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Fly the unfriendly skies.

You're in the cockpit ot a dream machine -

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

waxing.You stick a silver bird up his 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

UHKisff.) uwjmn swems
game in history. It has tin.1 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 sarisfac-

^I^K T* tion or money-back guarantee.
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AMAZING DMST
NOW! FULL SIZE, FULL FEATURE, LETTER QUALITY AT ONLY $353

If you have been searching for a letter

quality printer you have probably found

Ihe flood <if 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 hat! all the features our

customers wanted, yet would not set
them back a month's salary. Recently

several manufaclurers have introduced

machines that had features we were
seaching for. After a thorough assess

ment, we eliminated one model after the
other for lack of one feature or another

until we only had one left.

THE RESULTS ARE IN

We found the printer which lias alt the

features anyone could want. The winner

is the Anmtek 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 Pitch Selector hulltin
with indicators which allows 10. 12. 15

characters per inch (CP1| or

Proportional Spacing. There is a Select
(Online) hutton (with indicator) and a

Line Feed button. Vou can also set Top-

of-Form or Form Teed with the touch of
the TOF button. Other front panel in

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

it in the feed slot and pull the paper bail

lever. I'RESTOJ The paper feeds automata

cilly lo a ! inch top margin and Ihe car
riage aligns to the selected left margin.

In this manner, each page can have iden-

ti:al margins automatically. You can con

tinue to compute while the

Daisy 1U<> k ^^"

printing. The built in 2K buffer frees up

your computer while printing a page or

two allowing you to go to your next job.

To really put your printer to work, the

Cut Sheet Feeder option is great for

automatic printing of those long jobs.
Also available is the adjustable Tractor

Feed option. Compare our option prices!

Best of all the Daisy 1120 is quiet; only
57 d!l-A (compare with an average of

62-65 d(l-A for others).

COMPLETE COMPATIBILITY

The Daisy 1120 uses industry standard

Diablo'' compatible printwheds. Scores

of typeface styles are available at most
computer or stationary stores. You can

pop in it 10. 12, 15 pilch tir proportional

printwhix'i and use paper as wide as 14".

At 15 Cl'l you can print 165

columns—great for spreadsheets.

The Daisy 1120 uses the Diablo

Hytype II■" standard ribbon cartridges.

Again universally available.

Not only is the hardware completely

compatible, Ihe control codes recognized
by tin- Daisy I12O are Diablo 630*
compatible (industry standard). You can

lake advantage of all tht great features
of word processing packages like
Wordstar*, pfs: Write" . Microsoft
Woid* and most others which allow you

to automatically use superscripts,

subscripts, automatic underlining, bold

face (shadow printing) and doubicstrike.
The printer has a set uf rear switches

which a!li>w the use uf standard ASCII as

well as foreign character printwheels.
Page length can be set to 8, II, 12, or

15". The Daisy 1120 can also be switch
ed to add automatic line feed if required.

THE BEST PART

When shopping for a daisy wheel

printer with all these features (if you

could find one), you could expect lo pay

$600 or $700 dollars. The options would

add much more. Not now! We have done

our homework. We can now offer this

printer for only $353. Order yours today!

NO RISK OFFER

Try the Daisy 1120 for 2 weeks, if you

are not satisfied for ANY reason we will
refund the full price—promptly. A full

1-year parts and labor warranty is

included.

THE BOTTOM LINE

Aprole-k daisy 112OlOrder#1120) S353

w/standard Centronics parallel interface
and 2K buffer.

Options

Auto Cut Sheet Feeder (#1110) S188

Tractor Feed (#1112) S77

Accessories

81 Cahle for IBM PC* and compatibles
(#1103) $26

Interface with cable: »TI-99I4A (*l()t>) S66

•Apple I! or Held KM) $76

• All Commodore (except Pet) (#1105) S44
•All Atari (#1107) S6S
Shipping is £\\—UPS CDntincntBl USA. If you are in
a him)-, UPS 8tuc or Air Parcel Pust Iwtund day
air) i* S25. Canada. U.^i..: Mexico .:: ,1 Hawaii are
S30 lair). Oilier foreign is Wit lair), California
residents add fi% lax. Prices arc cash prices—VISA
and MfC iulJ 's% lo total We ihip piwiplly on
money ynfcia. cashitt'^ chedo. ami L'harB*' c^inis.

Alhi» 14-day tlcaiiru! fnr clinks. No C.O.D.'s. Pay-

nuJnl in t'S tli>llJT5 only.

TO ORDER ONLY CALL TOLL FREE

(800) 962-5800 USA „ p,T.

(800) 962-3800 CALIF. l
Or send payment lo address below:

Technical Information & Customer

Service: (805) 987-2454 *5 hsd

Dealer Inquiries Invitcil

B19B5 APBOTEK, AH ii«hbi iirvrw-d.

Tradmiirkt lhablo, Hjtyiw II. 53tHfenn
L'orp; Wytilslar-Micmprt. Corp.: KPS-

Si»(lnir»L Ihiblishing C'ihit ; Miftowft

^nirJ-Mtcivsoft Corp.; Arrk. II,
II^Appl? CompuUn. Int.:

IBM PCIHM Cotf.;
PET, CilM.

U)7\\\ Aveuida Acaso. Camarill.,. CA 93010
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be a teal roadblock in )'OUr 5earch. Not 
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ment. \H' eliminated one model after the 
other for lack of one feature or another 
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(eature~ :myune could want. The ... ·jnner 
is the Aprotek Dais)' 1120, II re.,d he<l\')" 
duty \\'orkhor~ priniJng .. t 20 char.1ctel'$ 
per second. The manufacturer is Olympic 
Co. Ltd .. a highly respecled Jap;mese finn. 
FEATURES GAWRE 

This printer has it all. To start with. it 
has a front panell'itch Seleclnr hulton 
.... ith indlcatoB which allow$ 10. 12, 15 
CharacteB per inch (CPlj or 
ProJ'lortional SpacinR. There is a Select 
(Online) button (with indicator) and a 
Line Feed buUon. You can also set T~ 
of·Fonn or Fonn Feed with the touch of 
the'TOF botton. Other front parn:1 m­
dicalnB include Power and Alann. 

To h.ad 3 sheet of paper. simi'll)' place 
it in the (eed slot and pull the paper bail 
ie1.'CT. I'RF.sTOl The paper feeds automati­
oUr 10 a I inch top margin and the car· 
TJ/lge aUgn$ to the selected Ittl margin. 
In this manner. each page can have tden­
Ii:.al m.aJiins automatica1Jy. You can con-

printing. The built in 2K buffer frees up 
)'our computer while printing .. p<15le or 
two a1Jov,'ing you 10 go to your nc)l:t job. 

To really put )'OUr printer to .... ,ork, the 
Cut Sheet Feeder option is great for 
automatic printing of those lonll jObs. 
Also a\'ailable is the adjustable Tractor 
Feed option. Compare our Qption pricesl 
Best of all the Daisy t 120 is quiet: onl)' 
57 dB-A (compare \\-ilh an i1¥ctagC of 
62-65 dB-A for other~l. 
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The Daisy 11 20 uses indlL~try standard 
Diablo!' c/)rnpaliblc printwhcel.s. Stores 
of L~pefacc ~t)'lts <Ire ~ I\'ai l aolc at most 
computer or slatfon~ry stores. Vou tiln 
pop in a 10,12, 15 pilch IJr pmp(Jrtional 
printwh ... oel and usc paper <t.~ wide M 1"" 
At )5 CI~I )'OU call print 165 
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THE BEST PART 
When shopping for a daisy wheel 
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could find one), )'00 could expect to pay 
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add much more. N()I now! We have done 
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prinler for only S353. Order )'(Iurs today! 
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l-)'ear parts and labor warranty is 
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Or send pa)'11lent to address be1ow: 

Technical fnronnalion &; Customer 
Service:: (805) 987-2454 1&& PS1) 
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CREATIVE SOFTW,
INVITES YOU TO
COMPARE

PRODUCTIVITY

PROGRAMS.

>OD NEWS FOR COMMO

DORE 64 OWNERS. Now you

can own the finest productivity

software on the market for a

truly affordable price. Creative

Writer, Filer and Calc-three

powerful, integrated programs

designed for home and

office use.

COMPARE: Others who have

purchased our product agree

that Creative Software offers the

finest word processor, file man

ager and spreadsheet on the ^ '■_

market for your software y

dollar.

AVAILABLE NOW at your local

retailer. Ifproduct is sold out or

if you want a FREE catalog, call:

800-331-7990 or

800-448-1001 (Calif, only)

SAVE A BUNDLE.

Creative Writer, Filer and Calc

in bundle box of 3-

JUST
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EDITOR'S

When you think of the major art

forms, it's curious that computers

aren't equally adept in each form

(or that the arts aren't equally vul

nerable to computerization, depend

ing on your point of view).

Of all the arts, music is the

most easily automated. It's an aes

thetic very close to numbers, and

numbers are a specialty of comput

ers. Music is just starting to be

computerized, but it's happening

fast. Synthesizer music is becoming

a powerful presence in popular

songs and is frequently used in

commercials and movie scores.

The elements of music are sim

ply quantified—tempo, duration,

attack, pitch, and timbre can be de

scribed very neatly in mathematical

terms. And these elements can be

quickly manipulated because they

interrelate in mathematical pat

terns. The opening notes of a Bach

fugue or Prince's "When Doves

Cry" are quantifiable and adjust

able in a way that the color blue in

a Van Gogh painting or the words

"To be or not to be," are not.

There is a new kind of com

puter which can control and create

music to an astounding degree. It's

called a sequencer. And musicians

aren't limited to the use of a dedi

cated sequencer. There are some

excellent software packages which

turn the Commodore 64 into a

powerful music machine. Hook up

the 64 to a computerized musical

instrument, a synthesizer, and

you've got all the elements of mu

sic at your command.

For example, one new program

for the 64, Dr. T's Keyboard Con

trolled Sequencer, gives the user

considerable control over as many

as 16 synthesizers at once. You can

enter a melody, add harmony, in

vert it, run it backwards, shift it in

pitch, volume, or duration, and a

variety of other transformations. All

this quickly and in an experimental

fashion, the way you might tenta

tively rearrange paragraphs using a
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word processor. But what's impor

tant about sonic transformations is

that many of them turn out to be

interesting music, valid variations,

often entirely new musical ideas.

That's definitely not what happens

when you transpose paragraphs.

To see how much more sus

ceptible music is to this kind of

manipulation than the other art

forms, imagine playing the first few

notes of a song backward: Eleanor

Rtgby lived in a church becomes

church a in lived Rigby Eleanor. Re

versing these notes you achieve an

intriguing melody; play the new re

versed melody against the original

and you have an even more in

triguing harmonic structure. In fact,

much of Baroque music is based on

just such inversions in pitch and re

versals of time.

This theme and variations, so

easily achieved by computer control

over sounds, does not apply to

writing. Reverse the words above

and you get gibberish: hcruhc a ni

devil ybgiR ronaelE. Nothing aes

thetically worthwhile there. Like

wise, mathematically vary the

elements of a painting and you're

likely to end up with what looks

like a photographic negative, a

neon nightmare, or simply an up

side down painting.

Music is being captured by

computerization while literature

and visual arts seem, as yet, largely

immune. There are, of course, word

processors. They assist with writing

in some ways, but certainly don't

transform an essay in the same

sense that sequencers can pro

foundly transform a song. There

are, too, computers which help ani

mate and draw, but they are still

relatively crude, and the results are

still essentially at the cartoon level.

The problem with painting is

that it's relatively difficult to get a

computer to "see" a visual field.

It's far more difficult to quantify

and modify a visual experience

than an aural one. Compact discs

contain 44,000 numbers for every

second of music. That sounds like a

lot, but with current technology,

manipulating these numbers—even

in realtime—is possible.

It's much harder to capture a

picture in numbers because there

are so many more numbers in

volved. An ordinary TV screen,

which has far from the greatest vi

sual resolution possible, has 1.2

million bits (colored dots) of infor

mation. That's a still picture. Move

the picture through time and

you've got to change the bits 30

times a second. There are ways to

reduce the overhead, but it's still

far more data to manipulate than is

necessary with even the most com

plicated music.

But if quantifying sights and

sounds seems challenging, litera

ture is unimaginably more difficult.

