
1><.'9""" 10 ,un on . "'ge ............. (lIlA" ...... " ,,!or • 
... " .... . 1 .... 10 O .. . on.' com putt, v .. " ""0' I" 9'.ody 
" " 01>1<1 Oo .. n . . .. "'" ... <.i~ ..... con" ""on * .. "" ..... ",. 
"'\l,nl l p'OoUIO m. o I .. c l".~~ 

1'10 ... 0.' "co. C . .. .....,.,. 6' •• ' •••• J>(I ..... ,"g Ih. FU LL "" .... 
•• G ""g' 01 .,p ••• slo" 01 ,,," '''g ; • • 1 i. bo."g oH ... " "' I~. 
'"''''''.0''') D!<,".' .nl, 115 A"" ~ , .. .... , ,. I,,,,, ,,"' no. on. 
. ..... , I'" tt.,~ ..., 10 ~ ....... 1 ... ... 1 O><h.o<ll 'n. <omol . .. 
SOURC E 'ROCR~" ""....., n o."" ....... . 
00 . .. , "", t~ ol ( UlA , .... , ."" ' '''' ... . " or ....... "_",, .. 
10 ,._"" '"""" fO\O h ... ..,."..... • .. , . '0",. "'" ." .. n .. till. ,,,","W'" ol ...... un 0<'.01,,,.... 
AUD WH~T TH( UP(~1S l AY AeOUT OUR YERSION Of ElIIA' 
·· M.tn "' ••• "." 0 mOt. oom • . Yo,,'11 b. Imo' .... G .. I,n EUZA A <oo. ,n''''>I'.m",,,,,,,I,,,, ,' A",,;::..~':~t~:; 

-~"~.I .... , .... on ..... , "" .... 1 """"U"' ",t ..... *1119 011_, 
.,....... _ .... ICIIOCO.uPl/JlNG WGAIJNf 

;:~A:!.";,:~~~,,':."'::',:;;I:,~OM~r't~":tifo'RTi'·m 
' (LllA I •• g .... ... , 10 In"""." ,."' 1,1," •• '0 '."'Dur." ., ... 
,,,,'.nnyo""~''''" ' · - PUfR A, MeWIWA MS 

' EUlA I •• n ""0'1""01 p,og, . .... "". ,"01 '. "'" '0 .M ........ 0" 
"""""0 ........... I' .. 9' .. I ... _"inl ... " -

_~A COMPUIING MAGAlmr 

-T", ."_ oIEWA"' ...... " .. . no· ... _ .... . "", 0_. " 
........ "'...... - I-I().v£ AHUCOllONS 'OiI'Hr C·iIO 

HIlA IS AVAlu elE IN THE f OLLOWING ~OAMATS: 
IF'I . ...... ,.I, Do .. o'C .... n.1 

1 P' .II","VI"i... .1~5 
(P,.'oo .... V .. ,.o. ' 0" bo ,un b.' <>011i,,"' .. "'""" •• .,) 

2. U,, ·p,.II<: .... ~ ... iIO BASIC So.fC. V.,oIon •... $'5 
(Sou,,, V"."", con bo hOI"'."".....,""" .. .. 010 I. '''''I 

&otn >*'''''''' one .......... .. ; e u_ ... " ..... 
....... • oG 11 oo ... ~ "'" IIOMl.ng 10." "',,.,, 

IC.~ ... n1 ••• ..01"" ......... " 6l1 .... I .. " ' 1 
ARTIFICIAL INTELLIGENCE RESEARCH GROUP 

512\ N.~h I • Jon. A".UI, O'Q' G 
Le. A"~It. •. CA i(I(I' & 

I "JI&~·'3&I 1~')I&s.-o -U" 
t.lC. II!SA """ <_" o< .. plo. 

DUST COVERS 
* * * 

CUSTOM MADE TO FIT 
Heavy 32·01. VINYl ANTI·STATIC 
EXTENDS EQUIPMENT LIFE * Choke of Colors Lt . Ton or Brown 

COMPUTERS 
c· .. ; V IC.20; C. 16 ; PLUS • ....•. .. 7 .00 

~41j:i l:T~ 2~ N(W; " ciN) , ... IUg 
DISK DRI VES 

C.1541 ; C.15 71 IN DUS GT . 
MSD SI D; AP PLE S( D .. ... . 
MSO DI D; AP PLE D/ D UNIT 

PRINTERS 

...... 8.00 
.... .... 8.00 
.. ..... . 10.00 

( . 1525 / MP5IOI ...... ............ •. .. .•.... 10.00 
CI526/MP5102 ...... .. .... _ ... ~ ... " ......... I J .OO 
e l MPS 10J ; C_U20; C · l ~]D ••.. •... 8 .00 
PAN ASO NI ( KX . PI090 / 91 .. ..... ..... U .00 
EPSON MX / RX/ f X 80 ............... ..... .. .... 13.00 
OEM IN I 10 & STAR 10', ... ....... .. 13.00 
GEM INI 15 & STAR IS ' . •..•....•.... 16.00 
OK IDATA 91 / 92 .. ... U .O O 
JU KI 6100 ...... 16 .00 
OK IM ATE 10 ..... ....... ...... ... . 8.00 

MONITORS 
C. 1102 / 170l ; C. 1901 k GB I •... .••. .•.. 16.00 
ZENITH I VM 112/ 123 •......•..•......• 16.00 
UNITH IVM Ill / I l l . .. ...... ........ 2 3.00 
TAXA N RGB 2110 . . ........ 16.00 
AMDtl( CO LO R I ...... . ... ... ........... .... 19.0 0 
BMC CO LO R ............ ....... ........ ......... 16.00 
VI O[ O RE COROERS ......... ..... ... __ • U .OO 

(Dim.n . lon. h"ui •• d ) 

Order by sl a ling NAME arK! MODEL 
lind COLOR CHOICE TAN or BROW N. 

Endo •• chock o. me ne y o.d • • plu. $1.50 
p. r illm 1~ . 50 ma x., ,hi pping ond hand ling 
Celi lern ill ReI . InclUde 6.5 ' 0/0 S.I~s Tn. 

SP ~ CIAl COVERS WIll BE MAD( TO YOUR 
OIMENSIONfO SKUCH UNO YOUR R£ • 
OUIUM~ N15 FOR OUR lOW PRICE OUOTES 

Crown Custom Covers 
9606 SHHLYFI£LD ROAD .Oopl. A 

DOWN EY, CA 901.41) 
(2 13) 862-8391 

C-64 & C-12S * OWNERS : 
Stop ptaying ··Hide·and-Seek·· Wll h your Disk software l Lei 

your CommodOTe 6 4 " "memory" do atllhe work l or you wilh 
MASTEROISKC. Easy Manual and Progra m Men u·Screens 
make everyone a "pro" in I day! 
Here's a small "'PEE K" at SOME of the FULLY-I NTEGR ATED 
POWER 0 1 PRODUCTIVITY at your l ingerlips. 

TIIF. ULT IMATE SIMULATION 

• J:. 
2TA~G:REI55 

,... 
Version II 

For n.. ~ 

• Impressive Graphics 
With Hi-Res Felllures 

• Realistic Sound 
• St rlllc&ic Thou~h! Involvement 
• T he O nly Gnme Thot Pnrnllels 

The T.V. Series And Movies 

UFLAN"D 

II 
I ) 
SOITWARF. 

$21.95 Cdn. 

Dept . S. 
P,O. B O l( 1324 
Menford. Onl . 
Nail lYe Conndo 
(519) 538-1758 

$19.95 U.S. 
Onl. IIOl idenll Add 7% Provint ;gl Sa le. To . 

Dealer Inqu iries tnvi led 

Even Spock Would 
Find It ChallenAinA 

• a SO RTE D Master Catalog 01 ALL your Disks (even those 
un·lrstable "protected" Directories: Na mes. lO·s. File InfO. 
etc. ) 

• Sea rch . Lisl any File/ DiskliD in seconds, aul omatical'y, in 
any of SEVEN WAYS 

NEW!! · MAST ER D UA L;l , "Son of MASTERD I S K~". 

• Transfer ML-Progra ms or Files from Disk 10 Disk 
(C ATEGORIZE your software) 

• Slap disaster before it strikes: change duplicate ro 's fast. 
wi thoullolal re-copy. 

• Restore acci dentally-sc ratched files in a flash, w i th 
VERIF ICATION thatlhey're OK. 

• Works w ilh 1 or 2 Single Disk Onves (! 54! . MSD. etc.) with 
or wlthoul PrlOler (Commodore or ASCII) . 

• Handy·Reference Card l or HEX/ ASC II/ BI NARY-TO· 
DECtMAL VALUE TRANSLATIO N • FORMULAS, included 
FRE E. 

same power . bu t wit h Dua l Drive Speed! 
o Same Catalog Features as MASTERDISKC 
o Same Disk repair function s. 100 

• Foral! C-64 & C-!28' syslemswil h Dual Disk Drives (4040. 
MSD. etc.) 

• Ul ilizes al l Dual Drive funct io ns l o r ma)(imum speed and 
case of use 

• FREE Handy Reference Card fo r HEX/ ASCIl /Binary to 
Decimal Translat ion ' Formulas 

• E)(perrence FULLY-INTEGRATED POWER for just $29.95 
(U.S.A.). $39.95 (Canada) 

• Alilhis • MUCH MO RE. for just $34.95 , (U .S, A.). $45.95 (Canada) 

"M ASTERDISK1;I and M ASTER DUALCI are also compaloblo .... ' It> Ihe NEW C· 12e ,in C·64 Model' 

We , hlp wllh ln 24 hou rs! Send Money Order o r Check 10: 

INT EGRATED· SOFTWAR E SY STEM S 
PO. Oox 1801 . Ames. IA 500 10 

VI SAlM,C.lC.O D. C:1111 5 1 51 233-2992 
gam. 9 p m (CenUal Time) Mon · F" 
Ada 53 Snipp,ng/ plus S2 Fo,elgn. COD. 

IA Res idents add 4% Sales Ta~ 

IN CANADA: C, I~ ko l DI. " ,bul;orl Co .• 
P.O Box 953. CObourg. 

Onl ario, Canada K9A 4W4 
VISAfM C IC.OD .. Call 1416) 372 · 3692 
9 a.m - 6 p m (EaSl e,n T,me) Mon.·FfI 

Add S3 Snipping / plus S2 C O .D. 
Ontario ResidenlS add 7% Sales Tax 

Whelt>e, you hmv., ten, 0' hundmds 01 disks. now YOU ~an bo tho MASTER 01 your TOTAL SOitwP' 8 library l 



GETALL THIS ATONELOWPRICE!
64K Computer • 16 Hue Color, 5" Monitor • Disk

Drive • Printer • Two Software Packages: "Easy

Script" word processing and "The Manager"

data base program!

FULL

FACTORY

WARRAN

TY!Carries

easily as a suitcase!

Plugs into 115V outlet.

Sorry, we're not permitted to PRINT the famous brand-name.

BUT, we CAN "tell all" if you call us TOLL FREE: 1-800-328-0609!

THE PRINTER.THE COMPUTER.
For business, education and home use! Thousands

at programs are available.

Snap-on computerl WK RAM. 20K ROM. Full-size type

writer keyboard. Upper and lower case letters,

numerals, symbols, reverse characters. 2 cursor
control keys, 4 function keys, programmable to 8.
Music synthesizer wild 3 independent voices, each

wild 9 octave range. Input/output parts accommo

date ... user, serial, ROM cartridge, joysticks, ex

ternal monilor. phone modem.

Built-in disk driver Intelligent high speed unit with

5Vi' floppy disk recorder. 170K formatted data stor

age: 35 tracks. 16K ROM. Uses single sided, single
density disk. Serial interface. Second serial port to

chain second drive or printer.

Built-in color monitor! Displays 40 columns x 25lines
ol tent on 5" screen. High resolulion. 320x200 pix

els. 16 background, charade' colors.

Bulll'ln HUM i.jiiriihi' linrii h ■ ■ ri ROM program car

tridge. Multitude of subjects available in stores
across the nation!

Graphics quality 6 x 7 dot matrix printer An ideal

"fit" lor this system ... and included in the aston

ishingly low package price below!

Print method: Bi-directional impact dot matrix.

Character matrix: 6 x 7 dot matrix.

Characters: Upper and lower case letters, numerals

and symbols. All PET graphic characters.

Graphics: 7 vertical dots — maximum 480columns.