Writing is essentially the expression

of ideas, and computerizing thought

is still only an idea in the minds of

computer scientists. It will likely be

a long time, if ever, before you can

write a letter, read it over, and then

ask your computer to rewrite it,

making it sound more cheerful.

Of course all this begs the

question somewhat: a sequencer

isn't composing its variations on a

theme. It's merely making it so

easy for the musician to run

through dozens of alternatives

(with full orchestration if desired)

that the musical alternatives be

come both rich and varied. The

musician can, in effect, hear the re

sults of his ideas without having to

hire a band.

On the other hand, instant

transposition from a minor to a ma

jor scale is much like asking the

computer to make a song sound

more cheerful.

Senior Editor

When you think of the major art 
forms, it's curious that computers 
aren't equally adept in each form 
(or that the arts aren't equally vul­
nerable to computerization, depend­
ing on your point of view). 

Of all the arts, music is the 
most easily automated. It's an aes­
thetic very close to numbers, and 
numbers are a specialty of comput­
ers. Music is just starting to be 
computerized, but it's happening 
fast. Synthesizer music is becoming 
a powerful presence in popular 
songs and is frequently used in 
commercials and movie scores. 

The elements of music are sim­
ply quantified-tempo, duration, 
attack, pitch, and timbre can be de­
scribed very neatly in mathematical 
terms. And these elements can be 
quickly manipulated because they 
interrelate in mathematical pat­
terns. The opening notes of a Bach 
fugue or Prince's "When Doves 
Cry" are quantifiable and adjust­
able in a way that the color blue in 
a Van Gogh painting or the words 
"To be or not to be," are not. 

There is a new kind of com­
puter which can control and create 
music to an astounding degree. It 's 
called a sequencer. And musicians 
aren't limited to the use of a dedi­
cated sequencer. There are some 
excellent software packages which 
tum the Commodore 64 into a 
powerful music machine. Hook up 
the 64 to a computerized musical 
instrument, a synthesizer, and 
you've got all the elements of mu­
sic at your command. 

For example, one new program 
for the 64, Dr. T's Keyboard Con­
trolled Sequellcer, gives the user 
considerable control over as many 
as 16 synthesizers at once. You can 
enter a melody, add harmony, in­
vert it, run it backwards, shift it in 
pitch, volume, or duration, and a 
variety of other transformations. All 
this quickly and in an experimental 
fashion, the way you might tenta­
tively rearrange paragraphs using a 
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word processor. But what's impor­
tant about sonic transformations is 
that many of them turn out to be 
interesting music, valid variations, 
often entirely new musical ideas. 
That's definitely not what happens 
when you transpose paragraphs. 

To see how much more sus­
ceptible music is to this kind of 
manipulation than the other art 
forms, imagine playing the first few 
notes of a song backward: Eleanor 
Rigby lived in a cllUTcll becomes 
church a in lived Rigby Eleanor. Re­
versing these notes you achieve an 
intriguing melody; play the new re­
versed melody against the original 
and you have an even more in­
triguing harmonic structure. In fact, 
much of Baroque music is based on 
just such inversions in pitch and re­
versals of time. 

This theme and variations, so 
easily achieved by computer control 
over sounds, does not apply to 
writing. Reverse the words above 
and you get gibberish: hcruhc a IIi 
devil ybgiR rOllaelE. Nothing aes­
thetically worthwhile there. like­
wise, mathematically vary the 
elements of a painting and you're 
likely to end up with what looks 
like a photographic negative, a 
neon nightmare, or simply an up­
side down painting. 

Music is being captured by 
computerization while literature 
and visual arts seem, as yet, largely 
immune. There are, of course, word 
processors. They assist with writing 
in some ways, but certainly don't 
transform an essay in the same 
sense that sequencers can pro­
foundly transform a song. There 
are, too, computers which help ani­
mate and draw, but they are still 
relatively crude, and the results are 
still essentially at the cartoon level. 

The problem with painting is 
that it 's relatively difficult to get a 
computer to "see" a visual field. 
It 's far more difficult to quantify 
and modify a visual experience 
than an aural one. Compact discs 

contain 44,000 numbers for every 
second of music. That sounds like a 
lot, but with current technology, 
manipulating these numbers-even 
in realtime-is possible. 

It's much harder to capture a 
picture in numbers because there 
are so many more numbers in­
volved. An ordinary TV screen, 
which has far from the greatest vi­
sual resolution possible, has 1.2 
million bits (colored dots) of infor­
mation. That's a still picture. Move 
the picture through time and 
you've got to change the bits 30 
times a second. There are ways to 
reduce the overhead, but it's still 
far more data to manipulate than is 
necessary with even the most com­
plicated music. 

But if quantifying sights and 
sounds seems challenging, litera­
ture is unimaginably more difficult. 
Writing is essentially the expression 
of ideas, and computerizing thought 
is still only an idea in the minds of 
computer scientists. It will likely be 
a long time, if ever, before you can 
write a letter, read it over, and then 
ask your computer to rewrite it, 
making it sound more cheerful. 

Of course all this begs the 
question somewhat: a sequencer 
isn't composing its variations on a 
theme. It's merely making it so 
easy for the musician to run 
through dozens of alternatives 
(with full orchestration if desired) 
that the musical alternatives be­
come both rich and varied. The 
musician can, in effect, hear the re­
sults of his ideas without having to 
hire a band. 

On the other hand, instant 
transposition from a minor to a ma­
jor scale is much like asking the 
computer to make a song sound 
more cheerful. 

Senior Editor 
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Fleet System 2.

Word processing that spells V-A-L-U-E.

Complete word processing with built-in

70,000 word spell checking-Only $79.95
•ttt IH'Mi'H hrtiic *i\ Vnnn/I -t TTtirti Vi\i ■ l-^\ W dill"' 'i/\s \ fMior 1 C nfifi "/■li^'iin' " f\i it i\f t\ti' lYiACf ll Jill 'II Hutu f ■ f*^iUp till now, you'd have to spend a mini

mum of about S70 to get a good word

processor for your Commodore 64™.

And if you added a small, separate spell

checking program, you'd be out well

over SI00!

Now there's Fleet System 2! It's two

powerful programs in one, and It's per

fect for book reports, term papers or full

office use.

Fleet System 2 combines the EASIEST
and most POWERFUL word processor

available with a lightning-fast 70,000
word spelling dictionary — all in one

refreshingly EASY TO USE Integrated sys

tem. Finally, spell checking Is now availa

ble at your fingertips.

You can even add over 15,000 "custom"

words to the built-in 70,000 word dictio

nary. And at a suggested retail price of

(79,95, Fleet System 2 really spells

V-A-L- U-E, and 70,000 other words too!

Fleet System 2 helps people of all ages

to learn to spell correctly and write better

too. It's the ONLY lull featured word

processor that provides you with helpful

writing and vocabulary feedback such as:

the total number of words in your docu

ment, the number of times each word

appears, and total number of "unique"

words, just to name a few.

Fleet System 2 has every important fea

ture that will help you make child's play

out of the most heavy duty typing tasks.

There's Built-in 80 Column Display — so

what you see is what you get, Horizontal

Scrolling During Typing. Easy Correction

and Movement of text, Page Numbering,
Centering. Indenting, Headers and Foot

ers, Math Functions, Search and Replace,

Mail Merge, IJUILT IN 70,000 word

SPELL CHECKING and much, much

more!

Ask/or Fleet System 2.

Exceptionally Easy. Packed

with Power, Perfectly

Priced.

APSI Professional Software, Inc., 51 Fremont Street, Necdham, MA 02194 (617)444-5224 Telex: 951579
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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 comment about something you've

read in COMPUTED GAZETTE? We want to

hear from you. Write to Gazette Feedback,

COMPUTED GAZETTE, P.O. Box 5406,

Greensboro, NC 27403. We regret that due

to the volume of mail received, we cannot

respond individually to programming

questions.

No Telecommunications For

The 16?
I recently purchased a Commodore 16 and a

Datassette. Then I found out that there is no

modem for the 16. Does anyone have plans to

come out with one?

Mike Steinkamp

The Commodore 16 has a memory expansion port,

but no user port. It also lacks the circuits for

controlling a modem. It was not designed for use

with a modem and no modems currently available

will work with the 16. This may have been a cost-

cutting move, to keep the price of the 16 low. While

it's theoretically possible to design a modem that

plugs into the cartridge port or the round serial

port, we don't know of any such modems for the 16.

Smuggling Characters Across

The Border
There is sometimes not enough room on the

screen for my programs. Is there any way to

print things on the border of the screen? If so,

please tell me how.

Jeff Rupert

Some televisions suffer from overscan, which means

they show less than a full picture. If you're watch

ing a TV show, this isn't disastrous; part of the edge

of the picture is missing and you probably don't ■

even notice. But a computer displays letters and

graphics characters, each of which is important. To

compensate for overscan. Commodore computers

display a colored border around the screen.

To answer your question in a word, no. The

border is built in. You can change its color, even
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make it two different colors, but you can't print

characters there. If you're running out of space on

the screen, "Screen-80" from the September 1984

GAZETTE may help; it changes the 64's 40-coiumn

screen to 80 columns. Or you may be able to rewrite

your program, to fit everything within the edges of

the screen.

LISTing To The Printer

How do you tell the computer to list a program

to the printer? I have a 64 and a 1526 printer.

Bassam Alefundi

First load a BASIC program into memory. Then type

OPEN4,4:CMD4:LIST. If you prefer to see the list

ing in upper/lowercase, change the first statement

to OPEN4,4,7. CMD diverts output to a previously

opened device, in this case the printer. After it's

finished, close things up with PRINT#4:CLOSE4

on a separate line (the PR1NT# clears out any infor

mation that may still be in the buffer and turns off

CMD). This technique should work with any Com

modore computer hooked up to any Commodore

printer.

If you own a machine language monitor or

disassembler, you can disassemble an ML program

to the printer. First, OPEN4,4:CMD4 and SYS to the

starting address of the monitor. Then use the D (dis

assemble) command. When the printer stops, type X

(for exit) and PR1NT#4:CLOSE4.

A Broken 64 Fixed For A Quarter
Many times, a broken 64 needs only a new fuse.

The symptoms of a blown fuse are that the

power light comes on, but nothing works. It costs

only about 25 cents to buy a fuse (1 amp) at an

auto supply shop. Be sure the power supply is

unplugged, then remove the cover and replace

the glass fuse. If you don't know much about

electronics, ask a friend who does to help you.

Scott Macnab

Thanks for the tip. Readers should note that if you

remove the fuse and the thin wire inside is not bro

ken, then the fuse is not the problem. Another com

mon cause of malfunctioning 64s is static electricity

sparking against the joystick port when you reach to

turn on the computer. If the voltage is high enough,

you can burn out a chip, which is not as easy to fix

as a blown fuse.
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LISTing To The Printer 
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Scott Macnab 
Thanks for the tip, Readers should note that if you 
remove the fuse and tile Oll'n wire illside is 1I0t bro­
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Whysettle for less |g

v\ whenyoucan haveMo?

Mlley Mo turns your Commodore 64

Into a telecommunications giant.

It's the best-performingmodem

with upload/download.

Mitey Mo is being hailed as

"the best price/performance com

munications package available"

Its software has received the endorse -

ment of the U.S. Commodore Users

Group, which gives a money-back

guarantee to members. It is truly the

industry standard, and no wonder.

It's the most user-friendly modem you

can buy-it will take you online

faster and easier than anything else.

Mitey Mo opens up a world of

practical and exciting uses for your

C-64, It lets you send and receive

electronic mail, link up with commu

nity bulletin boards, play computer

games with people in distant places,

tap into library resources, and

much more. All at your convenience,

Until Mitey Mo, Commodore's

1650 Automodem was the obvious

choice when you went looking

for a modem for your computer, Like

Miley Mo, it has "auto

answer"-it receives

data while unattended.

And both modems are

"auto dialers" -

you dial right on

the computer's

keyboard. But

that's about

where the simi

larity ends.

Mitey Mo

can dial up to 9

MODEM FUTURES

Auto Dial/Answer

Auto Redial

Smart 64 Software

Function Keys

Programmable

Upload/Download

Text & X-Modem

VT-52/VT-100 Emulation

Menu Driven

28K Software Butter

Easy-to-Use Manual

Bell 103 Compatible

Multiple Baud Rates

Cable Included

Single Swilcti Operation

Warranty

MfTETMO

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

3 years

COMMODORE

AUTOMODEM

YES

NO

NO

NO

NO

NO

NO

NO

NO

YES

YES

YES

NO

90 days

Some mighty interesting features -

ours and theirs.Yours to decide.

numbers sequentially. But suppose you dial

a number and find it's busy. Mitey Mo has "auto

redial"- it hangs up and redials immediately

until it gets through. With the other modem

you have to redial each time-and somebody

with auto redialing can slip in ahead of you.

Mitey Mo is menu driven, It lists the things

you can do on the screen,

Select a numberandyou're

on your way. Since Auto

modem isn't menu driven,

you'll be hunting through

the manual a lot.

With Mitey Mo, your

computer's function

keys are program-

mable-youcan

save yourself plenty

of keystrokes. Not so with the other

modem. And only Mitey Mo lets you

store data to review or print it later.

Mitey Mo has just one switch,

the Smart 64 software does the rest.

With the other modem you'll have

to remember to check three switches,

otherwise you may be answering

when you mean to be originating,

Mitey Mo is half the size of the

other modem. The very latest tech

nology allows miniaturization and

increased reliability as well. Mitey

Mo is so reliable, we gave it a full

three-year warranty The other

modem gives 90 days, then you're on

your own.

Not only will you find Mitey Mo

mighty useful, you'll find it mighty

reasonably priced.Whenyou buy it,

you'll get $15 of CompuServe access

time free, as well. See your dealer or

call us directly to order your Mitey Mo.

CDI
Computer Devices Int'l

1345-A2 Doolittle Drive

San Leandro.CA 94577

(415)633-1899
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"Bug-Swatter" For The GAZETTE

DISK

I am a GAZETTE DISK subscriber and would like to

know if "Bug-Swatter" pertains to programs on

the disk, or just programs listed in the magazine.

Frank J, Notaro

Sometimes yes, sometimes no. Publishing a maga

zine involves typesetting, proofreading, pasting up,

making negatives, and so on through printing. A

disk is just a piece of plastic that holds magnetic

patterns. There are more things that can go wrong

with a printed program listing than with a disk.

Disks are more fragile than magazines, however; the

post office has been known to fold a GAZETTE DISK

to fit it into a mailbox.

When the gazette premiered, the letter-

quality printer that made program listings would

occasionally throw in a superfluous question mark.

And a well-meaning lithographer once covered up a

comma in a program, thinking it was a scratch on

the photographic negative. Problems like this affect

the program, but are not really bugs in the program.

They're related to the process of magazine produc

tion. In such cases, "Bug-Swatter" would not apply

to disk subscribers.

Also, some items in "Bug-Swatter" are not re

ports of bugs, but modifications, adding a printer

option, for example, or speeding up a game. If you

read "Bug-Swatter" carefully, you should be able to

tell if the correction applies to the programs on the

GAZETTE DISK.

A Simple Tape Directory
I've found a simple way to create a tape direc

tory. It can be entered, saved, loaded, and run

like a program:

OUST

30 "SUPERMON"

52 "PROOFREADER"

61 "ASTROPANIC,"1,1:SYS49152

73:

The false line numbers are actually the tape

counter for where the program begins. The last

line tells you where the last program ends. As

you add programs, you can update the directory.

To be safe, fast forward to 30 before saving the

first program to a new tape.

When you put a tape in the Datassette, re

wind to the beginning, set the counter to zero,

and press SHIFT-RUN/STOP. The first program

on tape (the directory) is loaded and run. Line 0

makes it list. You can then fast forward to

slightly before the appropriate position and load

the program.

David E. Wood

Thanks for this simple but elegant solution to keep

ing track of which programs are on which tapes.
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A Subroutine Barrier
The GOSUB command does not work. It always

comes up RETURN WITHOUT GOSUB, which

has stopped me from finishing my programs.

Ron D. Jedlicki

A computer does things methodically, one at a time.

It begins at the lowest line number and works

through until either it can find no more line num

bers or it reaches an END statement.

GOSUB (GO to SUBroutine) changes things

temporarily. It causes the computer to jump to an

other part of the program. But the computer marks

its place in the program, so that when it comes

across a RETURN, it can go back to the line with

the GOSUB. Here's a short illustration:

10 PRINT"MAIN ROUTINE":GOSUB500:

PRINT-WE'RE BACK"

500 PRINT"SUBROUTINE":RETURN

Even though the subroutine at line 500 is

called only once, the word SUBROUTINE is printed

twice, followed by a RETURN WITHOUT GOSUB

error. In the middle of line 10, the GOSUB transfers

the program to the subroutine at 500, where a mes

sage is printed. At the end of 500, RETURN sends

the program back to the middle of line 10. Another

message is printed, and that should be the end of

the program, right? Wrong. The computer keeps go

ing, prints SUBROUTINE again, thinking it's part

of the main program, and stops with an error mes

sage. It doesn't have a GOSUB corresponding to the

RETURN. This is called "falling through to a

subroutine."

To fix the program, add a line—499 END. This

tells the computer that it has reached the end of the

program. END acts as a fence or barrier that sepa

rates the main routine from subroutines that follow.

Extra Quotes In The Disk

Directory
Somehow I saved a file to disk with an extra

quotation mark in the title: ""FILENAME". Now

I'd like to retrieve the data in the file. So far I've

been unsuccessful. Is there any way to read the

information from the file?

Martin Pastor

Finding extra quotation marks in a disk filename

happens sooner or later to most disk drive owners.

When it first occurs, it may be confusing. But once

you understand what causes it, you can use it in

some creative ways.

To save a program or create a file on disk, you

must give it a name of up to 16 characters. If the

filename contains more than 16 characters, the ex

tras are truncated (chopped off) because only 16

bytes are allotted for each name. But if there are

fewer than 16 characters, a 1541 disk drive will pad

out the remaining space with ASCII 160s. This

"Bug·SwaHer" For The GAZETI"E 
DISK 
I am a GAZETTE DISK subscriber and would like to 
know if "Bug·Swatter" pertains to programs on 
the disk, or just programs listed in the magazine. 

Frank J. Notaro 

Sometimes yes, sometimes 110. Publishing a maga~ 
zine involves typesetting, proD/reading, pasting lip, 
making Ilegatives, and so all through printing. A 
disk is just a piece of pIastic that holds magllelie 
patterns. There are more thillgs that call go wrollg 
with a pri/lted program listing tliall with a disk. 
Disks are more frqgile fllall magazines, IlOwever; the 
post office has been known to fold a GAZETTE DISK 
to fit it j"to a mailbox. 

Wlren tile GAZETTE premiered, the letter· 
quality prj/lter that made program listings would 
occasionally throw ill a superfluolls question mark. 
Alld a well -meanillg lithographer ollce covered lip a 
comma ill a program, thinking it was a scralel, 011 

the photographic negative. Problems like this affect 
the program, bllt are 1101 really bllgs i/l the program. 
They're related to tile process of magazine produc­
tiOlL 111 sitch cases, "Bug-Swatter" would II0t apply 
to disk subscribers. 

Also, some items ill "Bllg-Swatter" are IIOt re­
ports of bllgs, bllt modifications, adding a printer 
Opt iOll, for example, or speedi"g up a game. If YO II 

read "Bug-Swatter" carefully, you should be able to 
tell if tile correction applies to ti, e programs Oil tile 
GAZETTE DISK. 

A Simple Tape Directory 
I've found a simple way to create a tape direc­
tory. It can be entered, saved, loaded, and run 
like a program: 

o LIST 
30 "SUPERMON" 
52 "PROOFREADER" 
61 "ASTROPANIC,"l,l:SYS49152 
73: 

The false line numbers are actually the tape 
counter for where the program begins. The last 
line tells you where the last program ends. As 
you add programs, you can update the directory. 
To be safe, fast forward to 30 before saving the 
first program to a new tape. 

When you put a tape in the Datassette, re­
wind to the beginning, set the counter to zero, 
and press SHIFT-RUN/STOP. The first program 
on tape (the directory) is loaded and run. Line a 
makes it list. You can then fast forward to 
slightly before the appropriate position and load 
the program. 

David E. Wood 

Thanks for this simple bllt elegall t solution to keep­
illg track of which programs are Oil which tapes. 
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A Subroutine Barrier 
The GOSUB command does not work. It always 
comes up RETURN WITHOUT GOSUB, which 
has stopped me from finishing my programs. 

Ron D. Jedlicki 
A computer does things methodically, olle at a time. 
It begins at the lowest line nllmber and works 
through ullti[ either it can find 110 more lille mall­
bers or it reaches all END statemellt. 

CaSUB (CO to SUBroutine) changes things 
temporarily. It causes the computer to jump to all­
otlrer part of tile program. Bllt ti,e computer marks 
its place ill the program, so that whell it comes 
across a RETURN, it ca ll go back to tile lille with 
tire COSUB. Here's a short illustration: 

10 PRINT"MAIN ROUTINE":GOSUB500: 
PRINT"WE'RE BACK" 

500 PRINT"SUBROUTINE":RETURN 

Even though tile subroutille at line 500 is 
called ollly Ollce, tile word SUBROUTINE is prill ted 
twice, followed by a RETURN WITHOUT GOSUB 
error. 111 ti,e middle of line 10, tile COSUB trallsfers 
the program to tile subroutine at 500, where a mes­
sage is printed. At the elld of 500, RETURN sends 
tir e program back to tire middle of line 10. Allother 
message is printed, alld tlrat should be the end of 
the program, right? Wrong. The computer keeps go­
ing, prints SUBROUTINE agaill, thinking it's part 
of til e maill program,alld stops with all error mes­
sage. It doesll't have a COSUB correspollding to the 
RETURN. TI,is is called "faWng through to a 
subroutille. " 

To fix tile program, add a lille- 499 END. This 
tells ti, e computer that it has reached the end of tire 
program. END acts as a fence or barrier that sepa­
rates the maill r Oil tine from subroutines tl,at follow. 

Extra Quotes In The Disk 
Directory 
Somehow I saved a file to disk with an extra 
quotation mark in the title: ""FILENAME". Now 
I'd like to retrieve the data in the file. So far I've 
been unsuccessful. Is there any way to read the 
information from the file? 

Martin Pastor 

Fillding extra quotation marks in a disk filename 
happells sooller or later to most disk drive owners. 
When it first occurs, it may be coufusing. But once 
you understand what callses it, you call use it ill 
some creative ways. 

To save a program or create a file Oil disk, you 
mllst give it a tlame of lip to 16 dlaracters. If the 
filellam e cOllta ins more tlra" 16 characters, the ex­
tras are truncated (chopped of{) because ollly 16 
bytes are allotted for each "a me. But if there are 
fewer tlran 16 c1laracters, a 1541 disk drive will pad 
Ollt the remainillg space with ASCII 160s. This 
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character, CHR$(160), can be typed from the key

board by holding down the SHIFT key and pressing

the space bar. The drive interprets SHIFT-SPACE as

an end-of-name marker, and the directory lists it as

a quotation mark.

So, to read the file with the extra quotation

mark, OPEN it with the name "{SHIFT-SPACE}

FILENAME." Or use the question-mark wildcard:

"7FILENAME". You can also use the rename com

mand to give it a more ordinary name (see the user's

manual if you're not sure how to rename a file).

Knowing that shifted spaces are translated to

quotation marks suggests some interesting ideas. If

you have a program called SPACEGAME, try saving

it with the name "A{SHIFT-SPACE}SPACEGAME."

When you list the directory, it will appear as

"A'SPACEGAME and you can simply L0AD"A",8

rather than typing the entire name. If it's written in

machine language and needs, say, a SYS36864 to

start, you could name it "SPACEGAME {SHIFT-

SPACE}36864." The directory will show it as

"SPACEGAME"36864. It's like writing a note to

yourself about the SYS number.

Turning Off VIC Memory

Expansion

I have a 16K memory expander for my VIC-20.

Some programs require the additional memory

while others will not work with it. I worry that

the constant insertion and removal may cause

damage to the contacts. Is there some simple way

I could add a switch to turn off the expansion?