Dot addressable.

Character codes: CSM ASCII code

Print speed: 60 characters per second.

Maximum columns: 80 columns.

Character spacing: 10 characters per inch.

Line feed spacing: 6 lines per inch in character mode

or 8 lines per inch selectable. 9 lines per inch in

graphics mode.

Lino !i!> .I speed: 5 lines per second in characlcr mode.

7,5 lines per second in graphics mode.

Paper lead: friction feed. (Tractor feed optional.)

Paper width; 4.5" to 8.5" widih. Up to 10" with option

al tractor leed.

Multiple copies: Original plus maximum of two copies.

Dlmensloni: 13hW x B"D x 3WH. Wt.: 6';; lbs Powtr:

120V AC, 60 Hz.

THE SOFTWARE.
"Easy Script" One ot the most powerful word pro

cessors at any price1 Cut re-typing, create docu
ments from standard paragraphs, do personalized

letters, see and change a document betore it is print

ed. Instruction manual has extensive training sec

tion that simplifies use ... even for someone who

has never used a computer or word processor before!

'The Manager' A sophisticated database manager

lor business or home use. Business uses: accounts

payable/receivable, inventory, appointments, task

manager. Home uses: mailing lists, home inventory,

recipes, collection organizer, investment tracking,

checkbook balancing. School uses: research arti

cle index, gradebook.

TOTAL
Personal Computer System

Now Available At

FAR BELOW dealer cost!

Compatible with Commodore Computer Systems (Not included in packags price.)

JOYSTICKS (Sot of 2)
Give you the fun ol playing a wide
selection of games.

Mfr. List: $59.90 pr.

Liquidation Price $18 pr.

Hem H-523-63622 01, S/H 36 00 pr.

64 MODEM
Access new worlds of intormation with your

computer.

Mfr. List: $109.95

Liquidation Price

$44
hem H-523-63646 00. S'H: S4.00

TOTAL

PACKAGE

PRICE...

$488
Itom K-623.64011-02

Shipping, handling: S24.00

i i fin t popular brands of computer peripherals

available at liquidation prices. For informa

tion, Can TOLL FREE: 1-800-326-0609.

CrtdK cftul mambari can ordo# by

24 hour* * tiny. 1 rinyi p, weak.

Toil-Free: 1-800-328-0609
Your cl»flck ii wfllcomal

No do lay* whan you pay by chacfel

C.O.M.B. CO.
Authorized Liquidator
14616 28TH AVENUE NORTH

MINNEAPOLIS, MINNESOTA 6G441-33G7

rSEND ME THE ITEMS I HAVE LISTED BELOW
Price $ub[ecl To change after GO days. Sale* ouTs»dn

continental LJ S are subject |o apoeial condition!.

Pleaift call or wnie to inquire

ft am

No.

How
Many

Ship/

Hand I
Pric*

C.O-M,B, CO.& Item H-523
1481 & 2Bth Ava. 1ST./Minneapolis. TAN 55441 3357

Send ihiilsrn* indicated allail [Mmnupglu random* idd 6%
ui'HtBi Pl«ii« allow 3-4 we«l<i for doliverY-Scry, no C-0 O )

flMy ehack ot monay ordari n ondoisd f No delay* in procea-

■ ing QrdB'i paid by chack, thinki to TalaCAacki.|

CharQii □ Mutt-Card- D VISA D Am. fa, J Oiner* Clob

AccT. Nn E)ip

PLEASE PRINT CLFARLV

Norm ■ ■ -

Cily

Phorn .

SJgn ha

.. ~~@~~~~~~-GET ALL THIS AT ONE LOWPRICE! 
64K Computer. 16 Hue Color, 5" Monitor. Disk 
Drive. Printer - Two Software Packages: "Easy 
Script" word processing and "The Manager" 
data base program! 

c.ni .. 
eully as , l ulte .. , 1 
Plug. Into l1SV outle t. 

Sorry, we're not permitted to PRINT the famous brand-name. 
BUT, we CAN "tell all" if you call us TOLL FREE: 1-800-328-0609! 
THE COMPUTER. THE PRINTER. 
For business, educallon and lIome usel Thousands 
of programs are available. 
Snap-on c:tImputer1 &4K RAM. 2(lK ROM. Full·size lype
writer keyboard. Upper and lower case leiters, 
numerals, symbols. revelse characlers. 2 cursor 
control keys, 4 function keys, programmable 10 8. 
Music synlhesizer with 3 independent Yoices. each 
wilh 90ttave range, Inpuilouipui ports accommo
date ... user, sellal, ROM carlfidge, Joysticks, ex
ternal monitor, phone modem. 

Bulll·ln dllk drl .... 1 Intell igent high spud unit with 
S'I,- Itoppy disk recorder. 170K for malted data slor
age: 35 tracks. 16K ROM. Uses single sided. single 
density disk. Serial in terlace. Se(:ond serial port to 
chain second drive or printer. 
Bullt·ln color monitor I Displays 40 co lumns x 2SIines 
01 text on S' screen. High resolution. 320 x 200 pix· 
els. 16 background. character colors. 
Bulll ·ln ROM clrlridgl pOltil nser t ROM program car
tridge, Multitude of subjects avallablo In stores 
auoss the nationl 

Graphics Quality 6 x 7 dot matriX printel. An Ideal 
ufil" lor this system ... Ind included in the aston· 
ishingly low package pr ice below! 
Print m~ttllld: Bi-directional impact dot matrix. 
Chuacler matrix: 6 x 7 dot matrix. 
Chraelers: Lipper and lower case letters. numerals 
and symbols. All PET graphic characters. 
Grlphl": 7 vertical dots - maximum 480columns. 
Dot addressable. 
Ch lflder eodts: C8M ASCII code. 
Print 'peed: 60 characters per second. 
Mulmum ctllumrll: 80 columns, 
Chmtler spacing: 10 characters per InCh. 
Une leed 'pacing: 6 lines per inch in (harac!er mode 
or 8 lines per inch selectable. 9 tines per inch in 
graphics mode, 
Llnl lud SPIed: Stines per second in character mode. 
7.5 lines per second In graphltS mode. 
PaPlr Il l d: Iriction leed. (Trac tor leed optional.) 
Paper wlr!1l1: 4.S- to 8.S- width. Up to to-with option· 
at tractor leed. 
MulHple eopl ts: Original plus maximum of two copies. 

Compatible with Commodore Computer Systems (Not IlI(:luded In pack.,_ prkl.) 

JOYSTICKS (S,t of 2) 64 MODEM 
Give you the lun 01 playing a wide Access new worlds 01 inlormation with your 
se lection 01 games. computer. 

~:~I~~~~~~~~~. ~~" .. .. $18 pr" ~~~i~~~~:ri~~~~.~ ........ $44 
l1 .m H·523· 63I1ZZ·0 1. S / H: 16.00 pr . I. em H·523·63646·00. S / H: ' 4 .00 

---------_ .... _-SEND ME THE ITEMS t HAVE LISTED BELOW 
I ,; 1 

Olmen,lanl: 13"W x 8"0 x 3'I,-H, WI.; 61'1 1bs. Pawer: 
t2QY AC, 60 Hz, 

THE SOFTWARE. 
"ElSf x.ivtM One 01 Ihe most power ful word pro
cessors at any price! CuI re-typing. create docu
ments from standard paragraphs. do personali zed 
letters. see and change a document belore it isprint· 
ed. Instruction manual has extensive !raining sec
tion thai simp!ilie$ use ., . even for someone who 
has never u5e(i a computer or word processor before! 
' ll1e Mlnl~ef - A sophisUcated database manager 
for business or home use. Business uses: accoun!s 
payable/receivable. inventory. appointments. task 
manager, Home uses: mailing lists. home inventory. 
recipes. collection organizer, investment tracking. 
checkbook balancing. School uses: research arti
cle index. gradebook. 

TOTAL 
Personal Computer System 

Now Available At 
FAR BELOW dealer cost! 

TOTAL $488 
~:f:EA~E ... 

I, ...., H·52J·B40 11 · 0Z 
Shipping. h ondling: 124 .00 

Other popular brands 01 computet' perlphef".w 
a"a llabl. a l liquldaUon prices. For Informa
tion. Call TOLL FREE; 1·80().328-0609. 

C.O.M.B. CO.® Itom H·S23 
1.115 2B,h Av • • N.lMlnn .. po.r • . MN 5544 1 ·3351 
S ... d ,,,. ltomol""Ico ,..r o , Io". I M ln_~. _;,jo.m •• <Id e ll 
...1o ...... I'1001 .. _3·._.r .... -...,. 5....,.""C.0 .0,1 C • ..ti, c.,d m_t.no can 0"''' by p/>on • • 24 _ •• dO'\'. 1 d.., •• __ • 

TolI·Free: 1-800-32S'{)609 
Prlc. O Myc .... k"' __ Io_. INodolo .. ln p«>ee.· 

,_:!e'--~"'+-___ "~'--__ +="'+_-' oIn\I"'''''' pel<! by cllKll. Iho ... '0 ToIeCMdo ·1 

• 

y _ • .,..elllo_k_1 
, N O llelep _an you pey by _eII l 

C.O.M.B. CO." 
Authorized liquidator 

1401& 20TH AVENUE NORTH 
MI~N(APOlIS MINN~SOTA ~!.441 331>7 

• " .... ,.: [] M ... ..co,d. [] VISA 0 Am. £.0., 0 0ineJ. Cklll 

.... <1. "'0. b,. __ _ 
PUASE PRINT CLEA RLY 

City 

5" .. '" -,". 



Sensational Prices!
. . . On Our Most Popular Items!

Introducing . . .

THE 990 DISKETTE
Are you paying loo much lor diskettes? Tty our

lirsl quality, prime. Sift" diskettes (no re|ec!s. no

seconds) at those fantasic salo pnces and save,

save, SAVE! Disks aro packaged in boxos of 50:

each box contains 5 shimk-wrapped ID-packs that

include diskettes in sleeves, labels, and write-

protecl labs.

Each diskette is certified to be 100% error tree and

comes with a lifetime warranty (if you have a

problem, well replace the diskette). All diskettes

include hub reinforcement rings and wnte-

protect notch.

All diskettes are double density and work in either

single O' double density drives.

SS, DD Diskettes. Don of SO

32391 s49.50-'99H ea.l

LOWEST PRICES!
Wo can oiler you some of the lowest prices *n tho courHry on Ihe mo$i

popular pnnlers, monrfors and interfaces. Our normal pro ■, arc already
low, Duiromake sure you gel the best deal you eanr we will also meelmosl

compefilrve pi ices in this publication when placed on an equal basis

{Remember—we don'i charge for usool your credit card, impose excussrvo

Shipping Fees, or use any other hidden rjalras Eo boosl the price you pay
Due lo the rapid change in prices in the computer industry, wo enn only

mool prices 01 the limn you place your order; wo cannot ACJ|usl pnces on

Hems ordered or shipped on an earlier dale) Another plus lor ch.irgn card

cuslomeis—your charge card is billed at lime ol shipment only few the rtoma

shipped—no early billing, no long wait For the merchandise you already

paid for

* THE BEST PRICES • THE BEST SERVICE *

WHY SHOP ANYWHERE ELSE?

DS. DD Diskettes, Box of SO

32403 s64.50-'1.29ea.!