Glen Reid

You don't have to add a hardware switch; you can

reconfigure the VIC through software. Memory

expansion of 8K or more changes three things inside

the VIC: the start of BASIC, the start of color mem

ory, and the start of screen memory. The following

program will reset the VIC to its normal, un-

expanded configuration.

10 POKE44,16:POKE4096,0:POKE36869,240:POK

E36866,150:POKE648,30 tPRINT"E CLR}" :NEW

A second way to disable a cartridge ivithout

removing it is to use an expansion board. These

motherboards, as they are often called, allow you to

plug in many cartridges at once. They have switches

to let you turn any cartridge on or off.

Getting Used To Using GET
I can't seem to make the GET command work.

My computer ignores it as if it weren't there. I

haven't had a problem with any other BASIC

command. ., , _
Martin Ronan

If you learned BASIC on an Apple computer, you

may not realize that Commodore BASIC has a

slightly different version of GET. On Apples, GET
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stops the program until a key is pressed. Com

modore computers, on the other hand, look for a

keypress and continue the program whether or not

the user has actually typed anything. If nothing was

typed, the variable after GET holds a null string—a

string containing nothing at ail, with a length of zero.

If you want the program to wait for a key, use

this syntax; 400 GET G$: IF G$= "" THEN

GOTO 400. The pair of double quotes with nothing

between them is a null string (hold down the SHIFT

key and press 2 twice). If the GET statement finds

that nothing has been typed (a null string), it loops

back to the same line, GETting over and over until

a keystroke is detected.

In addition, you can't use GET (or INPUT)

in immediate mode. GET must be part of a

program line.

How Do You PEEK Paddles?
In a previous issue, you printed the PEEK loca

tions for reading joysticks in ports 1 and 2. I've

tried these locations with my paddles, to no avail.

Can you give me the PEEKs for reading paddles?

David Malecki

Oh a 64, you use two registers in the SID chip to

read the paddles. PEEK location 54297 for paddles 1

and 3, and 54298 for paddles 2 and 4. The paddle

buttons are read using the following equations:

IF (PEEK(56321)AND4) = 0 THEN button 1 is pressed

IF <PEEK(56321)AND8) = 0 THEN button 2 is pressed

IF <PEEK(56320)AND4) = 0 THEN button 3 is pressed

IF <PEEK(56320)AND8) = 0 THEN button 4 is pressed

You'll face a problem when reading the paddles

from BASIC, though, because the keyboard scan rou

tine is changing these locations 60 times a second.

The following relocatable machine language pro

gram briefly turns off the keyboard scan, and checks

the paddles. The starting address of the program is

contained in the variable SA and can be changed to

any free memory location.

To read the paddles, type SYS SA. The value of

the paddles can be determined using the following

expressions. The values will range from 0 to 255.

PI ■= PEEK(2)

P2 - PEEKO)

P3 = PEEK(4)

P4 = PEEK(5)

10 SA=S28

20 FORB=SATOSA+41:READA:POKEB,A sNEXT:END

40 DATA 162,0,173,0,220,72,120,169,64,141

,0,220,160,0

50 DATA 234,136,208,252,173,25,212,149,2,

173,26,212,149,3

60 DATA 169,128,232,232,224,4,208,229,104

,141,0,220,88,96

Photographing The Screen
I'd like to know what kind of monitor you use

and how you have it hooked up. The pictures of

character, CHR$(160), cat! be typed from the key­
board by holding down tile SHIFT key and pressing 
the space bar. The drive interprets SHIFT-SPACE as 
an end-oJ-name marker, and tile directory lists it as 
a quotation mark. 

So, to read the file with the extra quotalio" 
mark, OPEN it with the IIame "{SHIFT-SPACE} 
FILENAME." Or use the question-mark wildcard: 
'?FILENAME". You can also use tile rename com­
mand to give it a more ordinary /lame (see the user's 
manual if you're not sure how to rename a file). 

Ktlowing that shifted spaces are translated to 
quotation marks suggests some j,aeresting ideas. If 
you have Q program cal/ed SPACEGAME, try SQV;lIg 
it with the IIame "A{SHIFT-SPACE}SPACEGAME." 
When you list the directory, it will appear as 
"A"SPACEGAME alld you call simply WAD"A",8 
rather than typing the elilire IH/me. If it's written ill 
maclline /allguage Qnd 'leeds, say, a SYS36864 to 
start, you could IIame it "SPACEGAME{SHIFT­
SPACE}36864." The directory will show it as 
"SPACEGAME"36864. It's like writi"g a IIote to 
yourself about the SYS /lumber. 

Tumlng Off VIC Memory 
Expansion 
1 have a 16K memory expander for my VIC-20. 
Some programs require the additional memory 
while others will not work with it. I worry that 
the constant insertion and removal may cause 
damage to the contacts. Is there some simple way 
I could add a switch to turn of( the expansion? 

Glen Reid 
You don't have to add a hardware switch; you call 
reconfigure the VIC tllroug11 software. Memory 
e::cpa llsio/l of 8K or more changes three things i"side 
tile VIC; the start of BASIC, tile start of color mem­
ory, a'id tile start of screen memory. Tile following 
program will reset the VIC to its normal, 1111-

e::cpatlded configuratiotl. 

10 POKE44 , 16:POKE4096,0:POKE36869,240:POK 
E36866 , 150:POKE648,30:PRINTM{~LR)":NEW 

A second way to disable a cartridge withollt 
removing it is to use all e::CPQllsiol' board. These 
motherboards, as they are often called, allow you to 
plug j" many cartridges at once. They have switches 
to let you turn any cartridge all or off. 

GeHlng Used To Using GET 
J can't seem to make the GET command work. 
My computer ignores it as if it weren't there. I 
haven't had a problem with any other BASIC 
command. 

Martin Ronan 
If you learned BASIC 011 an Apple comp"ter, you 
may II0t realize that Commodore BASIC has a 
slightly different versioll of GET. On Apples, GET 
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stops tile program "ntil a key is pressed. Com-
modore computers, Oil til e other halld, look for a 
keypress alld continue the program whether or not 
the user has actllally typed a1lything. If 1Iotlli1lg was 
typed, tile variable after GET lIolds a 111111 string-a 
string cOlltai"ing IIotlling at all, willi a length of zero. 

If YOII want til e program to wait for a key, lise 
tllis sYlltax: 400 GET GS: IF GS-"" THEN 
GOTO 400. Tile pair of double quotes with "othing 
between them is a mill string (hold dow" the SHIfT 
key and press 2 twice). If the GET statement finds 
that nothing lias been typed (a 'mll strillg), it loops 
back to Ole same line, GETting over and over until 
a keystroke is detected. 

I" addition, you carl't li se GET (or INPUT) 
in immediate mode. GET must be part of a 
program Iille. 

How Do You PEEK Paddles? 
In a previous issue, you printed the PEEK loca­
tions (or reading joysticks in ports 1 and 2. I've 
tried these locations with my paddles, to no avail. 
Can you give me the PEEKs (or reading paddles? 

David Malecki 
On a 64, you lise two registers in the SID chip to 
read tile paddles. PEEK location 54297 for paddles 1 
and 3, and 54298 for paddles 2 arid 4. Tire paddle 
blllt01lS are read Ilsing the following eqllatio1ls: 

IF (PEEK(S6321)AND4) - O THEN button 1 is pressed 
IF (PEEK(56321)AND8) - O THEN button 2 is pressed 
IF (PEEK(S6320)AND4> - O THEN buUon 3 is pressed 
IF (PEEK(S6320)AND8) - O THEN button" is pressed 

You'll face a problem when readiug the paddles 
from BASIC, though, because the keyboard scatl rOI/­

tille is changing these locations 60 times a second. 
The following relocatable machille lallguage pro­
gram briefly tUniS off the keyboard scali, alld checks 
the paddles. The startiug address of the program is 
contait/ed in the variable SA a1ld call be chauged to 
allY free memory locatioll. 

To read the paddles, type SYS SA. The vallie of 
tile paddles carl be determined using tile following 
e::cpressiolls. The vallles will rallge from 0 to 255. 

P1 - PEEK(2) 
P2 - PEEK(3) 
P3 - PEEK(4) 
P4 - PEEK(S) 

10 SA"828 
20 FORBaSATOSA+41:READA:POKEB,A:NEXT:END 
40 DATA 16 2 ,0,173 , 0,220,72,120,169,64,141 

,0,220,160,0 
50 DATA 234,136,208,252,173,25,212,149,2 , 

1 73 , 26,212,149,3 
60 DATA 169,128,232,232,224,4,208,229,104 

,141,0,220,88,96 

Photographlng The Sc:reen 
I'd like to know what kind of monitor you use 
and how you have it hooked up. The pictures of 
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programs look very clear—better than any mon

itor I've seen hooked up to a 64.

Lawrence Ethier

The photographs printed in the GAZETTE are taken

with a 35 millimeter camera, Ektachrome color slide

film (ASA 64), and a Commodore 1701 monitor, us

ing the three rear connections. The screen usually

looks a lot better if you use the three plugs in the

back because the color and brightness (chroma and

luma) are separated, giving a clearer signal.

The camera is mounted on a tripod, with the

middle of the lens pointing exactly at the middle of

the screen (if the camera is not square with the

screen, the screen will look twisted). The darker the

room the better; we use a room with no windows.

Sometimes the color is turned up slightly for a

brighter picture. The exposure is set for one second,

with the f-stop somewhere between 8 and 16,

depending on how light or dark the screen is. And

the action on the screen is frozen. We usually take

three or four pictures at different f-stops and pick

the one that looks best.

Cancelling Double Width

Characters
When I use PRINT#4,CHR$(14) in a program for

the printer, is there a way to change back to

regular characters without having to open up an

other channel?

Joe Sylvia

The CHR$(14) code sends a Commodore printer into

enhanced mode, where the characters printed are

double width. To cancel it, and go back to normal

characters, add a PR1NT#4,CHR$(15) to your

program.

A Do-Nothing Command?
I believe I've found a keyword that the BASIC

interpreter does not detect as a syntax error:

RESTORE. When typed in direct mode, the ma

chine returns no error message, nor does any

thing seem to occur. Why does the computer

accept but not act on this command?

Timothy Bereman

The RESTORE keyword does do something, as the

following program demonstrates:

10 READA$:PRINTA$

20 GOTO 10

30 DATA FIRST,SECOND

Line 10 reads a string from a DATA statement

and prints it. Line 20 puts the program into an end

less loop, forever reading and printing, except that

there are only two items to read. Ordinarily, DATA

statements can be read only once. The third time,

there's nothing left, yielding an OUT OF DATA

error in line 10, even though there's nothing wrong

with line 10. The problem is there are no more
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DATA items in the program.

Add this line: 15 RESTORE and you'll find

the first DATA item printed over and over. RE

STORE resets a pointer, allowing you to reread

information from DATA lines. RESTORE is a

weaker cousin of CLR, which clears out all vari

ables, undimensions ail arrays, resets the DATA

pointer, and destroys RETURN addresses created by

GOSUBs.

Clock Arithmetic
I'm taking a college class in FORTRAN. One of

the commands is MOD, which returns the

remainder of two numbers when the first is di

vided by the second. For example, MOD(4,2) is 0

and MOD(8,3) is 2. Is there a similar command

in Commodore BASIC, or is a special program

needed?

Scott Sprouse

MOD is short for modulo, an essential function in

"clock arithmetic." At some point, the numbers on

the clock wrap around, back to the beginning. For

example, if it's 10:00 and you're going to meet

someone in four hours, the rendezvous time will be

2:00, not 14:00, because there are no numbers

higher than 12 on a regular clock (military time is

similar, but wraps around at 24). So, on a 12-hour

clock, five times eight would equal four because 40

modulo 12 = 4. In other words, 40 divided by 12 is

3, with a remainder of 4.

In a way, computer memory works like clock

arithmetic, because if you increment a byte, the

number in that byte will go up to 255 and then

wrap around to zero. Each byte is a clock with 256

numbers.

You can define a modulo function on a Com

modore computer with DEF FN M(X)= N1-(X'

(INT(N1/X>)). Later in the program, you could find

MOD(16,5) with this line: Nl =16:PRINT FN M<5>.

Although the defined function FN M can han

dle small numbers, larger numbers may be affected

by rounding errors. Another, somewhat slower, method

is to use a short subroutine that subtracts the second

number from the first until the second is higher:

500 T=N1

510IFT> =N2THENT= T-N2:GOTO 510

520 RETURN

To find MOD(16,5), use N1 = 16:N2= 5:

GOSUB500:PRINTT.

Multiple Border Colors

Is there a way to place different colors on the

outside border area of the screen? I own a

commercial game with a cyan border at the top,

light blue below that, then dark blue and black.

If you know how to do this, please don't keep it

a secret.

T. D. Obert

programs look very dear-better than any mon­
itor I've seen hooked up to a 64. 

Lawrence Ethier 

The photographs prill ted ill the GAZETTE are taken 
with a 35 millimeter camera, EktacllTome color slide 
film (ASA 64), and a Co mmodore 1701 monitor, IIS­

illg the tllree rear cOll11ectio1ls. The screen usually 
looks a lot better if you li se the three plugs ill the 
back because the color arid bright/less (chroma and 
IlIma) are separated, giving a clearer signal. 

The camera is mOll1lted all a tripod, with the 
middle of the lells PO;Iltillg exactly at the middle of 
the screen (if the camera is llOt square with the 
scree II, the screen will look twisted). The darker the 
room the better; we use a room with 110 windows. 
Sometimes the color is turned up slightly for a 
brighter picture. The exposure is set for Dlle second, 
with the f-stop sOlllewllere between 8 alld 16, 
depending all how ligllt or dark the screel1 is. And 
the actioll OIl the screen is frozell. We usually take 
three or four pictures at different f-stops and pick 
the aIl e th at looks best. 

Cancelling Double Width 
Characters 
When I use PRINT#4,CHR$(14) in a program for 
the printer, is there a way to change back to 
regular characters without having to open up an­
other channel? 

Joe Sylvia 
The CHR$(14) code sellds a Commodore printer illto 
enhanced mode, where the characters printed are 
do uble width. To cancel it, mId go back to lIOr111al 
characters, add a PRINT#4,CHR$(15) to your 
program. 

A Do-Nothing Command? 
I believe I've found a keyword that the BASIC 
interpreter does not detect as a syntax error: 
RESTORE. When typed in direct mode, the ma­
chine returns no error message, nor does any­
thing seem to occur. Why does the computer 
accept but not act on this command? 

. Timothy Bereman 

The RESTORE keyword does do something, as tile 
followi"g program demonstrates: 

10 READA$:PRINTA$ 
20 GOTO 10 
30 DATA FIRST,SECOND 

Line 10 reads a strillg from a DATA statement 
and prints it. Line 20 puts the program ;"to all elld­
less loop, forever reading and prillfillg, except tllat 
there are only two items to read. Ordinarily, DATA 
statements can be read only once. The third time, 
there's lIothillg left, yieldillg all OUT OF DATA 
error ill lille 10, even tll ough there's /lathing wrong 
with line 10. The problem is there are 110 more 
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DATA items in the program. 
Add tir is lille: 15 RESTORE alld you'll filld 

the first DATA item printed over and over. RE­
STORE resets a pointer, ai/Glu illg YOIl to reread 
information from DATA lines. RESTORE is a 
weaker cOllsill of CLR, which clears out all vari­
ables, Il1ldimensio lls all arrays, resets tile DATA 
pointer, alld destroys RETURN addresses created by 
GOSUBs. 

Clock ArIthmetic 
I'm taking a college class in FORTRAN. One of 
the commands is MOD, which returns the 
remainder of two numbers when the fi rst is di­
vided by the second. For example, MOD(4,2) is 0 
and MOD(8,3) is 2. Is there a similar command 
in Commodore BASIC, or is a special program 
needed? 

Scott Sprouse 
MOD is short for modulo, all essential fUllctioll in 
"clock arithmetic." At some point, the llUmbers on 
the clock wrap arouud, back to the begi"ning. For 
example, if it's 10:00 and you're going to meet 
someone ;'1 fo ur hours, the rendezvous time will be 
2:00, llOt 14:00, because there are 110 "limbers 
higllcr than 12 all a regular clock (military time is 
similar, but wraps arolmd at 24). So, all a 12-hollr 
clock, five times eight would equal four because 40 
modulo 12 = 4: [n other words, 40 divided by 12 is 
3, with a remainder of 4. 

III a way, computer memory works like clock 
arithmetic, because if YO Il ;IIcrement a byte, the 
llUmber ill that byte will go lip to 255 alld then 
wrap arolllld to zero. Each byte is a clock with 256 
numbers. 

YOII COIl defille a modulo fUlletion on a Com­
modore compllter with DEF FN M(X)=Nl - (X· 
(lNT(Nl j X))). Later ill tile program, you could filld 
MOD(1 6.5) witir tiris lille: Nl ~16:PRINT FN M(5). 

Altlwugh the defined fll/IC tioll FN M can han­
dle smallllllmbers, larger numbers may be affected 
by roundi"g errors. Allother, somewllat slower, method 
is to use a short subroutine that subtracts the second 
/lumber from the first ulltil tile second is higller: 

500 T - Nl 
510 IF T> - N2 THEN T - T -N2:GOTO 510 
520 RETURN 

To filld MOD(16,5), lise Nl ~ 16:N2~ 5: 
GOSUB500:PRINTT. 

Multiple Border Colors 
Is there a way to place different colors on the 
outside border area of the screen? I own a 
commercia l game with a cyan border at the top, 
light blue below tha t, then dark blue and black. 
If you know how to do this, please don't keep it 
a secret. 

T. D. Obert 



Simulator II

Put yourself in the pilot's seat of a Piper

. from New York to Los Angeles. High speed color-filled 3D graphics will give you a beautiful panoramic vie

as you practice takeoffs, landings, and aerobatics. Complete documentation will gel you airborne quickly

even if you've never flown before. When you think you're ready, you can play the World War I Ace aerial battle;

game. Flight Simulator II features include ■ animated cotor 3D graphics ■ day, dusk, and night flying modes

■ over 80 airports in four scenery areas: New York, Chicago, Los Angeles, Seattle, with additional scenery '

areas available ■ user-variable weather, from clear blue skies to grey cloudy conditions ■ complete flight

instrumentation ■ VOR, ILS, ADF, and DME radio equipped ■ navigation facilities and course plotting! World

War I Ace aerial battle game ■ complete information manual and flight handbook.

See your dealer. -.
or writs or calilormora Information. For direct orders enclose $49.95 plus $2.00
lor shipping and specify UPS or firs! class mall delivery. American Express.

Oner's Club, MasterCard and Visa accepted.

Order Line: 800 / 637-4983

]5)LOGIC
Corporation

713 Edgebrook Drive

Champaign 1L61820

(217) 359-8482 Telex: 206995

See your dealer • •• 
Otwrite oro.ll rormofelolormatJon. FordirllCl orders enclose $49.95 plus $2.00 
lor sh!pp/ng ond ~fy UPS or ,lrat e1asa malt delivery. Atr\efIC8.Il Express. 
0In0r'. Club. MasterCerd. ond VIJa fICCG9\8d-

Order Line: 800 / 637·4983 

@MlQ)LDGIC 
Corporation 
713 Edgebrook Drive 
Champaign IL 61820 
(217) 359-8482 Telex: 206995 



COMPUTERS
Gazette Disk

Now you can enjoy the exciting programs

from COMPUTErs Gazette on a

ready-to-run disk

\

Every month you can receive COMPUTERS

Gazette Disk, which includes the fascinat

ing and challenging programs published

in the corresponding issue of COMPUTE!'s

Gazette, ready to load on your Com

modore 64 or VIC-20.

The 5Vi-inch floppy disk will arrive in your

home in time for you to enjoy the quality

programs of COMPUTEl's Gazette without

having to type a single program,

COMPUTE!'s 
Gazette Disk 

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

ready-to-run disk 

Every month you can receive COMPUTEt's 
Gazette Disk. which includes the fascinat­
ing and challenging programs published 
in the corresponding issue of COMPUTEt's 

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

The S\io-inch floppy disk will arrive in your 
home in time for you to enjoy the quality 
programs of COMPUTEt's Gazette without 

having to type a single program. 



Tlmesovlng

Using COMPUTEI's Gazette Disk soves

you lime. Instead of spending hours

typing in each program from COM

PUTEi's Gazette, you can load atl the

fun and fascinating programs in just

a few minutes with the Disk. You

have more time to enjoy Budgeteer,

Mystery at Marple Manor, vbcab

Builder, and many other exciting

games and applications.

Inexpensive

And COMPUTE'S Gazette Disk Is in

expensive, only S69.95 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

$12,95. And what price can you put

on the hours of typing fime 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 COMPUTEI's Gazette on the

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

To order COMPUTE'S Gazette Disk

Call toll free 800-334-0868 (in NC call 919-275-9809) or mail your

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

Farmingdale, NY 11737

Convenient

COMPUTEi's Gazette Disk gives you

access. As soon as you read about a

new and challenging program in

COMPUTERS Gazette, you can load

the Disk and begin usng it immedi

ately—the Disk is ready when you

are.

I

I

I

I

I

I

I

I

I

I

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

subscription to COMPUTEi's Gazette Disk.

D Save 55% off the singte

issue price. 1 year subscrip

tion, $69.95
All Disk orders must be prepaid.

D Payment enclosed (check or money order)

D Charge □ MasterCard D Visa □ American Express

Acct. No. Exp. Date___

Signature

NnrrW _____

Address

City . .

State Zip

D Save even more! 2 year

subscription, $129.95

ulsOe US. a-"xJ Car>ado. odd 53600per yeor lot shipping orxl franallng)

Please qBow i-6 weeks fc defivetv, 357002

I

I

I

I

I

I

I

I

I

I
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fimesavlng 

Using COMPUTErs GazeNe Disk saves 
you time. Instead of spending hours 
typing In eoch program from COM­
PUTEt's Gazelle, you can load all the 
fun and fascinating prOQrams In just 
a few minutes with the Disk. You 
have more time to enjoy Budgeteer, 
Mystery at Marple Manor, Vocob 
Builder, and many other excftlng 
games and applications. 

Inexpensive 

And COMPUTEt's GazeNe DIsk Is In­
e)(penslve, 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? 

COMPUTEt's Gazette Disk gives you 
access. As soon as you read abOut a 
new and challenging program in 
COMPUTErs Gazette, 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 
documentation for all programs Is in 
the conesponding issue o f COM­
PUTErs Gazette. aut If you should 
hOve a problem with 0 disk, just can 
ton free aOO-33d-0868 and a member 
of our Customer Service Staff will 
assist you. 

Enjoy the quality programs from COMPUrEl's Gazelle on the 
convenient, ready-fe-use COMPUTErs Gazelle DIsk. 

To order COMPUTEl's Gazette DIsk 
Calilalilree 800·334·0868 (in NC call 919.275·9809) or mall your 
prepaid coupon fo COMPUrEt's Gazelle DIsk, P.O. Box 901 , 
Farmingdale, NY 11737 

r--------------- --, 
I YESI I want to save time and money. Please enter my 
I subscription 10 COMPUTErs Gazelle Disk. 

I 
I 
I 
I 
I 
I 
I 
I 

o Save 55% off fhe sIngle 
Issue price. 1 year subscrip­
tion. $69.95 

o Save even morel 2 year 
subscriptIon, $129.95 

I 
I 
I 
I 

All DIsk orders must be prepaid. 

o Payment enclOSed (cheCk a money ader) 
o Charge 0 MasterCard 0 Visa 0 American Express 

I 
I 
I 
I 
I 

'''''''' I 

Acct~No~.~~~~~~~~~~~E~,P~~OO~t~.~~~~~~~~ Signature 
Name' 
Address 
City 
State Zip 
(Cluh/dt us. aid Co'Iodo. Odd $l6 CD pet yeo' 101 IIlIppIog end 1'oCIndt>g) 

L ______________ _ __ J 



What you're asking for is a raster interrupt. The

screen of your television or monitor displays 525

raster lines from top to bottom (European TVs have

a different standard, with 100 more lines). An elec

tron gun spits electrons at the screen, creating pat

terns of light and dark on these lines.