The Most Complete Disk Drive

You Can Buy

Includes Word Piocessar, Spread Sheet, and

Data Base Manager

COMPUTERFACTS
Technical Service Data for

Your Computer and Peripherals

® SAMS

Sams introduces COMPUTERFACTS1M i nnoimmon inn «™-ai nw

nner workings at mapH brand mieios mpminrs. printers and d*5k drives Includes schorrulic *
ng diagram?, paris lisls, disassembly instructions, inujblasiioutinq teenniqupg. flnrt ffhuf tepatf li;

64 Comriulcr33477 Cirnmrjcl

33513 VlC-20 C

35551 Conimrxlaro Plu^J

33101 CmnnioclarEi 1541 D

3^496 Cummodorp 1525 Primer

33508 Commodoru CiOCtnrpul(»i

33546 Cornmoaara l/Ql Momlor

All packets

S17.95 each

INDUS GT ONLY $259
Slfllo-ol thfl-flrt dull dnvo tor C*A ano VIC-SO leaiuro* LED

socior indicator, nloctromt wnto proiott DuKm Attjge. end

optHQbnq speeds up [a 400% l.i-.i>-> Package n •••,;. -, mNV.

and power suppty, carrying coje Dial doubles as a (*5k stotagn

file AND software staffer package fomiinng wocd processd.

spread £hei?l, and database manager program i

FULL YEAR PARTS AND LABOR WARRANTY"

GRAPHICS PRINTER INTERFACE

33443 Indus GT Disk Drive ONLY '259

The PPI (Parallel Pnnier tnterfaco) fr<>rf1 DS1 '* fl ntgh
pcrfomianco graphics pnntor miorlacc for your Commo

dore 64 or VlC-20. offered al an unbelievable pnee1 Tho PPI

fully emulated $ Commodore pnnrcr so thai all software wniten

for Commodore computers and prmtors car bo run with [he PPI

and most any parallel pnnirjr Pnni True Commodore oraphics and

alpha-numencs as well as any special cfiaracler sels ottered by your

specific printer Works with Slar, Epson. BMC. and many more Comes

complete wilh all necessary cables lor quick installation and includes

easy-lo-follow user's manual

33565 Parallel Printer InlorTace $44.95

CARTRIDGE EXPANDER

Plus S22.95

I - FAST LOAD

^=-~= OFFER!

ilO^.rjriC.irlniJijLi i-*[J,111tltlI IndEu'Ufl lixl tftr1ri[l(|U Kkilr. '.'.••Uh.I i-nhui qh\-

iNrjQo nr thn "cfl1J poBillon if no cnririil-g4 '9 lu bo uiod Hun" Hhf com

mjy .iccn35- no bl<nd furnlhlinQ Dohlcid Eho LOrnpulur

3^1220 2Sloi Carindgo EMpandor S19.9S

1 hd Lrtrlmiijr* n.pnndn is a QIdbI tPrnjmiUDn Far I Tin Fpy. Fail Load

CjmddQ* yflucm kDopitpDrrnartitnilvinsiailod ptdJintlflHll free for

342T6 Fasl Load Cartridge <su<j nwflii ^35) ^29.95

Fast Load ONLY $2235

. with purchase of cartridge expander!

for

Iy

"EVERYTHING BOOK"
INTRODUCTORY SPECIAL

Gel lo know us by orflenng (hfB greal dusi cover

lor your VIC-20 dj ConMTtcpOore 6a and oui caia-

log. The Everyltimg Boofc lor (he CcxnrfKXJore

C 64 and VIC ?0 Home Comnuion. lor J? Sb

ino Qtita shipping or handling charges) Cover

is jniistalic. translusccni. B gauge vinyl sown lo

our ehacimg siandards wilh romforcod aaams

Discover me savings and easy shopping avail'

able I rum Tenei Compuiej E

USE SINGLE SHEETS

IN YOUR TRACTOR FEED

PRINTER WITH

PAPER TRACTOR
Paper Tractor earn OS ordinary slice I paper

through your tractor lood prinlor'

Simply plnco your loltortiOJId checks.

invoices, forms, pven fegal suo sheets

into IFio durable floHiblo plaslic carrier and

feed into your od|Ustable tracior-drive

printer. Works with any printer, carries an1

papor

22084 $11.95

v«

ny I

We gladly accept

mall orders!

P.O. Box 6578

South Bend, IN 46660

Questions? Call

219/259-7051

Ad

G1E

SHIPPING CHARGES

ORDER AMOUNT CHARGE

less than S20.00 S3.75

S20.00-S39.99 4.75

S40.00-S74.99 5.75

S75.00-S 149.99 6.75

S150.00-S299.99 7.75

S300 S up B.75

NO EXTHA FEE FOR CHARGES

NO HIDDEN EXTRAS

ORDER TOLL FREE

1-800-348-2778

Sensational Prices! 
• • • On Our Most Popular Items! 

Introducing . .. 

THE 99¢ DISKETTE 
Arc you paying 100 much 10f diskenes? Try our 
tirSl qualit)l . primo, 5Y.~ diskcncs (00 rejOCls. no 
seconds) a1 those lan lasic 1181& prices and saVII. 
save. SAVEl Disks are pltCkagod In boxes at 50: 
each box contains 5 shrink -wrapped t o·packs !hilt 
Include dlslcones in sleeves. Labels. and wnte
protect tabs . 
Each diskette is certified t l) be 100% error tree and 
comes with a lifetime warranty (il you have a 
problem. wo'li replace the disllono). All diskettes 
includo hub reinlOfCOO'lOOI rings and write
pIOlce, noleh. 

All diskoll0S oro double densj ry and worle in eithor 
single or double doosity drivos. 

55, DO Diskettes, Oox 01 SO 
3239 1 S49.50_199¢ CO.! 

OS. DO Oiskelllls , Box 01 50 
32403 $64.50_51. 29 eaJ 

The Most Complete Disk Drive 
Vou Can Buy 

Inc Iud" Word PrOC8uor. Spread Sheet. and 
Dala Base Maneger 

INDUS GT ONLV'259 
SLlI ..... ·llle-atI ...... _ lot C~ ...,., VIC·20 1_ lEO 
_ indoea\of. ~ " "'""fI'OIOCI. _ ... ...og,e. one! 
OI>O<allng -" '" 10 400"10 ,_ P_agoo""""' _ _ __ ""'I'II'\t. C8tryWIg caM .... , _ ... _ ...... 

"'" AND sorrw"", _ ~ Ie""""" """" _. $pr."_ ...,., da_ INNQIO' __ ! 

FUll YEAR PARTS AN) LABOfl W,l,lU\Alfl'f' ~ 

33443 Indus GT DIsk Onve ONLY '259 

CARTRIDGE EXPANDER 
Plus ' 22.95 
FAST LOAD 

OFFER! 
s.... ... ~ ... )OO' __ ...... IO\In""_~I.,.,. 

OOt9'><""~ • • _""_"",,,,,icIoo"'" _ ....... c .. • 
" . . ... , .. · .... -pooI' ''''H .. c .. '' ........... ,_, ... ~ 
_--'''' , .... _ ... ""·c.micloo .... • .. • ... ~ .... ... 
" OY _ ... - ......... I~ .. _ '''' < ........... 
34220 2·S101 ClltUidgll Expander 119.95 
, ,.. tort •• " P*'"'"' 50. go •• ' oom_ "" ' .. Epy, Fasl COO<I 
<" " icIoo-)'OU<OI' . ... ~ .... _ ty ",,'_ p' ........ _ I' .. "" 
"' .... < .. h~1 
34216 Fasl Load Carlridge ISuilIlotAiO ':)4~1 $29.95 

Fast Load ONLY 522.95 
with purchase of cartridge expander/ 

From Your Friends At We g/ed/y eccopt 
mtlll orders! 

P.O, Bo~ 6578 
South Bend , IN 46660 

aueslions? Call 
219/259·1051 

LOWEST PRICES! 

$ 
~~f" 
EPSON 
.Me 
AX IOM 
CARDeO 

THE BEST PRICES . THE BeST SERVI CE . 
WHY SHOP ANVWHERE ELSE? 

COMPUTERFACTS@) ,,~ SAMS 
Technical Service Data for 
Your Computer and Peripherals 
Sams introduces COMPUTEAFACTS1>A poe .... '" "'IOt""""'" ,1'1>0 _ .. ' .... 

""- - ""'90 '" "'*' "' ..... "'"'_ ..... ; ..... "' ... Of>""" do .. d<;vo. '"",w. ......... .,~ "". 
ir'II~.."., ,,",,, IisI>,~""''''''_~'''''''''''''' __ '"I*'<»<O 

n'1'7 ~&01~ n ... V1C20 Com_ 
nn. Convno6o<o ""' .... ~ n." ~ 'Soi' 0;..., Do ... 

JJ'H~"~ "'_ 
n5Ot~.C'6~ 

n'''~' 'I0' _ 

All packets 
817.95 each 

GRAPHICS PRINTER INTERFACE 

ffl~ 

DUST COVER and 

" EVERYTHING BOOK" 
INTRO~UCTORY SPECIAL 

Gel to know uS toy D<Oe<w'og "". gor . .. "",t ""'., 
lor ~OIJr VIC ·;>O or eorr.-ncoore 601 rod "'" "",I· 
O>g. -T"" E""')'tI'Ior-.g IJooIo, tor "'" CorrvnocIore 
C·&! ...... VIC ·;>O Home eom;,.,r ... : tor 102 95 
I<>() e. u . ... ppong or .............. ","rll"" l eo-..r 
IS anl .. tatoc. " ""slus.c:enl. 8 geuge .... )1 _ 10 
"'" e. ac""ll Slan,""ds "'Ill , .... """"" ... am. 
0."", ... "'" sall1ng. and <Ia'~ SI>OQOong . . .. ,. 
a~e III,m T...." CompoJ"" E.", ... ! 

rAd1 
~ 

SHIPPING CHARGES 
ORDER AMOUNT CHARGE 
less than S20.00 $3.75 
520.00-$39.99 4.75 
540.00-574.99 5.75 
$75.00-$149.99 6.75 
$150.00-$299.99 7.75 
S300 & up 8.75 

II 

USE SINGLE SHEETS 
IN YOUR TRACTOR FEED 

PRINTER WrrH 

PAPER TRACTOR " 
Paper TraClor CD""'S ord,na ry shOO1 paper 
Ihrough your Iraclor - IOGd pMlOri 
Simply ptnco your lo ltomo/ld. ci>ed<s, 
;n ~oicos, lorms. o~en Ieg/lI - silO shoots 
inlO Iho durable IIe .. ble plast;C carrier and 
roOd inlO your OOlustable trPClOt - dr;_o 
printor. Work S with any printer . camQs any 
paper. 

"'" 

NO EXTRA fEE FOR CHARGES 

NO HIDOEN EXTRAS 

ORDER TOLL FREE 
1-800-348-2778 



Classified

COMPUTERS Gazette Classified is a low-cost way to tell over

275,000 microcomputer owners about your product or service.

Rales: S25 per line, minimum of four lines. Any or all of the first line set in capital

letters at no charge. Add $15 per line for boldface words, or 550 for the entire ad sel

in boldface (any number of lines.)

Terms: Prepayment is required. Check, money order, American Express, Visa, or

MasterCard is accepted.

Form: Ads on' subject to publisher's approval and must be either typed or legibly

printed. One line equals 40 letters and spaces between words. Please underline

words to be set in boldface.

General Information: Advertisers using post office box numbers in their ads must

supply permanent address and telephone numbers.

Orders will not be acknowledged. Ad will appear in next available issue after

receipt.

Closing: 10th of the third month preceding cover date (e.g., June issue closes March

10th), Send order and remittance to: Harry Blair, Classified Manager, COMPUTHI's

Gazette, P.O. Box 540ft, Greensboro, NC 27403. To place an ad by phone, call I iarry

Glair at (919) 275-9809.

Notice: COMPUTE;! Publications cannot bo responsible for offers or claims of advertis

ers, but will attempt to screen out misleading or questionable copy.

SOFTWARE

"CRAPSMAN!" The C-64 casino craps tutorl

Leun <i!l bets, Te?t systems. Up to four players.

$31.99 pp. disk. EMCEE SO1T CORP., P.O. Bo*

402124, Miami Beach, R 33140.

C-64 OWNERS - Clean up your act!

The disk CATALOGER will organize your disks.

Sort by relative, program, sequential, or all files!

Hard copy too! Send $19.99 to: CBA Bo* 505,

Montgomeryville. PA 18936.

GET ORGANIZED WITH LIBRARY CATALOGER.

Fast Ml. program. Reads, sorts, prints: file name,

disk name, l.D. Print hardcopy ol over 2750 files

or as many as 105 disks in alphabetical order.

Send self-ad dressed disk and $5 to: HEPP, 4689

Marlboro, San Diego CA 92116 ■ Or for S8 we

furnish disk in mailer,

B-128 SOFTWARE

Checkbook 124.95, Investment tc Finance pkg,

(5 progs) $29.95. Ck or MO to: Micro Magic, 246

Indiana, Elmhursl, II, 6012ft, (312) S34-6243.

ELECTRONIC LIBRARY. Organize the C-64

(disk). Sort, print, formnt, delete and more.

Dimensional Software, P.O. Box 106. Mira Loma,

CA 91752. $29.95 + $1.00 shipping.

PRACTICAL APPLICATIONS MATH SYST.

on disk for C-64. Calculates Geom. shapes,

Linear regr, Interpolation, and Base chg.- Sfo

RUN Special Issue, $29.95 to: MicroEneigy

Systems, P.O. Box 5291, High Point, NC 27262

(919) 885-0431

BR1DCEBKAIN: Full-featured, user-friendly

contract bridge lor C-64. $30 (T or D) or $1

for info to: George H, Bodnar, Phd,

1134 Harvard Circle, Pittsburgh, PA 15212.

EDUCATIONAL SW. SYNTHESIZED SPEECH.

C-64 Educational Software Speech Demo $5.

C-64 Hardware Synthesizer $40.

Brown Rap Software, 21285 Sunnymead Blvd.

Suite 157. Sunnymead. California 92388.

C64/12S PUBLIC DOMAIN SOFTWARE!

Business, Utilities, Games, Educ., $7.95 + SI.30

s.h. Also avail: Commercial &. Pub. Dom.

RENTAL, Disks, Accessories. IRC, P.O. Bo* 60,

Mason, OH 45040

PROCRAM FINDER! A data base for disk

directories! Easy to use. Information

stored directly from disk. Searches. Print

labels & indexes. From Kalamaioo Micro-Ware.

$16.95 Ph. (616)343-3337.

FREE LANGUAGE!

Turtle PILOT 64 is an advanced version of

PHOT. Commands for hi-res turtle graphics and

sounds. Mix PILOT and BASIC in [he samp

program. Written in machine language. Includes

features not found in any other PILOT for the 64!

Very easy to learn. Great for writing

educational software. For your free copy send

blank disk and SASE. Or just send $5.00 lor a

copy on disk. Reference manual available for

only $7.95 ( + $1.00 s/h). Alan Poole, V2H King

Road, Loomis, CA 95650,

GRAPHETI flexible hi-res graphics editor and

sketchpad for the Commodore 64. Disk S29.95

(MA add 5% s.t.) ARIES SOFTWARE, P.O. Bo*

3006, Andover, MA 01810.

STUDENTS! The Mathmatics Analysis System

for the C-64 will even solve non-linear

equations, regress data, matrix algebra, optimize;

Hi-res graphics, printed reports. S39.95:

Scientific Software Systems, Bon B472,

Charleston, WV 25303.

14 EDUCATIONAL PROGRAMS ON DISK lot

C64 & VIC. All for S19.95. Spelling Aid, Math

Balance, Algebra, Quadratics & more.

ATHENA, 727 Swarthmore, Newark, DF. 19711.

LOTTO PLAYER $ millions won every week $

Increase your odds. Fully tested C-64, 12S,

tape or disk. Send $10 to M. JONES,

907 Car/ield. Carpentersville, II. 60110.

WIN THE LOTTERY! 5 basic programs that

will let you beat the odds! VIC-20, C64

listings $20, disk $25. CM. LOWELL,

1510 Valley Lake Dr. "103, Schaumburg, IL

60195.

FREE VIC-20 GAME WRITING TUTOHIAL

Buy Retro Rescue + Snake Snatch action £ames

both only $4.95 tape. Guaranteed. Mail to:

P.O. Bo« 277, Jacksonville. OR 97530.

INVESTMENT SOFTWARE THAT WORKS!

Tracks stocks & mutual funds, plots graphs (dol

matri* printer), gain (loss), more! C64 disk only

$69.95 check or M.O. (NYS add 7% tax),

■1-6 wk delivery. RJM Software, P.O. Bo* 90396.

Rochester XI 14609

Studying for a lest??? NOTEBOOK FUN keeps

neat notes to review/change/list on your 64.

Testing via multi-player timed game. S19.95

(PA add 6%) AC3L Software, P.O. Box 7,

New Deny. PA 15671.

FOUR ARCADF. GAMES FOR VIC-20 ONLY $5

Tape only. Send address and money order to:

Brad BMW, RR3 Bo< 358, Huntingburg, IN,

47542. Dealer's Inquiries Welcome!

C-64 DISK LIBRARY. Add, Update, Search,

View, Reports, Prints Disk Labels. Manual &

90-Day Warranty. 119.95 PP; Genesis Software,

1147 E. Broadway #45, Glendale, CA 91205.

FIXED ASSET DEPRECIATION on Cummodorc

64. Handles acrs and pre-acr<i methods. $39.95.

For free Info write: MPM Software Prods.,

I'.O. Box 3522, Glendale, CA 9130!

C64 ANALOG JOYSTICK - Single pixel 360°

control. Programs on disk. Switch stick

too. S39.95. Grottoware, 4020 Brookhaven

Club Di. S1426, Dallas, TX 75234

DISK UTILITIES for the 1541 with a C64. Merge,

change name or ID, scratch, copy files and more

$19.99 check, money order. R. Chang, 708 S.W.

7 Avl-., Ft. Lauderdale, FL 33315

197 C-64 EDUC. PGM5 ON DISK $J0. Number

manipulation tutorial C-64 disk $15. VIC

8K Expanders $16. Checks only. Commodore

Basics. 3362 S. 2300 E.. S.L.C., UT 84109

WINNER'S CIRCLE - Savvy horse handicapper.

l-'eatures very unique speed section.

$25.99 tape or disk. Com 64 or VIC-20.

W. Dick, 1149 Braodway, Masury OH 44438

Physicians and Dentists - can you trust your

accounts receivable to your Commodore 64?

With Medi-Kfc you can! Complete Medical/

Dental receivables program featuring up to 200

user-selected procedures, 900 accounts and 1400

transactions per disk, Printed superbills,

statements, day sheets, aged accounts receivable,

patient recall lists featured. Two drives and con

densed mode printer required. $100 for

program or $20 for manual and demo disk

(credit to purchase): include $4.50 p&h for cither.

Free brochure, Peter Bresler, MD,

2390 Tierra Dr., Los Oaos, CA 93402

(805) 52S-5234

MISCELLANEOUS

C64 Disk Magazine-News & Reviews! Games!

Tutorials! Programs! Tips, tricks & more!

Only $36/yr (6 issues!. Sample $6. Write:

ASiS Soflware, Box 457CG, Lakeview, Ml 48850.

ATTENTION!: Home computer users. 4 pages of

maintenance and minor troubles hooting infor

mation. Written in easy-to-understand English.

Send S5 ch. or MO and SASE to:

Siney Enterprises, 319 N. Avalon Blvd ,

Wilmington, CA 90744.

TOU'RF. NOT STUPID! U-am Machinc/Asstmbly

language programming. Assembly Language For

Kids. Commodore 64-S14.95/Book ft Disk

$19.95. Microcomscribe, 8982 Stimson Ct.,

Dept. A, San Diego, CA 92129, 619-578-4568.

HARDWARE

1541's OVERHEATING? Protect your invest

ment, buy COOL STACK! (w/fillers) $59 00 plus

S&H $5.00 Carbo Tech, Inc.. P.O. Bo* 652, Snell-

vilte, CA 30278 (404-979-6124)
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Classified 

COMPUTEI 's Gazette Classified is a low-cost way to tell over 
275,000 microcomputer owners about your product or service. 
Rates: 525 per line, minimum of four lines. Any or all of thE' firslline set in capital 

leiters at no charge. Add S15 per line for boldface words, or $50 for the entire ad sel 
in boldface (any number of lines.) 

Terms: Prepayment is required. Check. money order, American Expr('5S, Visa, or 
Mos\<'rCard is accepted. 

Form: Ads aTC suhject to publisher's approval and must be either typed or h.·gibl)' 
printed. One line equals 40 letters and spaces between words. Please underline 
words 10 be set in boldface. 

Generellnfortnation: Adv('rlisers us ing post office hoI( numbers in their ads must 
supply permanent address and telephone numbers. 
Orders will not be acknowledged. Ad will appear in next available issue after 
receipt. 

Closing: 10th of Ihe third month preceding cover date (e.g., jun(' issu(' closes March 
10th). Send order nnd remittance to: Harry Bl~ir, Classified M'Inager, COMPUTErs 
Gazette, P.O. Do. 5406, Greensboro, NC 27403. To plnce an ad by phone, call l'larry 
BlAir pt (919) 275·9809. 

Notice: COMPUTE! Publications cannot be responsible for offers or claims of adv('rtis· 
ers, bUI will at tempt 10 scr('en out misleading or questionable copy. 

SOFTWARE 

"CRAI'SMAN1"' The C·64 u sino crap' tutor! 
LNm all bets. Test .yst~n". Up to four plil)"CB. 
S3] .9S pp, dilk. EMCEE son CORI'., 1'.0. Do~ 
~02]24 , Mlamll\t>a(h, FL 33 ]~0. 

C·M OWNERS · Clean up rour a(tl 
The disk CATAlOGER .,.iII orgilniz~ you r disu. 
Son by ... I.ti'·~, program, sequential. Or all files! 
Hard COP)" too! Send S19.99 to: CBA Box 505, 
Montsom~ry"iI1~ , I'A ]8936. 

GET ORGANIZED WITH LIBRARY CATALOGER. 
Fast M1. program. Ruds, JOn s. prints: file n~me, 
dilk nam .. , J.D. Print hudropy of ov~r 2750 nil'S 
Or as manY.5 105 di$ks in alphabetical ord~r. 
Send ~If·addn:-ssed disk and $S to: HEPP. ~689 
Marlboro. San Diego CA 92116 . Or for 58 "'e 
fu rnish disk in mailer. 

8·128 SOFTWARE 
Che-ckbook 524 .95, Investment,," Finance pkg. 
(5 progs) $29.95. Ck or 1.10 to: Mi rro Magic. 246 
Indian., Elmhurst, 11. 60126, (3 ]2) 83 ~ ·6243 . 

ELECTRONIC LIBRARY. Org.nI7.e the C·64 
(disk). Sort, print, format. dc1rte and more. 
Dimensional Sohware, 1'.0. Box 106. Mira Loma, 
CA 91752. $29.95 + $1.00 shipping. 

PRACT[CAL APP LI CATIONS MATH SYST. 
on disk for C·H. Cakul~tes Gcom. ~hape", 
Une .. rcgr .• Interpolation, and 8;!,c ehg.· See 
RUN Special [S!lue. $29.95 to: MicroEne'l!:)" 
Syslenu, P.O. Box 529 !, High Point, NC 27262 
(919) 885·0433. 

BRIDCEBRAIN: Fon ·fNIU~, u~r·fricndly 
contract bridge for C·64. 530 IT o. Dl Or $ ] 
for info to: George H. Bodnar, Phd, 
1134 Harvard Circle, Piusburgh. PA 15212. 

EDUCATIONAL SW. SYNTHESIZE D SPEECI t. 
C·64 EduCiltlonal SoftW3r1: S~h Demo $5. 
C·64 Hard.,.a, .. Synthesizer $40. 
Brown IU.p Softwa ... , 24285 Sunnymead Blvd. 
Suit~ ]57, Sunnymud. California 92388. 

C64/128 PUBUC DOMAIN SOnWARE! 
BUSiness, Utilities, G~mes, Educ .. $7.9S + $ 1.50 
s.h. Abo avaU: Comm~.cial "" Pub. Dom. 
RENTAL Disks, A«essori..,. IRe. P.O. Bo~ 60, 
~bson, OH 45040 

PROGRAM FINDER! A data b.ue for disk 

dirl.'ctori .... ! Easy to usc. Information 
stof<'d direcll y from disk. Searches. Prinl 
labels ,," ind""es. From K.lamnoo Mlcro·Wa .... 
$16.95 Ph. (6 16) 343·3337. 

FREE LANGUAGE! 
Tunle PIIDT 6~ is an ad"anced veBlon of 
P[IDT. Commands for hi -res turtle graph ict and 
sound.'!. Mix PIIDT and BASIC in th .. 5.1m .. 
program. Writ1en in machine language. Indudes 
futures not found in any other PIIDT for the 6~1 
Very usy to learn. Grut for writing 
educational sofa,,·are. For your frte roP)' 5('nd 
blank disk and SASE. Or just send $5.00 for a 
ropy on disk. Refe rence manual avallabl .. for 
only $7.95 (+$1.00 i/h). Alan Poole. 4726 King 
Road, Loomis, CA 95650. 

GRAPHETI flexible hi·r .... graphics edilor and 
sketchpad for the Commodore 6~ . Disk 529.95 
(MA add S% 5.1.) ARIES SOFTWARE. P.O. Box 
3006. Andovcr. MA 01810. 