The 525 lines are paired up into 262 double

lines for your 64 to keep track of. By PEEKing loca

tion 53266, you can find out which line is currently-

being drawn. The screen is drawn very quickly, so

machine language is needed to change the border

color when a certain line is reached. This program,

which can be added to your own BASIC programs,

sets up an interrupt to change the border color at a

specific line:

10 FORA=828TO893:READB!POKEA,B!NEXT:SYS82

8:END

20 DATA 120,169,88,141,20,3

30 DATA 169,3,141,21,3,169

40 DATA 129,141,26,208,169,27

50 DATA 141,17,208,169,127,141

60 DATA 13,220,88,96,169,1

70 DATA 141,25,20B,166,4,160

80 DATA 0,173,18,208,197,2

90 DATA 176,4,166,3,164,2

100 DATA 142,32,208,140,18,208

110 DATA 173,13,220,74,144,3

120 DATA 76,49,234,76,188,254

After you run the program, POKE location 2

with the line number (0-255) where you want the

border color to change. The top of the inner text

screen is 50, the bottom 249. Next, POKE 3 with the

color you want at the top and POKE 4 with the

color you want at the bottom.

Writing Machine Language

With DATA Statements

I'm new to machine language (ML) and can't

seem to understand how to write a machine lan

guage program using DATA statements.

Frank Aiello, Jr.

As a beginner, you should start with an ML mon

itor, a special program that translates mnemonics

like LDA or STA into the numbers that make up an

ML program. There are several good monitors

(Micromon and Supermon, for example) available

in the public domain and in computer books. Later,

you can graduate to an assembler, which makes ML

programming even easier.

Usually, when you see a long list of DATA

statements, it means the program was written with

cither a monitor or an assembler. Only after it was

finished was it converted to DATA statements.

Translating an ML program into DATA statements,

which is called hand assembly, is possible but can

be very time-consuming. Let's see how it works with

an extremely short prograrn for the 64.

To change the screen color to white in BASIC,

POKE 53281,1, which means place the number one
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in memory location 53281. Machine language works

much the same, except that decimal numbers like

53281 are out. When assembling by hand, you

should think of 53281 as hexadecimal SD021.

The ML equivalent of POKE 53281,1 is:

LDA #$01

STA $D021

RTS

There are several registers that can hold num

bers inside the 6510 chip, one of them is the Accu

mulator (A). LDA # means LoaD Accumulator with

the number following the LDA instruction. This is

called immediate mode. After this happens, there's a

one in the A register. STA means STore A (copy the

number in A) in the appropriate absolute address.

ReTurn from Subroutine (RTS) ends the ML pro

gram. The Programmer's Reference Guide lists

the hexadecimal equivalents of the instructions (load

A immediate, store A absolute, RTS):

$A9 $01

S8D $21 $D0

$60

Note that.the address SD021 has been changed

to a low-byte/high-byte number ($21 $D0). Next,

the hex numbers are converted to decimal and

POKEd into memory:

10 FOR J = 828 TO 833:READ A:POKE J,A:NEXT:SYS

826

20 DATA 169,1,141,33,208,96

Run this program on a 64 and you should see

the screen turn white. Assembling by hand takes a

lot of time, and is error prone. If you're learning ML,

a machine language monitor is almost a necessity.

The Most Obscure Function

What is the USR function used for?

Marc A. Sims

USR, like SYS, starts up an ML program, but it is a

function, so you need to follow it with a number in

parentheses. This number is translated to a floating

point number and stored in the floating point accu

mulator. The computer looks for the starting address

of the ML program in the USR jump vector in stan

dard low-byte/high-byte format at locations

785-786 on a 64, locations 1-2 on a VIC. After the

ML program finishes, the number in the FP accu

mulator is transferred to the function. For example,

if you have a machine language program that mul

tiplies a floating point number by two and you

POKE the USR vector to point to your routine,

X= USR(5) would multiply five times two and put

the value in X.

It's an obscure function, almost never used. For

more about floating point numbers, see this month's

"Machine Language for Beginners" column. For ex

amples of how to use USR, see The VIC-20 and

Commodore 64 Tool Kit: BASIC from COMPUTE!

Books. m

What you're asking fo r is a raster interrupt. The 
screen of your television or monitor displays 525 
raster lines from top to bottom (European TVs have 
n differe m standard, with 100 more lilies). An elec­
troll gUll spits electrolls at tile screen, creating pat­
tenrs of light alld dark all these lilies. 

Th e 525 lilies are paired up into 262 double 
li li es for your 64 to keep track of. By PEEKing loca­
ti01l 53266, you call find out which line is currently . 
be ing dra wn. Th e screen is drawn very quickly, so 
machine lallguage is needed to cha/lge the border 
color whell a certain line is reached. This program, 
wlrich call be added to your OWII BASIC programs, 
sets li p an illterrupt to change til e border color at a 
specific lille: 

10 FORA=828T0893:REAOB:POKEA ,B:NEXT : SYS82 
8:ENO 

20 DATA 1 20 , 169 , 88,141,2~ , 3 
30 DATA 169,3,141,21,3,169 
40 DATA 129,141,26,208,169 , 27 
50 DATA 141,17,208,169,127, 1 41 
60 DATA 13,2 20,88 , 96 ,169 ,1 
70 DATA 141,25,208,166,4,160 
B0 DATA 0 ,1 73 , 18,2e8,197 ,2 
90 DATA 176,4,166,3,164,2 
100 DATA 142, 32,208 , 140 , 18,208 
110 DATA 173,13 , 220,74,144 , 3 
120 DATA 76,49 ,234, 76,188 ,2 54 

After you rll1l the program, POKE /ocatioll 2 
with the line llUmber (0- 255) where you want the 
border color to cllange. Tlte top of the inner text 
screen is 50, the bottom 249. Next, POKE 3 with the 
color you want at the top alld POKE 4 with tile 
color you wa/lf at tile bottom. 

Writing Machine Language 
With DATA Statements 
I'm new to machine language (ML) and can't 
seem to understand how to write a machine lan­
guage program using DATA statements. 

Frank Aiello, Jr. 

A s a beginner, you should start with an ML mOIl­
itor, a special program that translates mnemonics 
like LDA or STA ill to the llUmbers tllat make up an 
ML program. There are several good mOllitors 
(Micromon and Superman, for example) available 
ill the pllblic domaill alld ill computer books. Later, 
you can graduate to all assembler, which makes ML 
programming evell easier. 

Usually, when you see a long list of DATA 
statemellts, it means tile program was written with 
either a mOllitor or an assembler. Only after it was 
fitlis/l ed was it converted to DATA statements. 
Trall slatitlg all ML program into DATA statements, 
which is called hand assembly, is possible bllt call 
be very time-consumillg. Let's see how it works witll 
a ll extremely short program for the 64. 

To cllallge til e screell color to white in BASIC, 
POKE 53281,1 , which meallS place the Immber one 
18 COMPUTE!'s Gazotte July 1985 

ill memory location 53281. Machine lallguage works 
much tile same, except that decimal numbers like 
53281 are out. When assembling by hand, you 
should think of 53281 as hexadecimal $D021. 

Tir e ML equivaletlt of POKE 53281,1 is: 
LOA #$01 
STA $0021 
RTS 

There are several registers that can hold num­
bers illside the 6510 chip, olle of them is the Accu­
nllliator (A). LDA # meatlS LoaD Accunllliator with 
the number following the LDA instruction. This is 
called immediate mode. After this happens, there's a 
one ill the A register. STA mealls STore A (copy tile 
Ilumber ill A) in the appropriate absolute address. 
ReTum from Subroutine (RTS) ends the ML pro­
gram. The Programmer's RefeTence Guide lists 
Ole hexadecimal equivalents of tile illstructions (load 
A immediate, store A absolute, RTS): 
$A9 $01 
$80 S21 SOO 
S60 

Note that .Ole address $D021 has been changed 
to a 10w-byteJhigh-byte 'lUmber ($21 $DO). Next, 
the hex numbers are converted to decimal mId 
POKEd ill to memory: 

10 FOR 1- 828 TO 833:READ A:POKE ],A:NEXT:SYS 
828 

20 DATA 169,1,141,33,208,96 

Run this program all a 64 alld you should see 
the screen tum white. Assembling by hand takes a 
lot of time, and is error prone. If you're leamillg ML, 
a mac/lille IQllguage mOllitor is almost a lIecessity. 

The Most Obscure function , 
What is the USR function used for? 

Marc A. Sims 
USR, like SYS, starts lip all ML program, but it is a 
junctioll, so you Ileed to foll ow it with a /lumber ill 

parentheses. This number is translated to a fl oating 
poillt /lumber and stored ill the floatillg point accu­
mulator. Tlte compu ter looks for the starting address 
of the ML program ill the USR jump vector ill stall­
dard 10w-byteJhigh-byte format at locations 
785-786 all a 64, locatio liS 1-2 all a VIC. After the 
ML program fillishes, tile 11Im/ber ill Ole FP accu­
mulator is trallsferred to the fllllctjOIi. For example, 
if you have a machille language program that mul­
tiplies a floating poillt number by two and you 
POKE tile USR vector to pojnt to your routine, 
X= USR(5) would multiply five times two alld put 
the value ill X. 

It 's an obscure functioll , almost never II sed. For 
more about floating point tlUmbers, see fllis mOllth 's 
"Maclii1le Language for Beginners" column. For ex­
amples of how to use USR, see The VIC-20 and 
Commodore 64 Tool Kit: BASIC from COMPUTE! 
Books. • 



A Buyer's Guide To Printers

It's not getting any easier.

Shopping for a printer used

to mean trying to find one

that didn't cost hundreds

of dollars more than you paid

for your computer. Many pe

ripheral manufacturers, even

mainstream appliance compa

nies, have added computer

printers to their product lines

over the last year. And the in

tense competition has driven the

prices way down. It's a buyer's

market.

The following chart lists

key information about printers

under $500 that are compatible

with Commodore computers.

We've included all the printers

we could find information about

in that price range; any omis

sion is not an editorial judgment

of quality.

Here's a brief explanation

of some of the chart's categories:

Compatibility. Commodore

computers use a unique serial

data communications format

that is not compatible with

either standard serial or parallel

printer formats. In the past, the

only way you could avoid

compatibility problems was by

buying a Commodore printer.

Within the last year, several

manufacturers have developed

interfaces for their printers that

plug directly into a Commodore

computer. If you're interested in

one of these "Commodore-

ready" printers, be sure to find

out if there is an additional

charge for the cable. Even if the

printer does not include a Com

modore interface, you can buy

third-party interfaces to attach

most parallel printers.

Print Technology. There are

three types in this price range:

impact, thermal, and ink-jet

Impact printers form characters

by striking the paper through an

inked ribbon, either with a

daisywheel (a small wheel whose

spokes have letters and numbers

at their tips), or with a print-

head containing a column of tiny

wires or pins that form charac

ters and graphics (dot-matrix).

Thermal printers use either a

column of hot pads to change

the color of heat-sensitive paper,

or a column of tiny spark plugs

that evaporate a special alumi

num coating onto the paper, re

vealing an underlying dark

surface. Thermal printers there

fore require special paper, which

often costs more than ordinary

paper, but they don't need a

ribbon. Thermal transfer printers

do not need special paper, but

they do use a ribbon; the heat

from the printhead melts a

waxlike ink onto the paper. Ink-

jet printers spray ink onto the

paper through tiny holes.

In this price range, you'll

need a daisywheel printer if you

want letter-quality type. Many

dot-matrix printers, however, of

fer near-letter-quality (NLQ)

mode, that comes so close to

daisywheel print that you have

to look quite closely to see the

dots that comprise a character.

And if graphics are impor

tant to you, you'll do best to

consider a dot-matrix printer.

Speed. How fast does the

printer print? This can vary if

the printer offers different

modes. Draft mode is usually the

fastest, but produces rougher,

fainter type. Near letter quality

or correspondence quality takes

longer, but is more readable.

Some printer speeds vary de

pending on the type of font (i.e.,

pica or elite) used.

Pitch. How many characters

fit on a line, measured in char

acters per inch (cpi) or charac

ters per line (cpl). This can also

vary if you're printing larger or

smaller characters than normal.

Graphics capabilities. Dot-

matrix and thermal printers of

fer the best in this price range,

since they are not limited by the

characters on a daisywheel. Jf

you plan to print graphics ex

tensively, find out exactly what

the printer can and cannot do.

We've only listed highlights on

our chart.