STUDENTS! The MalhmatiCli Anolysls System 
for the C-64 will even solve non·linea r 
equations, regress dala, matrix alg~bra, optimize; 
Hi ·..., graphics, printl'" report s. $39.95: 
Scien tific Softwa ... Systems, Box 6472. 
Charil'Ston, WV 2S303. 

14 EDUCATIONALI'ROGRAMS ON DISK for 
C64,," VIC All for 519.95. Spelling Aid, Math 
Balance, Algebra, Quadrati<:"S &: morC. 
ATHENA, 7..27 Swarthmo .... N ...... ark . DE 1971l. 

LOTTO PLAYER 5 millions won nl'ry w~'ek $ 
Inrn>ase your odds. Full y tested C·6~, 128, 
tape or disk. Send 510 to M. JONES, 
907 Garfield. Carpentersville. IL 60110. 

WIN THE LOTTERY1 5 basic programs thaI 
.... -illlet you beat the odds! VIC·20, C64 
listing' 520, disk 525. CM. L()IvELL, 
1510 Valley l..lke Dr. _103, Schaumburg. IL 
60195. 

FREE V1C·20 GAME WRmNQ TUTORIAL 
Buy Retro Rescue + Snake Snat(h action g;omO"ll 
both only S~ .95 tape. Guaranteed. Mail to: 
P.O. Box 277. Jacksonville. OR 97S30. 

INVESTMENT SOFTWARE THAT WORl:S! 
Tracks ~Iocks "" mutual funds, plots graphs (dOl 
malri~ printer), gain (loss), mo ... ! C6~ disk only 
$69.95 check or M.O. (NYS add 7% tul. 

~ -6 wk delivery. R)M SOh .... are. P.O. Box 90396. 
Rochesler, NY 1~609. 

Stud)"lng for a testm NOTESOOl: FUN keeps 
nut notes to review / change/list on your 64. 
Tesling "ia muhi·pla)"Cf timed game. 519.95 
(PA add 6%) AC3L Soft .... , .... P.O. Box 7, 
N ...... · Derry, PA 15671. 

FOUR ARCADE GAMES FOR VIC-20 ONLY $5 
T.p<' only. xnd add"", and money order to: 
Brad I\t>gle, KR3 Box 358, Hunllngburg. IN. 
~7542 . D~al~r·. Inqu iries Welcome! 

C·M DISK LIBRARY. Add, Update, Search. 
View. Reports. Prints Disk l..lbels. Manual &. 
90·Day Warranty. $19.95 PP; Genesis Soft .... are, 
114 7 E. Broadway _45, Glendale, CA 91205. 

FIXED ASSET DEPRECIATION on Commodore 
H. Ihndles Ben and pre ·aCTS methods. 539.95. 
For fr~'" Info write: MI'M Softwa re Prods .. 
1'.0. Box 3S22, GI~nda l c, CA 91201 

C6~ ANALOG JOYSTICK · Single pixel 3600 

COntrol. Programs on disk. Switch stick 
too. S39.95. Grollo .... are. 402(1 Brookhaven 
Club Dr. _1426, Dallas. TX 75234 

DISK UTILITIES for lhe ]54 1 with a C64. Me'S ... 
change name or [0, S<l'atch, ropy fil es and mo ... 
$19.9"9 check, money order. R. Chang.. 708 S.W. 
7 Aw: .. Ft . Lauderdale, FI. 33315 

197 C·6~ EDUC. PGMS ON DISK 540. Number 
m~nlpulatlon tutorial C-64 disk $]5. VIC 
8K Expanders 516. Che-cks only. Commodo ... 
Basics. 3362 S. 2300 E .. S.LC, UT 64109 

WINNER'S CIRCLE· Savvy horse handkapper. 
Features "cry unique ! po'f"d section. 
S25.99 up<' Or disk. Com 64 Or VIC-20. 
W. DIck. 1149 Braod .... ay, Masury OH H 438 

Phy.lclan. a nd Ollnll. l •• can )"ou tN" )'OUr 
acrounts receivable to your Commodo ... 6H 
W!th Medi·RI'<: )"ou can! Complele Medical! 
Dental receivables program featuring up to 200 
user·sele<:led procedures. 900 acrounts and ]400 
transactions per disk. Primed superbills, 
statements, day sheets. aged a("(ounts receivable, 
patient recall lists f~atu ... d. Two drivO"ll and con· 
densed mode printer required. $ 100 (or 
program or $20 for manual and d~mo disk 
(credit to purchase): Indudc $4.50 p&:h for tither. 
Free brochure. Pete r Brl'Sler, MD, 
2390 Tierra Dr., los Osos, CA 93402 
(805) 528·5234 

MISCELLANEOUS 

CM Di,k Magaz.ine·N ...... ' "" Revi ...... s! Games! 
Tutorials! Programsl Tips, tricks "" more! 
Only S36/yr (6 Issues). Sample $6. Write : 
A&:S SOft .... are, Box 457CG, l.3kevi~ ...... , MI ~8850. 

ArrENT10N1: Home romputer users. 4 p.g .... of 
malnlenanCt and minor l,oubleshooting info, · 
mation. Wrillen in easy·\()·und .. rsland English. 
Send 55 eh. or MO and SASE to: 
Sint')' EnterpriilH, 3 19 N. Avalon Blvd., 
Wilmlnglon, CA 907H. 

)OU'RE NOT STUPID! leam Machine/Assembly 
language programming. Atsembly l...onguage For 
KIds: Commodorl: 64·$14.95/80011. &: Disk 
$\9.95. Microcormcribe. 8982 Slim~ Ct., 
Dept. A, San Dl~o, CA 92129. 6]9·578-4588. 

HARDWARE 

]541's OVERHEATING? Protl.'ct )'Our In,·esl· 
menl, buy COOL STACK! (.,./fihers) 5S9.OO plus 
S&H 55.00 Carbo Tech. Inc .. P.O. Box 652. Sn~ll· 
ville, GA 3(1278 (404·979·6124) 
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FOR COMMODORE 64

TRACKM1MIC

Why nibble when you can

— Gulp —
Hardaare/Software Prolecled Disk

Backup Sysiem

Installs in 1541 Drive in Minutes

Jusl Plug II In"

2 Minutes For Fgll Dish Backup"

Features include.

Automatic Operation. Hyperscan

Sector Edit(GCR), SitOensity. Tracks 1-4

• For All New Protection Methods *

89.95

• DISKMIMIC 5+™
Our Famous Automatic

Backup System

DISKAT -

Cataloging Program

Reads dala directly from Disk,

Holds 8000 Files, Makes Labels,

Recalls 12 Way's, Alphabetizes

Files, Printer/Screen Output.

3495

A.I.D. CORR

4020 IfempsiBid TumpiliB t Blthptpt. New Yorv 11714

(518)731-7100

Diskmim c 51" H i iraOenwk di A I D Corprjralion

Cnmmodo'e 64'" 1 lS4T"^airademaiko1

Commodwe Eiecirwcs, LM.

Shipping 4 Handling — Si 5Q Pith

ji\ £ flA'-f*.

' ■- " - - "

li L;ULliL'Li;..
ic.ii I he Pjnl. < >i ■ Muui.ii IwJ-

LLOTTQ CIPHER.
cm 'u tisi (cos oi m iunL.1

pick loud tun C«"l ^iiS;

AA COMPUTER EXCHANGE
"SOUTH'S LARGEST COMMOEXJRE 64 DEALER"

REQUEST OUR FULL CATALOG TODAY

ORDER LINE: 1-800-447-0OB8

INQUIRIES S FL: 904-388-0018

POWER SUPPLY FOR C

TELECOMMUNICATIONS

64/VIC-20 S2995

US 21? it-'jcp »H

Wjlxsmodem 12

(l!0a13IXI Bauill IMBi

VPP 1MJ MoUom Aim

VIP Torm.rral 7995

lelSar M Inrrrm.l

(Camidflo) 2595

Imeiface

INKWELL

12995

W95

K.I (5 hn |

ABACUS BOOKS
Anatomy cr 1S4T

Disk Dri«

Anasoqiy of

CommoOoro W

Machine Lingu.igp

'(JiC-64

Tr.tha and T.pilai

IH5 CM

22 35

1695

k

12 95

1996

55-194

74 9S

1695

1695

ABACUS SOFIWAFIC

CM.1rtMk.S4 3195

Assembler Monitor 3195

Cardpak-64 3995

Pfiscsl.&i 3195

1ETEC

REPAIR PARIS

Camnlalo Pona Lia

Fkwlont Fool Editiw

SKYLES ELECTRIC

1S4I Flaih with S*i'

H.!.' Gajic Comp-ldr

SERVICE MANUALS

Coniouler

V1C-SO CuHDuler

Comrrwdare I&41

O15K Dri>e 1695

Commodore 15£5

Prinr**r 1695

RID DONS

1521 695

UPSSO1 995

MPS QO?n£2O 795

nitoman 695

UTILITIES

CSM O'ive AhQnrnem 3495

Supoiclona 3995
Oj-secror J995

Ulna Byle 3295

SOLID STATE SOFTV«RE

Viwsaf 64 9995

2776 PARK ST., JACKSONVILLE. FL 32205

fflf [*rr*H^,ilraimniiVrrrBK^iilLJ*3hW<Li-x%n.n c

srTs aGO S't. Ui ■ P'Hr?5 ^

$$$$$$$$$$$$$$$$$$$

* Introducing

LOTTERY 64
$
$
$
$
$
$
$
S

$
$
S

S

$
S
%
$
$
$
$
$
$
$
$
$

LOTTERY 640 ms Deendesigned to use thecom-

puting power of ttie Commodore-64" to help

you play thevanous lottery 9ames, PICK 3, PICK 4,

LOTTO, SUPER LOTTO, 6«9, LUCKY LOTTERY, etc.

It can De used wltfi any lottery game In which

you pick the numbers,

We riave already won thousands of
dollars with It It can work for you too!

AVAILABLE ON DISKETTE ONLY.

To order, send $24.95 for each plus

SJ.OO postage and handling per order »■

oo Superior Micro systems, Inc.
^7^1 P.O. Box 71 J« Wheeling, IL 60090

Dealer inquires wetcome!
aeM" •, 3 rejMtrm iraJmni W Corrraje Btttrrnc i to

$$$$$$$$$$$$$$$$$$$
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ARCHIVER
TM

Need lo make reliable archive backup copies

of your software? GET THE ONLY PUBLICA

TION SHOWING HOW TO BACK UP OVER

250 DISKS AND CARTRIDGES WITHOUT

THE ERRORS.

INCLUDES:

• M.inu.il showing how lo BACK-UP ovlt
250 TOP-SELLING GAME, BUSINESS anil

UTILITY PROGRAMS

• THE ONLY MLMONlTORthat decodes un-

implememed op-codes

• Auto-Boot builder, T & S editor, Sector
Searcher, 4 ML Monitors, 4 Min Copier,

and much more on disk

• Enables Ihe NOVICE lo UNDERSTAND.md
CREATE a hack-up copy in a$ litlle as 60

SECONDS

• Back-ups run WITHOUT DOS ERRORS
and work with most 1541 compatible drivL<s

• REPLACES those EXPENSIVE disk Cbne/s,

Kibblers, Makers, and Black Boxes

FOR ARCHIVAL USE ONLY

COMMODORE 64™ and C-128™

send CHECK OR M.O. for 29'"

plus Z Shipping/Handling to:

CYBERTECH
P.O. Box 4065

East Lansing, MI 48823

NO FINER OR MORE ADVANCED ARCHIVAL

COPIER AVAILABLE AT ANY PPICE.

EASY TO USE.

AUTOMATICALLY MAKES BACK-UP COPIES

FROM VIRTUALLY ALL PROTECTED SOFTWARE.

NIBBLES. HALF TRACKS, COPIES EXTRA
SECTORS AND EXTRA TRACKS

REPRODUCES ALL DISK ERRORS AUTOMATICALLY.

FAST, COPIES FULL OISK IN AS LITTLE AS
4-7 MINS. EVEN COPIES ITSELF.

MASTERCARD. VISA, M.O. OR CHECK OK

-I- S3 SHIPPING S HANDLING

COD. OH FOREIGN ORDERS ADD $2

CALIF ORDERS AOD ft* SALES TAX

—WRITE OR CALL—

COHPUMED
MOB)-750-2436

P 0 VOX C'lET I'HMTil

EfiLinns. en U33L2

fob conrtopuRE im hud 1841 driue

FOR COMMODORE 64 

• TRACKMIMIC" • 
Why nibble wnen you can 

- Gulp-
H3<dware/Soltwatfl Protected Dls~ 

Backup Syslem 
In1lall$ in 1541 Drive in M inutes 

Jus, Plug 111n'I 
2 Minutes Fo, Full DIsk Backup" 

Features IndlXle: 
Autom3liC Operation. Hype, scan 

Sector Ed,I(GCA).8<IOensity. Tracks 1_45 
• For All N .... P,ol«:llDn M. /hod • • 

89.95 

• DISKMIMIC 5+" . 
Our Famous Automatic 

Backup System 

49.95 

DISKAT· 
Cataloging Program 
Read s data direclly from Disk, 
Holds 6000 Files, Makes Labels, 
Recalls 12 Way's, Alphabetizes 

Files, Printer I Screen Output. 

3495 

A.I.D. CORP. 
~Dro H ...... 'Ud 1~ • • B'I1~,~ .... Ya\ I I /U 

{SI B) 731·7100 
0,..",.,.( s~ " II'~ oIA I 0 t<tpoo., ,,,,, 
~~··" $(I·· " "tr""""01 
~t [ IocTlonocs. Lid . 
~ & HwdfIQ - St !oO UC/1 

SSSSSSSSSSSSSSSSSSS 
S Intl'OClluclng S 

~ LOTTERY 64· ~ 
S S 
S S 
S S 
S S 
S S 
S S 
S S 
S S 
S S 
$ S 
$ S 
S S 
S LOTTERYij4ChaSbeefldeSignedtOlJS€ thecom· S 

putlng power 01 the (CfI1I11o.')(j(te-£4" to help 
S youplay the\l3rlOu5lOttEf'/games; PlCK3.PlCK4. $ 
S LOTTO. SUPER LOTTO. 6/49. LUCKV LOTTERY. etc. $ 
S it can be used I'v1th any lOttery game In whICh S 

you piCk" the numberS, 

S We have alreaay woo tOOosards 01 $ 
S dollars With It. It can wor~ lCi '(OJ tOO! $ 
S AVAIlABLE ON OISKETlE CtIlY. $ 
S To CiO€f. send \24.95 lCi ead1 oM S 
S noo oo;taQe ard haf'(lU/ll;l PE!f Cider to, S 
S 06 Supe~orMlcrosyst.mS.lnc. S 
S \M P.O. Box 713. YI!1eeUng.l 6(X)9'J S 

Dealer nM1eS wetcme! 
S Ccm:'a:Il'!61· U rl9llll!!l UlO!IVI tfCoTn::o:o-H~tnG, l~ S 
SSSSSSSSSSSSSSSSS$$ 
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ARCHIVER™ 
Need 10 ITliIke reli.JbIe archive b.lc~up copies 
of your softv.are? GET THE ONLY PUBLICA
TION SHO'NING HOW TO BACK UP 0VlR 
2~ DISKS AND CARTlI.IOGES WITHOUT 
THE ERRORS. 

INaUDES: 
• M,anwl sknwing how to BACk-UP 0\'« 
1~ TOp·SElLING CAME, IIUSINESS Jnd 
UTIlITY PROGRA.\tS 

• THE ONLY MLMONITOR that de<:~ un· 
implemented op-codes 

• Auto-lIoO! builder, T & S editor, Sedor 
Seilreher, 4 ML Mon~~, 4 Min Copier, 
and much more on disk 

• En;rbles lhe NOVICE to UNDERSTAND and 
CREATE a b.lck·up copy in ,1S litlle as 60 
SECONDS 

• BJck-ups run WITHOUT DOS [ RRORS 
and I'>OI~ Vo,ith mo<;\ 1 S41 compatible drives 

• REPLACES those EXPENSIVE disk Clo~~. 
Njbbl~, Makers, ~nd Slack Boxes 

fOR ARCH1\IAL USE ONLY 

COMMODORE 64"" and C-128'" 

send CHECK OR M.O. for 2995 

pillS 2~ Shipping/Handlins 10: 

CYBERTECH 
P.O. Box 4065 

East Lansing. MI 48823 

POWER SUPPLY FOR C-64NIC·20 529_95 

TELECOMMUNICATIONS 
"- S _ ..... rIKe .. 'Y.o -- -~-

-~ ~~ - ~~ 

~- 'H~WELL 
~m_ .~ -"'Ugl"jpe'l! 
_0 "'- ,~~ 

11200000 BaocI) '"~ ne..b"II r.,.,. w.,. ~~ 
UI'P 10&0 ~"'II> S~VLESELEC1RlC YIP r.,....".. .~ 

t~IFI.o"'WI!IOSwottl'lS~95 _601,""",""", 8011 _ Comp.Io. ,,~ 

(C&<I'.1 M~ 
Corrou_ 5<0 ..... SERVICE M ... NUALS 

11>0 (5 n"l n~ --ABACUS BOOKS ""- ,,~ 

\IIC-20~ ,,~ 
............. 01 , ~, 

Comro'Iodo:><-t I~' 
~.~ ,,~ 

Ots~ Ot~ ,,~ -- -,~ -- ,,~ 
,~. ,,~ 

M""r.""~(Icoio. 
~~ ' ~.95 RlBDONS 

h;",...., Trp'1Oo ,~ m 
,~~ ,,~ !.Ipseo, .~ 

ABACUS sonwo,AE !.IPS ao2lt~ m 
CI\I~,,*;,,601 ~ 1 .95 "-" .~ 

I<$Wmblt,1.Ion<\Or ,,~ UTILIT'ES 
e..'r:II>O"-&oI ~~ CSM Ot, ....... 9M>tn, .~ 

PAO<;foI+t ,,~ -_. ~~ 

~-. 39.95 
XETEC U~,. B)1e .~ r_ma,,.., 

SOlIO STATE SOFT ...... RE 
-~~ m~ v, ...... , 601 "~ REPA'APAm s 

Com;>IeIo f'onow", (~""""DIf) "00 
71'26 PARIt Sf. JACKSONVILLE fL J2205 O""' __ ....... _ .... _\'ISM.IC_~ . 

.". ____ ,_"'~"""' ·cooo_uoo 

" ~~~' ''I. __ ......... . .".\IISI,1.<C_300 
·~~_ .. »OO_· I'I>-<" __ "'M_ • ___ ~ I .. . "' __ ., ","""","'>e<, 

NO FINER Ofl MOflE AOW\NCEO ARCHI\lAL 
COPIER AIIAlLABLE AT ANY PRICE. 

E.4SY TO USE. 

AUTOMAnCAlLY MAltES OACK-UP COPlES 
FROM VlRTUALLY ALL PflOTECTED SOFTWAflE. 

NIBBLES. HALF TRACKS. COPI ES EXTRA 
SECTORS AND EXTRA TRACKS 

REPRODUCES ALL ~SK ERRORS AUTOMAnCALLV. 

FAST. COPI ES FULL OISK IN AS LmLE AS 
4_1 MINS, EVEN COPIES ITSELF. 

MASTERCARD. VlSA. M,O. OR CHECK OK. 
+ $3 SHt~NG & I1ANDLINO 

C.O,O. OR FOREIGN ORDERS ... OO $2 
CALIF. OAOERS AOO 6'\1. SALES TAX 

- WAITE OR CALl-

C [J MPUME D 
(,108) - '/50 -:! o\ 3C 

P 0 vox G'I ~ 7 

SIIL1"IIS. CA ~39J~ 

r o ~ CO IIIIO flOW( 6·' AMI) 15·\1 I)Wl\1C 



Commodore

SERVICE

* 48 Hour Turn-Around.

* C64 Repair S40.00

* 1541 Alignment 25.00

* 1541 Repair 40.00

Parts Included

(Power Supply Extra)

To save CO D. charges - send unit and

power supply will! check or M 0. to:

DIGITAL SOLUTIONS INC.

931 - 27th St.

Altoona, PA 16601

(B14) 944-0405

QUALITY MEDIA

LIFETIME REPLACE

GUARANTEE

HUB RINGS.m EPS.

WHITE PROTECTS

p we buy

m huge volume To

supply software

mariulaclurers. our

pr ices can toe beat.

SO* 25O> 500' 1000-

5 W SSDD

5 26" DSDD

PC FORWAFTFD

36'10 (For Mart

i no

\ 15

I 45

00

1 Ofi

135

2B0

100

1J5

US

3 IS

so 7s

» OS

I 15 1 10

CAll CALL

CALl CALL

llLACKSIIII*
COMPUTER SUPPLY

PO Box88336?-SanFMncisco.CA941B8

Incuinos t No. Cal oiders4 15-550-0512

So Cal orders 800-235-6647 >31

USA orders 8O0-?3S-66-.6x31

Alii] ?LHJ(Wiir»|] nij.irhiilun.lhnij

I

Improve your child's

creativity and logic with

BUILDART

Use geometric shapes in your

choice of various colors lo create

an infinite number ol piciures with

Ihe Commodore B4™ and joystick

Cross triangles to make stars;

make trees with circles and rect

angles: create robots, trains —

anything. Limited only by your

child's imagination.

$25.00 diskelie only

Check or Money Outer Only

La. residents add 7% sales lax

ESOFT

P.O. Box 2743

Baton Rouge, La. 70821

Maxell Floppy Disks

The Mini-Disks
with maximum quality.

r inquiries invited. CO D's accepted

Call FREE ©00) 2354137

PACIFIC EXCHANGES

100 Fooihill Blvd. San Lu,s

San Luis Obispo. CA 93401

In Cal call(H00)5y2-5935or

IH05JM3-1037

ARSENAL 1.0

Slock Market Technical Analysis

Meet trie market on it's own terms.

Arsenal 1.0 monitors 5 market

indicators & presents them to you on

a built-in spreadsheet.

C-64& IBM-PC Disk.

$34.95 + 52.75 shipplngmandling

LOTTERY BUSTER

The program to use il you play the

"pick six" big money lotteries. Tracks

hit frequencies of each number & can

generate up to 224, 6 number com

binations of high or low frequency

numbers. Also performs a lottery

simulation.

C-64 Tape or Disk. IBM-PC Disk,

$29.95 + $1,75 shipping/handling

Esada Software

P.O. Box 13581

Columbus. OH 43213

Dealer inquiries welcome

Ohio residents add 5'/j% sales tax

CARTRIDGE

C-bA

SERVICE FO*

VIC-JO

YOUR OWN DAS1C OK ASSEMBLY LANGUAGE

PROGRAM (a,nOD BYTES QR LESS) WILL

BE PUT UU AN MJTG-KTAHT CAJiTMDGt

FOR YOU. HE^D THE FHOCRAK ON TAPE

OS DISK TOl

DLW CO.

CALIFORNIA RESIDENTS ADD

LIZ.60) SALES TAX

Q64 COVERS
PROTECT YOUR INVESTMENT

• CUSTOM FIT • • LIGHT TAN •

• LIFETIME WARRANTY*

• WASHABLE •

VIC-SO/C-64 COMPUTER; C-1541 DISK

DRIVE: C-1S30 DATASETTE; C-1SJ5

PRINTER; MPS-801 PRINTER; GEMINI-

10/10X PRINTER; EPSON FX80

PRINTEH; 1701/1702 MONITOR

• ALL COVERS *

• S6.95 each *
• DISKETTES * (10-PK)

SSDD $9.00

* DISK DRIVE COOLING FAN *

$29.99

• C-C4 POWER SUPPLY * $26.99

Enclose a check or M/O. for items

ordered +32.00 shipping 8 handling.

CA. Residents add 6.5% tax

DES-PRODUCTIONS

9067 BUHMAN St.

DOWNEY,C A 90240

Dealer's Invited

CAN YOU
KEEP A SECRET?