Special character sets. Some

printers can print special sym

bols used in foreign languages

(like the German umlaut), or

mathematical or scientific

symbols.

Buffer. A buffer is an area of

memory in the printer that can

store a certain amount of text

while the printer is working,

freeing up the computer for

other work. Most printers in this

price range have very small

buffers, so if you'll be doing

many long printing jobs, you

may want to consider buying an

add-on buffer.

Feed type. Friction-feed

printers grip the paper and

move it around the platen much

like a typewriter does, while

tractor-feed printers actually grab

the holes at the edge of printer

roll paper with tiny teeth at

either edge of the platen. Many

printer manufacturers offer add

on tractors, usually at an addi

tional cost.

For more details on print

ers, see "Getting Started with a

Printer," elsewhere in this issue.
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A Buyer's Guide To Printers 

I
t's not getting any easier. 
Shopping for a printer used 
to mean trying to find one 
that didn't cost hundreds 

of dollars more than you paid 
for your computer. Many pe­
ripheral manufacturers, even 
mainstream appliance compa­
nies, have added computer 
printers to their product lines 
over the last year. And the in­
tense competition has driven the 
prices way down. It's a buyer's 
market. 

The following chart lists 
key information about printers 
under $500 that are compatible 
with Commodore computers. 
We've included all the printers 
we could find information about 
in tha t price range; any omis­
sion is not an editorial judgment 
of quality. 

Here's a brief explanation 
of some of the chart's categories: 

Compatibility. Commodore 
computers use a unique serial 
data communications format 
that is not compatible with 
either standard serial or parallel 
printer formats. In the past, the 
only way you could avoid 
compatibility problems was by 
buying a Commodore printer. 
Within the last year, several 
manufacturers have developed 
interfaces for their printers that 
plug directly into a Commodore 
computer. If you're interested in 
one of these "Commodore­
ready" printers, be sure to find 
out if there is an additional 
charge for the cable. Even if the 
printer does not include a Com­
modore interface, you can buy 
third-party interfaces to attach 
most parallel printers. 

Priflf Technology. There are 
three types in this price range: 

impact, thermal, and ink-jet. 
Impact printers form characters 
by striking the paper through an 
inked ribbon, either with a 
da isywlleel (a small wheel whose 
spokes have letters and numbers 
at their tips), or with a print­
head containing a column of tiny 
wires or pins that form charac­
ters and graphics (dot-matrix). 
Thermal printers use either a 
column of hot pads to change 
the color of heat-sensitive paper, 
or a column of tiny spark plugs 
tha t evaporate a special alumi­
num coating onto the paper, re­
vealing an underlying dark 
surface. Thermal printers there­
fore require special paper, which 
often costs more than ordinary 
paper, but they don 't need a 
ribbon. Thermal transfer printers 
do not need special paper, bu t 
they do use a ribbon; the heat 
from the printhead melts a 
waxlike in k onto the paper. Ink­
jet printers spray ink onto the 
paper through tiny holes. 

In this price range, you'll 
need a 'daisywheel printer if you 
want letter-quality type. Many 
dot-matrix printers, however, of­
fer near-letter-quality (NLQ) 
mode, that comes so close to 
daisywheel print that you have 
to look quite closely to see the 
dots that comprise a character. 

And if graphics are impor­
tant to you, you'll do best to 
consider a dot-matrix printer. 

Speed. How fast does the 
printer print? This can vary if 
the printer offers different 
modes. Draft mode is usua lly the 
fastest, but produces rougher, 
fainter type. Near letter quality 
or correspondellce quality takes 
longer, but is more readable. 
Some printer speeds vary de-

pending on the type of fOllt (Le., 
pica or elite) used. 

Pitch. How many characters 
fit on a line, measured in char­
acters per inch (cpi) or charac­
ters per line (cpI). This can also 
vary if you're printing larger or 
smaller characters than normal. 

Grapllics capabilities. Dot­
matrix and thermal printers of­
fer the best in this price range, 
since they are not limited by the 
characters on a daisywheel. If 
you plan to print graphics ex­
tensively, find out exactly what 
the printer can and cannot do. 
We've only listed highlights on 
our chart. 

Special character sets. Some 
printers can print special sym­
bols used in fo reign languages 
(like the German umlaut), or 
mathematical or scientific 
symbols. 

Bllffer. A buffer is an area of 
memory in the printer that can 
store a certain amount of text 
while the printer is working, 
freeing up the computer for 
other work. Most printers in this 
price range have very small 
buffers, so if you'll be doing 
many long printing jobs, you 
may want to consider buying an 
add-on buffer. 

Feed type. Friction-feed 
printers grip the paper and 
move it around the platen much 
like a typewriter does, while 
tractor-feed printers actually grab 
the holes at the edge of printer 
roll paper with tiny teeth at 
either edge of the platen. Many 
printer manufacturers offer add­
on tractors, usually at an addi­
tional cost. 

For more details on print­
ers, see "Getting Started with a 
Printer," elsewhere in this issue. 
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"Now Your Commodore 64

Can Print Like a Prol"

Grappler CS
Printer Interface

The Revolutionary Printer Interface for the Commodore 64™

A New Era in

Commodore Printing Power.

Grappler CD offers the first complete answer to

your printer interfacing requirements, with many

powerful capabilities unique in the Commodore

marketplace. Complete signal translation allows

many popular name brand printers to operate

perfectly with the Commodore 64, or to imitate

Commodore's own printer. Even Commodore's

graphic character set can be reproduced on

Epson, Okidata, Star, ProWriter and other popular

printers.

Exclusive Grappler CD features provide a variety

of graphic screen dumps, text screen dumps and

formatting. No other Commodore interface can

offer this.

If you own a Commodore 64...

If you're serious about quality, trouble free

printing... You need the Grappler CD.

Contact your nearest Commodore dealer or call

Orange Micro for a dealer near you.

Commodce (H ina Com<noaa«B 1525 ere lraOmnpr-j or Cc-mmoijoia Electronic* Limited

EpiDniiacog.i!*rrd[radffr^»mo1CuMn Amnr.ca lie

A Uniquely Intelligent Interface:

• Prints Screen Graphics Without Software

• Graphics Screen Dump Routines Include

Rotated, Inversed, Enhanced and Double Sized

Graphics.

• Full Code Translation From Commodore's PET

ASCII to Standard ASCII, the Language of Most

Printers.

• Complete Emulation of the Commodore 1525

Printer for printing of Commodore's Special

Characters.

• Dip Switch Printer Selection for Epson, Star,

Okidata, ProWriter and other popular printers.

• Conversion Mode for Easy Reading of Special

Commodore Codes.

• Text Screen Dump and Formatting Commands

• 22 Unique Text and Graphics Commands

Orange Micro
_ Inc.
1400 N. LAKEVIEW AVE.. ANAHEIM. CA 92B07 U S.A.

(714)779-2772 TELEX: 1B3511CSMA

C Oi"ri&« Micro, Inc . 1983

ttNow Your Commodore 64™ 
Can Print Like a Pro! tt 

-

The Revolutionary Printer Interface for the Commodore 64™ 
A New Era in 
Commodore Printing Power. 

Grappler CD oHers the first complete answer to 
your printer interfacing requirements, with many 
powerful capabilities unique in the Commodore 
marketplace. Complete signallranstalion allows 
many popular name brand printers to operate 
perfectly with the Commodore 64, or to imitate 
Commodore's own printer. Even Commodore 's 
graphic character set can be reproduced on 
Epson, Okidata, Star, ProWriter and other popular 
printers. 
Exclusive Grappler CD features provide a variety 
of graphic screen dumps. text screen dumps and 
formatting. No other Commodore interface can 
offer this. 
If you own a Commodore 64 .. . 
If you 're serious about quality, trouble free 
printing .. . You need the Grappler CD. 

Contact your nearest Commodore dealer or call 
Orange Micro for a dealer near you. 
c-... . .... c-. ,~ .t. ,,_ ..... c..n.-. E ... " ...... I,w1I ... (_ ... ,_, ..... ~_ .... [ __ .. iI'o< 

A Uniquely Inlelligenlinterface: 
• Prints Screen Graphics Without Software 
• Graphics Screen Dump Routines Include 

Rotated, Inversed, Enhanced and Double Sized 
Graphics. 

• Full Code Translation From Commodore's PET 
ASCII to Standard ASCII, the Language of Most 
Printers. 

• Complete Emulation of the Commodore 1525 
Printer lor printing of Commodore's Special 
Characters. 

• Dip Switch Printer Selection for Epson, Star, 
Okidata, ProWriler and other popular prinlers. 

• Conversion Mode for Easy Reading of Special 
Commodore Codes. 

• Texl Screen Dump and Formatting Commands 
.22 Unique Text and Graphics Commands 

~O(Qnge micro 
_ Inc. 
1400 N. l AKEVIEW AVE" ANAHEIM. CA 92607 U.S.A. 
(714) 779-2772 TELEx: 163S11CSMA 
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Mindshadow.A Unique Challenge In Home Computer Software:

ute OneIn
4^762,300,000.

TheQuestionIs
WhichOne?

Amnesia. Complete and total. And very very

dangerous.

Who are you and why were you left on this

isolated beach to perish? The search for your

identity begins here, but before it ends you will

travel the globe seeking clues.

You'll have to deal with intrigue,

deceptions, reversals and unsavory

characters to unravel the mystery of

this "living novel!'

Phil Wiswell, the respected syndicated

columnist, in his review of our new illustrated

text adventure said: "Mindshadow is...

frightening, frustrating and completely

absorbing. Brilliant!'

Look at it this way: There

are only four billion seven hundred

sixty-two million three hundred

thousand possibilities.

TTiu (hatfenging computer

softwarej availablefor App!c II,

Atari, Commodore 64, IBMPC

andPCjr home computer?.

rACTIVISION

leCampufri AUtI l«i t.□(Ann,Cot[i,ComrHoOonMmir#d'TniP>nl nnici tld.tPMPC*nJKn|r*r*1riJfniJiN*[i^rii«priBliiniiLBui-nriiM«hiniitnq> O]m fintnunn,he

Mindshadow. A Unique Challenge In Home Computer Software: 

YoureOneln 
4,762,300,000. 

estionIs 
·chOne? 

Amnesia. Complete and total. And very. very 
dangerous. 

Who are you and why were you left on this 
isolated beach 10 perish? The search for your 
identity begins here, but before it ends you will 
travel the globe seeking clues. 

You'll have to deal with intrigue, 
deceptions, reversals and unsavory 
characters to unravel the mystery of 
this "living novel:' 

Phil Wiswell, the respected syndicated 
columnist, in his review of our new illustrated 
text adventure said: "Mindshadow is ... 
frightening, frustrating and completely 
absorbing. Brillianl~' 

Look at it this way: There 
are only four billion seven hundred 
sixty-two million three hundred 
thousand possibilities. 
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For the Commodore 64!

NOW kyan has...

TWO Compilers!
STANDARD kyan pascal is perfect tor students. It is easy

to use and helps students learn the Pascal language.

STANDARD kyan pascal features:

• Built-in Full Screen Text Editor;

• Resident Editor/Compiler to Eliminate

Disk Swapping;

• MERGE and Other File Management Functions;

• Stand-Alone Runtime Environment;

• Code that Runs Up to 40 Times Faster than BASIC;

• HELP menu and Full Set of Error Messages; and.

• Tutorial Manual with Sample Programs

ADVANCED kyan pascal is designed (or the more exper

ienced Pascal programmer It contains all the features of

STANDARD kyan pascal plus the additional capabilities
and extensions demanded by professional programmers.

ADVANCED kyan pascal features:

• Optimized Machine Code Compiler (Runs

8 Times Faster than P-code Compiler);

• Built-in Assembler (Allows Full Hardware Control);

• String-Handling and Random Access Files;

• ALIAS Procedure to Assign File Pathname;

• INCLUDE File Plus DISPOSE and

CHAIN Procedures;

■ Special Procedure Prints Assembly Language Code;

• Enhanced Graphics and Text Editing

Capabilities; and,

• Expanded Manual and Reference Guide.

Both versions of kyan pascal are full implementations and
require only a single disk drive. And. both come with kyan's

MONEY BACK GUARANTEE..if you are not completely
satisfied, return it within 15 days tor a full refund of the
purchase price.