Well, Your Commodore Can.
Al EMAll you rvva < EM

Sacral Software Pjckjg* Irnm ALSOFT,

This amjr'nq Now PdthjiQO »nclui]pn 3 fograms

SECRET M.I 111! NT1 Al! ScramtUe nnjU.5K sonuwv

Uil life lup id J30 tilrjck^if Irnm nnv proornm

SECRET di.mw KMJJ a liiaiy ol youi i)a.ly adairs

fhilT only you Can tDMi

SECRET ACCOUNTS. Tr*cM 40 nccouni; secrel-
ly HarclcoDy PfinlouTS on .my properly in ferine en

pnnler

Vers^Jns me nvarlatile lur IMti Cnmmodore C'64"

or me "Plus 4 ' models [Spnciiyl. lr is 'uily menu driven
and easy lo U3e olferjng comclote Secrecy using

password proleciion DMn is not Gimply "Covered-Up1

by a pj^swnrd bul is cornpluinly QrUnQfrd 'rorr bttflinn'

inn lo end. otOutnQ Ihnl your liln c.innol Ije m6 by Pe'-

sons I including huthela) noi ^ng™ii^j I In* co^rucf

password Uniciue ?flO cfinimcfer pjiiiword canaNily
provnitfs lor ovur 1 0 -* E-1U0 [I followed uy 40D

;eros) difForent n.iP^words combmnliona

Available on Disk or Cassvilu LP1iB$B flpucify)

for ONLY S29.95
Send ChecK or Mone/ Ofde* lo

ALSOFT
P.O BOX 164. Clairton. Pa. 15025

COMMODORE C-64 and PLUS 4 are Iradematks ol

Commodore ElocConics

THIS ALSOFT SOFTWSRE IS FULLV COPVABLE

Diskette

Copy Service

• Commodore Specialists

• Complete Ouplicaiion Capability

• Software Protection Available

• 100% Quality Control

Reclico's complete duplication service

includes protection, serialization (media

and label), packaging, fulfillment, kit assem

bly, label printing and fast turnaround.

All 5Volr, 3.5" and B" formats available.

Call today for further information.

Replico Technologies Corporation

S34 Charcot. Awenue

San Jose. California 95131

40B/945-1697

COMPUTE'S Gazette August 19BS 95

Commodore 
SERVICE 

* 48 Hour Turn-Around. 
* C64 Repair .. .. . .540.00 
* 1541 Alignment 
* 154 1 Repair . 

Parts Included 
(Power Supply EXIra) 

25 .00 
40.00 

To save C.O,D. charges - send unit and 
power supply wi1h check or M.O. to: 

DIGITAL SOLUTIONS INC. 
931 • 27th S1. 

Altoona. PA 16601 
944-0405 

Maxell Floppy Disks 
The Mini-Disks 

with maximum quality. 

Denier InquI ries Invited. C.O.[Ys accepted. 
C/llt FHEE (8001 235.4 137, 

fJo PACIAC EXCHANGES ~ 100 FOOlt.ill Blvd . Son Lu l$ 
5.on Lull Obi.pa CA 93401 
'nC61 ull(800)5'l2·5935 0r 
(8051~3· \037 

C:: 64 COVERS 
PROTECT YOUR INVESTMENT 

• CUSTOM FIT. • LIGHT TAN. 
• LIFETIME WARRANTY. 

• WASHABLE. 
VIC-20/C-64 COMPUTER; C-1S41 DISK 

DRIVE; C·1530 DATASETTE; C-1525 
PRINTER; MPS-601 PRINTER; GEMINI· 

t o/lOX PRINTER: EPSON FX80 
PRINTER: 1701/1702 MONITOR 

• ALL COVERS' 
• $6.95 each * 

• DISKETTES *,1o.PKI 
S.DD S9.00 

• DISK DAIVE COOLING FAN· 
S29.95 

• C-84 POWEA SUPPLY * '26.95 
Enclose a check or MID , for items 
ordered +52.00 shipping & handling. 
CA. ReSidents add 6.5'/0 tax 

DES·PRODUCTIONS 
9081 BUHMAN 51. 
DOWNEY,CA 90240 

Dealer's Invited 

DISKS '" 
75C 0 

I 
OUAUTYMEDIA Booouse "",buy 

LIFETIME REPLACE ,n tluge voIyme to 
GUARANTEE supplysoltw;lro 

HUB RINGS.TY'II. EPS. manutac!urOfl. om 
WRITE PROTECTS prio:;e1; tan'! be beal. .' ,.' 5(10' 1000 ' 

~?i· 5S00 '00 00 M ~ ,. 
~2~' DSDD '" ' 00 ' 00 00 00 

PCFOIlMAnED '" , ~ '" 
,,. ", 

3~' 10I Fo< M",) ", ,. ' " CN.l CN.l 
3~'20 I ro< "p) ,. '" , ,. CN.l CAl l 

..... BLACKSIIIP 
...,. COMPUTER SUPPLY 

PO. Bo. 683362 ' San F,nnc,sco.CA94I68 
InQuir ies I No.CaI Otders4IS·SS/Xl512 

So CaI. ordc's600-23S·6647.31 
USA Of<k!'S 800-235·6646 _3 1 

., , 

ARSENA L 1.0 

Stock Market Technical Analysis 

Meet the market on it's own terms. 
Arsenal 1.0 monitors 5 market 
Indica tors & presen ts them to you on 
a bullI·in spreadsheet. 
C·64 &. IBM·PC Disk. 
S34.95 + S2.75 shlpplngl handllng 

LOTTERY BUSTER 
The program to uso i f you play the 
"pick six '" big money 101\oTies. TraCkS 
hit freQuencies of each number &. can 
generate up to 224, 6 number com· 
binations 01 high or low IreQuoncy 
numbors. Also performs a lottery 
simula tion. 
C·64 Tape o r Disk. IBM·PC Disk. 
529.95 + $1.75 shipping/handling 

Esada Software 
P.O. Bo~ 13581 
Columbus. OH 43213 

Dealor inQuiries we lcome 
Ohio resident s add 5'/'% sales tax 

CAN YOU 
KEEP A SECRET? 

Well, Your Commodore Can . 
.... yOU ~H<I .. 'fle 

s.c •• , Soltwo •• P.ch,. "om A~SOI'T • 
1M """""'II Now Pac,,- "",Iuc)os::l PlO9' '''''' 
SIICFlU SIIQUIINT'A~' 5<:,_ M y ""~ MQ\>(!'I"I. 

'"" 1000lup '0 330 bIOC"'l ~om..,y PlOIl'''''' 
SIICR"!! T DIARY , KO'el) • "",,v 01 v ..... Q;Wv .''''0. 
I",,! l;1/"li'; yOU C"" 'e~ 
SI!CftlT ACCOUNTS, rr"" ... 40 ""C""" '5 """,el. 
.... Ii. .... CI<:0M Pr",,,,y,. "" My PlOPe' " " ' crt..,,,,, 

"''' '~' v ... ....,s are ~Vl\;!at>le 'OI" '~ CO<M'lO<1orO ··C·64" 
01" 'he "PI ... 4" mo<1el. ,SpU<:" vl I, •• ''''y m""u at",,,,, 
",,0 easy '0 u~ Ollt,"'II eomOlO le &e<;' e<:y usong 
password prOIOC' ,"" o."A '. 1>01 _ POv "Cove'''''' U~ ' 
by a p . .. " ",d bu, '" compMOly ch""GIW " om bea "'~ ' 
"0 to <.'1><1. 011. ","'11 'h", Y"'~ 1010 cOMOI 110 , •• ~ bv ""' , 
!lOtI_ 10>clu<kIy """MrSl 1>01 ' '''' '' '''II 'he co<' u<:' 
P-lsswor d Umooo 2 40 Ch .. ",,! .. ",,,, "'o<d cO"" " " 'v 
0<0....00_ 10< .,V. , 1 0 , E400 (1 t<)!lOwed by 400 
, .. .,,, o.PI""" " ..... , wo<d. com""'o' ,",," 

Av"'''''' on OI.~ 0< C ..... IIO I""'."" ""'''''''v l 
lor ONLY $29.95 

s...... Cl>ec~ 0< Money Or"", 10 

ALSOFT 
P.O. BOX 164, Clairton . Pa. 15025 

COY.MOOORE. C·6 4 _ PLUS 4 ... e h tdern ..... 01 
Corrvnodo<e [ IftC" on><. 

THIS AlSOFI sonW.o.AE IS fUL~Y COf'VA81E 

• 

I 

• 
• 

Improve your child ' s 
creativity and logic with 

BUILDART 

Use geometr ic shapes In your 
chOice of vaflous celors 10 create 
an infinite number 01 plclures With 
the Commodore 64 1'-1 and jOYSllCk 
Cross triangles to make slars: 
make trees with circles and reel· 
angles : create robots. lrains -
anything. Limiled only by your 
child 's imagination . 

$25.00 diskel1e only 
Check Qr Monev Oraer Only 

l ao ,eSide nlS aoa 7% sa'es 13A 

ESOFT 
P.O . Box 2743 

Baton Rouge, La 70821 

• -
CARTRIDGE 

PROCIlA.~ \B , 1)(l(l ~nl:S o~ LUS) I/I LL 

aE PIIT 01' .vi Allf'O-s-r.urr CAil"TMIOCE 

OR DISK "r," 
OLW CO, 

CALIrCR'<[A R[ S I UI;I<I"!i AlIO ~ . ~" 

( !l. GC) $.ALES"'I<)( 

Diskette 
Copy Service 
• Commodore Specialists 
• Complete Duplicat ion CapabIlity 
• Software Protection Available 
• 1 0 0% Quality Cont rol 

Rephco's complete duplicat'OIl ~rVlce 
,ncludes: protectIOn. serialilation (med.,. 
and labell. pac~ag i "9. lulfillment, k'tas~m· 
bfy. label printing and fast tymaround. 

Al l 5'1.-, 3.5" and S" 10mtiltS available. 

Call tOday II)" lurlilcr in lo1l"otioo . 

1 IIIill l llll 11 11' II II II ' I Iill l lll ' I II'I III' IIIi l ll' II I I11 1 ~1I~i!!~il~Ui!l' , " I . II I I I I, I I I , IIIIUlffflIDIUIIIIIUfDnu 
RepllCo Techrolog lel; CorporaWln 

S34 CMrcot Avenue 
San Jcse. Cali!cm a 95131 

408/ 94 5 · 1697 
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PRINTER HAVE YOU

B.EtfJ OUT OF
.SHAPED:.

A NGL PRINTER STAND

•No-Stretch" Viewing

Paper Storage
Standard 80 col. 521.95

132 col. $28.95

DELUXE

ANGLED PRINTER STAND

Fits over Disk Drive
S II d e 'In Paper Tray
Standard 80 col. S32.75

132 col. S 39.7 5

COMPUTER MEDIA

MARKETING

Dept. CG-8
P.O. Box 6 14

Katy, Texas 77492-0614

713/392-238 5

(collect ok}

S 3.0 0 Shipping/Handling

Commodore

Service
3-5 Day

Turn Around

C-64 Repair $5500

1541 Alignment $3500

1541 Repair $7500

Other Computers .. $CALL

Parts & Return Shipping

included.

Parts & Power Supplies

Also Available

To save c.o.B. charges —

sena Unit & Power Supply

with chech or M.O.

Second Source Engineering

9901 Horn Rd., Ste. B

Sacramento, CA 95827

(916)364-5134

visa-

ADVERTISERS INDEX

102 AA Computer Exchange 94

103 Abacus Software 36,37

104 Abby's Discount Software 85

173 Abby's Discount Software 23

105 Acorn of Indiana. Inc 94

106 A.I.D. Corp 94

Ateoft 95

Aprotek 9

107 Artificial Intelligence Research Group 90

108 Basement Boys Software 27

109 Basix 25

Batteries Included BC

110 Bible Research Systems 35

111 Big Bytes 82

112 Blackship Computer Supply 95

Brantford Educational Services 88

113 Cardco, Inc IBC

Cardinal Software 55

114 CDI/Computer Devices Int'l 27

113 Central Point Software, Inc 35

116 Cheatsneet Products 82

117 CMS Software Systems, Inc 11

Comal Users Group, U.S.A 53

118C.0.M.B. Co 91

Commodore IFC & 1

118 Compumed 94

120 CompuServe 2

121 CompuServe 30

122 ComputAbility 79

Computer Centers of America 88

Computer Centers of America 89

123 Computer Mail Order 83

124 Computer Media Marketing 96

125 Crown Custom Covers 90

126 CSM Software, Inc 46

127 Cybertecti 94

128 Datalock 96

129 Data Share, Inc 45

130 DES-Productions 95

131 Digital Solutions, Inc 95

Diversions, Inc 35

132DLWC0 95

133 Electronic Arts 5

R.«d.r

Sarvlc*

NumtMr/Advarlli Pago

134 Esacfa Software 95

133Esoft 95

136 Full Circle Software. Inc 84

137 Genericware 77

138 Integrated-Software Systems 90

Lyco Computer 80.81

139 Marathon Software 55

140 MicroProse Software 15

141 Nibble Notch 86

142 Omnitronix 53

143 Omnitronix 35

144 Pacific Exchanges 95

PC Gallery 78

145 Precision Data Products 96

146 Protecto 46,47

147 Quantum Software 77

148 Repllco Technologies Corporation ,. 95

149 R. J. Brachman Associates, Inc 84

Schnedler Systems 31

Second Source Engineering 96

130 Seymor-Radix 86

151 Smada Enterprizes, Inc 84

132 Software Discounters ol America ...86

133 Solid State Software 31

134 Star Micronics 41

133 Starpoint Software 21

136 Starpoint Software 30

157 Starpoint Software 39

138 State of the Art Software 84

159 subLOGIC Corporation 13

Superior Micro Systems, Inc 94

160 TeleLeaming Systems, Inc 29

161 Tenex Computer Express 92

162 Tussey Computer Products 87

163 Ufland Software 90

164 Uni-Kool 55

Ultrabyte 51

COMPUTED Gazette Disk Subscription

16-17

COMPUTEI's Gazette Subscription .. 32

COMPUTED VIC-20 Collection 7

DataTech
DISKETTES

1 Value Priced Diskettes!

Lttetimp Watienly! Hub Rings' 100% Erroi-Frve'

SV<" Dlsfcetios — Boied
SSSO J .97 Each"
SS DD 11.07 Each*

DSDD $1.17 Each*

SUPER SAVINGS ON POLY PACK DISKETTES

Wilh Envelopes. WP Tabs. Usei ID Labels

SS SD S.69 Each

SS DD 1.79 Each

DSDD I.B9 Each

Minimum order — SO D-skettcs Quantilv
Discounts Available Ml Residents, mta 4% Snips

Tan Snipping & Handling S4 00/100 Disunites
C OO . add S3 00 Cert Check/Monoi Ordor

TO ORDER: Call or Wrlti...

Precision Data Products
PC Box 8367
Grand Flapids. Ml 49508

16161 452-3457
Michigan 1 -800632.2468
Outside M "i 1-BOQ 258 0028

C.O.D.

Software

Publishers!
Are yourprograms worth

protecting with the most

effective system available?

Then Datalock dongle keys

are the answer.

• Alows users to make backups.

• Works with tapes or disks.

• Avalable in large quantity at low

cost.

• Mote effective and reliable than

"piotecled" Ms.

• Free C-64 simple 6 demo program.

DflTFU-DCK
Hndiclinit ™~ Wm

P.O. Boi 19S. Stevensville. Ml 49127

(616) 465 W54

PRI N TER ... H·A'VE Y OU 
B,fftl( i ofi:.r 0 F 

' .. ' S HA PE r_ 

- N o - Stret c h - V ie w i n g 
Pep o r Storage 

S t a n da r d 80 c o l . $ 2 1.95 
1 3 2 c ol . $ 2 8 . 95 

DELU XE 
AN G L E D P RIN TER S TAND 
F i ts o~or Dis k D ri v e 
S II d o -ln Papor T r ay 
S t a nd ard 80 co l . ' 32.7 5 
1 3 2 C Ol , '39 . 75 

CO M P UT E R MED I A 
MA RK E TIN G 

D e p t . e G - S 
P . O . BO I( 6 '" 

Ka t y. T a MIlS 7 7 4 92- 06 1 '-
71 3 1 392 - 2 38 5 

( e o f/ ec t o k ) 
$3 . 00 S hi p pin g / H a ndli n g 

Commodore 
Service 

3-5 Day 
Turn Around 

C-64 Repair ..... $5500 

1541 Alignment . $3500 

1541 Repair ..... $7500 

Other Computers .. $CALL 
Parts & Ret urn Shipping 

Included. 
Parts & Power Supplies 

AlSO Available 
'Fa salle C. O . D. charges -
send un/~ & Powe r S upp ly 

wIth c h e ck o r M.D. 

Second Source Engineering 
9901 Horn Rd_. ste_ B 
sacramento. CA 95827 

(916) 364-5134 

~ • 

ADVERTISERS INDEX 

-....... ~/-- ~ ... 
102 AA Computer Exchange ••.•••.••. 94 
103 Abacus SoftwaTe . . .. . ...••.. 36.37 
104 Abby's Discount Software ..•••.... 85 
175 Abby's Discount Software •.•••.••. 23 
105 Acorn 01 Irxflana, Inc. • . ••.•••.••. 94 
106 A.tO. Corp ..................... 94 

AIsoft •.••.•••.••.••.•........ 95 
Aprotek . .•.•••.••.•..•..••.•••• 9 

107 Artifidal lntelligence Research Group 90 
108 Basement Boys Software •..••.... 27 
109 Basix . . . . . ... . .. . ••.•..••..•. 25 

Batteries Included . . . .... . . .. . .. BC 
110 Bible Research Systems . •. . ••..• . 35 
111 Big Bytes .. . . . • .. •...•..• 82 
112 Blackship Computer Supply ... • . .. 95 

Brantford Educational Services . . .. . 88 
113 Cardco, Inc ... •• . • .. • .. • .. .•. . IBC 

Cardinal Software . .. . •• . •. . .•. . • 55 
114 COl/Computer Devices Inl"l . ... . •.. 27 
115 Central Point Software, Inc. . .. •..• 35 
116 Cheatsheet PrOducts . . .. . •.. . •.. 82 
117 CMS Software Systems. Inc. . •.•. . 11 

Coma! Users Group, U.S.A. •..••.• 53 
118 C.O.M.B. Co. . . ................ 91 

Commodore . .. ............ IFC & 1 
119 Compumed .................... 94 
120 CompuServe .................... 2 
121 CompuServe .. . ................ 30 
122 ComputAbility .. ..... . .. . ....... 79 

Computer Centers of America •.•.. 88 
Computer Centers 01 America ..... 69 

123 Computer Mai Order . . .... . ..... 83 
124 Computer Med"Ja Marl<eting ....... 96 
125 Crown CUstom Covers ........... 90 
126 CSM Software, Inc ..••.•.••..••.• 45 
127 Cybert.ech . .. . . . . . ........ 94 
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DATATECH 
OISKfTTf.s 

v.tu. PrieN 0; .... ".,1 
U. _ _ ,_, / HubRW>Q'/ IOO~E'_ · F'"1 

5" " DI,hnu-Bo. , <I 
SS SD •..•••..••..•••••..••..••. S .l1beh' 
SS OD •...••..•••..••••..••...•. S1.01beh · 
OS 00 .......................... SI.17 bo:h' 

SU PER SAV/HOSOH POLY·PACK DISKEnts 
Will> EnYeIoc>es. WP T .... u_ II) ~ 

SSSD ... .... . .................... $.I.[.oo:h 
SS OD . .. .... . .................... U' Eaeh 
os 00 .. . .... . .. ... .... . .......... S.II Each 
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Soflwart: 
Publlsht:rs! 
Are your programs worth 
protecting with the most 
e Hecti lle s yste m a llai/able ? 
The n Dlltalock dongle k e ys 
a re the ans llller. 

• Alaws users 10 make b~d~. 

• Worts with lap" or &sIIs. 
• .b~l.1b1e in wle q,until, d low 

cosl. 
• Mote eHeelin ~nd rrbble Itw1 

"protected" &sIIs. 

• Free C·64 ull1Jie 'demo prorram. 

ATI~~~" 



Technical

Breakthrough
Number

rice erformance

Only CARDCO would dare improve on ils own

besi seller (ihe + G has tar out-sold any other

printer interlace, and has set the industry

standard by which competitors are judged).

The G-Wiz is even better — and costs

30D,f> less." Our 27th major innovation in

Commodore accessories.has all the + G's
features, and more... .

Built-in Buffer for More Speed

The G-Wiz buffer dumps high-resolution

screens up lo 18 times (aster than competitive

interfaces without buffers. No more waiting! A

complex 50-minute printout now takes just 2.5

minutes with the G-Wiz.

Exclusive! Aspect: Ratio Selection

Only Ihe G-Wiz matches graphics characters to

standard characters on Okidata, Epson, Star
■ Actual pilca nwyvaiyaccorOirvjio ata'ennrl run . ■

Micronics, Ptowrtter, Smilh Corona, C-ITOH,

Gorilla Banana, and many other dot matrix

printers. Now you can perfectly align high

resolution graphics characters within text

blocks, or in columns.

CARDCO excellence triumphs again! The.
G-Wlz is the "best bang for the buck" on ihe

printer interface market today — and it's

backed by CARDCO'S exclusive.lifetime' ■
warranty! G-Wiz: another distant target for the
competition to shoot at.

CARDCO,lnc,300S.Topeka/Wibhita,KS 67202

The Wizards from the Land of □* Have Done It Again!

"nochnical 

Only CARDCD would dace Improve on its own 
best seIter (the + G has far out·sold any olt)et 
printer interlace, and has sel the industry 
standard by which competitors ~re judge(H. 
Tt1e G·Wiz Js even beUer - a.nd costs . 
30"'~ les~. · OUf, 271~ , major i[lno'vallon lJl 
CqrfIlTl(j(irjre acc~orles !ias all the +G.'s 
foalUre51and more .. , ~ 
a",tlt_ln Buf f e r f or More S p eed 
The G-Wiz buffer dumps hjgh·resolutlon 
screens up to 18 limes f~ter than competitive 
Interfaces- without buffers. No more walting] A 
complex 5()..minute printout now takes just 2.5 
mlnufes with the G·W~. 
Exclue lvel A e p8Ct R a t io S . le ctJa" 
Only Ina G..INiz matches graflhlcs characters to 
standard characters on OJc.idata, Epson, Star 
.... tl .... pjb mIIY'WY ~ 10""'" ,nit rOQ'Gn 

Mjcronk;s. Prowriler, Smith Corona, C-ITOH, 
Gontla Banana, and many other dot matriX 
printers. Now you can perlect)V align high 
rosolulion graphics chafac~ers within lexi 
bjOCksl 9f 10 

al. 
CAROCOrlnc. 3OOS.T","'l<oI~~;ot"t8 , K!; 'il'2\l2 

The W izard. frro m t h . Lan d of D z H a v a Dona It: Agalnt 

/iiI" 
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CALKIT for your Comniodora 64 is a powerful, rexI-Wdfld problem solver. Faster, esfsici; and

mow accurate lhan pencil,'paper aijdjcalciilator-- dhd a lot less frustrating.

( ;itKii helps you so^household and small business time it takes to ask "What It. .7" You can make

problems that invoke nm s and cntumns uf numhtrs. projections and plan ahead with confidence!

• balance vour chequebook in seconds The CalKit problem-soh in|> package includes buill-

ness needs. Over 2(1 ready-to-ose, real-life applii

lions are already defined. No need for time- '

po ° consuming initial set-ups - all you do is enter your
i calculate loan or mortgage payments, and then' data. Other CalKit features, like on-screen mcnu.and

find out what happens to them in seconds, when simple commands, mike it even easier.
interest rates change

That's the real advantage - with CalKil, you can

An easy and comprehensive manual with tutorials on

each application are included. You'll be usini> CalKit
change any number in your equation, and see how it like a pro, right out of the box. And once you've
affects the other numbers. All calculations are per- mastered the built-in templates, you'll he ready fjn~"
formed instantly! CalKit gives you the answers, in the your own unique spreadsheet programs.

r* v,: v '■■■ -f? ' ■' ■ ■■ "
Powerful solutions + ease of use + low low cost = Cal Kit. It all adds up to exceptional value,

for a computer program that can help you every day.

BATTERIES & INCLUDED
' :V*Ttfc i ;

are Company!'

3D Mural Street t.

ftlchfhond Hill, Ontario

LdB 105 CANADA ' ' '" Cl '**' 3 '■*■
(416) S8I-994I WHITE TO US FOR FULL COLOUR CATALOGUE of aur croductsjot COMMODORE, ATARI, APPLE ond IBM SYSTEMS . .

Telex: O6-S1-829O FOnTECHNICAlSUPPOBTORPBOOUCTINFORMATtONPlEASEPHONEtweiBBI-aBlii

\ < lt«SBVnEHIE5INCl.UDE[J,*fPlt.*TU\I.COM«ODOBE»rlOIBM ARC DtpiSTEBEDTBiOEHAhsSRESPECIIVElIOF «PPLE COMPUTERS INC. ATHKI INC. COMMODORE

17675 Sky Park North, Suite P

Irving, California

USA 92.-1A

,S fUJGJ 001-9016

IBIex: 509-139
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