STANDARD kyan pascal S49.95

ADVANCED kyan pascal $69.95
{Add 14 50/cnpy Tor handling H20O outside

Norm America. California rodents a

Send Check/Money Order !o: kyan software. Dept S

Call: (415) 775-2923 raR-_ 1850 Union St., Ste. 183
MC/Visa Accepted *—fc3| San Francisco, CA 94123

dDlWNCED kyan pascal is also available for the Apple II
and Atari family of computers.
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For the Commodore 64! 
NOW kyan has •• • 

TWO Compilers! 
STANDARD /cyan pasclII is perfect lor students. 11 is easy 
\0 use and helps students tearn the Pascal language. 

STANDARD IIran pasclI' fealures: 
• Buill·ln Full Screen Teltt EdUor; 
• Resident Editor/Compiler \0 El iminate 

Disk Swapping : 
• MEAGE and Other File Management Functions: 
• Stand·Alone Runt ime EnYlronment: 
• Code thaI Runs Up \0 40 Times Fasler than BASIC : 
• HELP menu and Full Sel 01 Enor Messages: and. 
• Tutor ial Manual with Sample Programs. 

ADVANCED /cylln pasca' is designed fOr the more e~per­
lanced Pascal programmer. II contains all the features 01 
STANDAAO kyanplIscal plus the additional capabilities 
and ell.lensions demanded by proresslonal programmers. 

ADVANCED Icyan pascal lell lures: 
o Optimized Machine Code Compiler (Runs 

8 Times Faster than P-code Compiler): 

• Built· In Assembler (Allows Full Hardware Control): 
• String.Handling and Random Access Files; 

• ALIAS Procedure to Assign File Pathname: 
• INCLUDE File Plus DISPOSE and 

CHAIN Procedures; 

o Special Procedure Prints Assembly Language Code; 
o Enhanced Graphics and Te~t Editing 

Capabilities: and , 

o Expanded Manual and Relerence Guide. 

80th versions 01 Icyan pascal are lull implemenlaHons and 
require only a single disk drllle. And, both come whh kyan's 
MONEY BACK GUARANTEE ... 1t you are not complelely 
sal/slled, re turn /I wl/hln IS days lor a lull refund 01 the 
purchase price. 

STANDARD lIya" pascal . .............. ..... 549.95 
ADVANCED lIy." pasc.' .................... 569.95 

tAO!! "''-OIIJ lot ft.""""!I. $12 00 OWl."," 
_1ft "-Ioca Cal, .... "'.'..-...._B~ .... ,. ' l 

Send Check/Money Order 10: icY'" softw.re, Dept. 5 
C.II: (415) 715·2923 ~ 1850 Union 5t. , Ste. 183 
MCN/sa Accepted '--C;:::;;:2 San Francisco, CA 94123 

ADVANCED kyan pascal is also illlailable lor the Apple II 
and Atari family 01 computers. 
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Master OfThe Lamps;
AUnique Adventure In Home Computer Software.

TheKingIs Dead.
Y)uteNextIn line.

But wait. Before you put on the jeweled turban

and lift the royal sabre, there are a few"formalities"

you must go through. Sometimes.. ."deadly"

formalities,

When the king dies, three lamps are sliartered,

the pieces scattered to the wind and three evil

genies escape. Now your journey to the throne

begins, the perils await. As prince you must retrieve

each piece of each lamp and capture each genie.

Ey with the wind on your carpet

of magic. Enter, if you dare and if

you can, the incredible world of each

genie. Hold on to your carpet as

you swoop, dive, bank and careen

through always-moving diamond-shaped gates.

Gates that guard each genie's domain. Calculate.

Plan. Consider. Quickly Quickly. Your heart is

racing.Your mind must race ahead.

Each genie will challenge you with his ancient,

mystical trials.

Concentrate. Listen to the tones. Watch the

colors. Remember. Hone to their sharpest, your

mental and physical reflexes. Each trial is harder.

And the time to respond gets shorter.

The throne awaits, but not forever.

The gong is struck, it tolls...

AvaiLibltrfor Commodore 04 *

lACTIVISlON
HOME COMPUTER SOFTWARE

M « uriJnr.nki.ri -">i"" Y\".mw Dd C Ift" A

Master Of The Lamps: 
A Unique Adventure In Home Computer Software. 

e IsDea~. 
\6u're Next In Line. 

But wait. Before you put on the jeweled turban 
and lift the royal sabre. there are a few"forrnalities" 
you must go through. Sometimes ... "deadly" 
formalities. 

When the king dies, three lamps are shattered, 
the pieces scattered to the wind and three evil 
genies escape. Now your journey to the throne 
begins. the peri~ await. As prince you must retrieve 
each piece of each lamp and capture each genie. 

Fly with the wind on your carpet 
of magic. Enter, if you dare and if 
you can, the incredible world of each 
genie. Hold on to your carpet as 
you swoop. dive, bank and careen 

through always-moving diamond-shaped gates. 
Gates that guard each genie's domain. Calculate. 
Plan. Consider. Quickly. Quickly. Your heart is 
racing. Your mind must race ahead. 

Each genie will challenge you with his ancient, 
mystical trials. 

Concentrate. Listen to the tones. Watch the 
colors. Remember. Hone to their sharpest, your 
mental and physical reflexes. Each trial is harder. 

And the time to respond gets shorter 
The throne awaits, but not forever: 

The gong is struck, it tol~ ... 

IIAC TI V ISI0§j 
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he Turbo Loaders:
High Speed For Tape And Disk

compute!, our sister magazine, recently published two of the most significant utilities

ever offered to owners of the Commodore 64 and VIC-20. These breakthrough

programs are so powerful and valuable that we're repubtishing them here in the

gazette for the benefit of those who might not have seen them in compute'.

Impossible as it seems, "TurboTape" allows cassette recorders to save, load,

and verify with the speed of a 1541 disk drive. And "TurboDlsk" speeds up the

154Vs loading time 300 percent or more—in fact, the longer the program, the
more the gain.
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TurboTape
Harrie De Ceukelaire

There are very few absolute

rules in computing, but one of

them has always been that tape

drives are inherently slower

than disk drives. Long programs

that take only seconds to load

into the computer with a disk

drive have always required

many minutes of waiting with a

tape drive. Until now.

"TurboTape" rewrites the

rules. It's a utility program that

turbocharges tape saving, load

ing, and verifying on your Com

modore 64 or VIC-20. It

requires no modifications to

your computer or tape drive. It

works with BASIC programs

and machine language pro

grams. It's easy enough for any

one to use, including beginners.

It even lets you load Turbo-

saved tapes at TurboTape

speeds without using the utility.

Typing TurboTape

TurboTape is written entirely in

machine language. The BASIC

programs presented here are

generator programs which cre

ate a copy of TurboTape on

either disk or tape. Be sure to

type in the correct program for

your computer (Program 1 for

the 64 or Program 2 for the

VIC). We recommend that you

enter the program with "The

Automatic Proofreader" (pub

lished frequently in the GA

ZETTE) and save the TurboTape

generator before running it for

the first time, since the program

resets important memory point

ers as it runs. That way, if a

typing error causes your com

puter to lock up, you can reset
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the computer by turning it off

then on again, load it, and start

checking for the typo.

Since the TurboTape data

goes into the area of memory

where BASIC programs nor

mally reside, you'll need to

reconfigure memory before

loading and running the

TurboTape generator programs.

For the 64, type:

POKE 44,14:POKE 14'256,0:NEW

Then press RETURN and

load Program 1. Use these

POKEs only when you're first

running the generator program.

Once the generator has created

a copy of TurboTape, you don't

need them.

To use the VIC version,

you'll need at least 8K of mem

ory expansion (TurboTape

works on expanded and unex-

panded VICs, but the Generator

program needs the extra mem

ory). Before loading the pro

gram, enter the following lines

in direct mode (no line number),

pressing RETURN after each

line:

POKE 44,32:POKE 32*256,0:NEW

POKE 648,30:SYS 58648

Again, these POKEs are

needed only when you first use

the Generator program to make

a copy of TurboTape. Before

running it, check line 10. In

both VIC and 64 versions, the

contents of FI$ determine the

name of the copy of TurboTape

that will be created. Change this

if you prefer a different name.

Also, if you want to create your

copy of TurboTape on disk in

stead of tape, change the D = l

in that line to D = 8. Be sure that

the tape or disk on which you

wish TurboTape to be stored is

in the drive before you run the

generator program.

Once you've used the gen

erator program to create a copy

of TurboTape on tape or disk,

you don't need the generator

program again. The version of

TurboTape you create (called

TURBO/64 or TURBO/VIC, un

less you change the names in

line 10 of the generator pro

grams) can be loaded and run

like a BASIC program. It's not

necessary to use the ,1 suffix (as

in LOAD "filename",8,1 or ,1,1)

when loading TurboTape. Once

created, VIC TurboTape can be

loaded and run on a VIC with

any memory configuration.

Easy To Use
Here are the main features of*

TurboTape:

• It stores itself safely out of

the way of your normal BASIC

programs.

• It protects any memory

configurations you might be us

ing. Only during the Turbo-

saving and Turboverifying is the

Commodore 64's BASIC ROM

exchanged for BASIC RAM. Fol

lowing these operations, your

previous configuration is

restored.

• TurboTape can be used

with other programming aids

such as Simons' BASIC,

Superman, and PAL.

• TurboTape safely handles

very large programs (up to 49K

on the Commodore 64). How

ever, some programs which

barely fit into memory before

may not fit when using

TurboTape (it subtracts 639

bytes of available RAM from the

VIC and 642 bytes from the 64).

• Filenames can be the

usual 16 characters long.

• In addition to handling

BASIC programs, TurboTape

will save, load, or verify data

from any part of RAM memory

TurboTape 
Harrie Oe Ceukelaire 

There are very few absolute 
rules in computing, but one of 
them has always been that tape 
drives are inherently slower 
than disk drives. Long programs 
that take only seconds to load 
into the computer with a disk 
drive ha ve always required 
many minutes of waiting with a 
tape drive. Until now. 

" TurboTape" rewrites the 
rules. It's a utility program that 
turbocharges tape saving, load­
ing, and verifying on your Com­
modore 64 or VIC-20. It 
requires no modifications to 
your computer or tape drive. It 
works with BASIC programs 
and machine language pro­
grams. It's easy enough for any­
one to use, including beginners. 
It even lets you load Turbo­
saved tapes at TurboTape 
speeds without using the utility. 

Typing TurboTape 
TurboTape is written entirely in 
machine language. The BASIC 
programs presented here are ' 
generator programs which cre­
ate a copy of TurboTape on 
either disk or tape. Be sure to 
type in the correct program for 
you r computer (Program 1 for 
the 64 or Program 2 for the 
VIC). We recommend that you 
enter the program with " The 
Automatic Proofreader" (pub­
lished frequently in the GA­
ZETTE) and save the TurboTape 
generator before running it for 
the first time .. since the program 
resets important memory point­
ers as it runs. That way, if a 
typing error causes your com­
puter to lock up, you can reset 

30 COMPUTEI', Gnette Juty 1985 

the computer by turning it off 
then on again, load it, and sta rt 
checking for the typo. 

Since the TurboTape data 
goes into the area of memory 
where BASIC programs nor­
mally reside, you 'll need to 
reconfigure memory before 
loading and running the 
TurboTape generator programs. 
For the 64, type: 

POKE 44,14:POKE 14"256,O:NEW 

Then press RETURN and 
load Program 1. Use these 
POKEs only when you're firs t 
run ning the generator program. 
Once the generator has created 
a copy of TurboTape, you don't 
need them. 

To use the VIC version, 
you'll need at least 8K of mem­
ory expansion (TurboTape 
works on expanded and unex­
panded VICs, but the Generator 
program needs the extra mem­
ory). Before loading the pro­
gram, enter the following lines 
in direct mode (no line number), 
pressing RETURN after each 
li ne : 

POKE 44,32:POKE 32"256,O:NEW 
POKE 648,30:SYS 58648 

Again, these POKEs are 
needed only when you first use 
the Generator program to make 
a copy of TurboTape. Before 
running it, check line 10. In 
both VIC and 64 versions, the 
contents of FI$ determine the 
name of the copy of TurboTape 
that will be created. Change this 
if you prefer a different name. 
Also, if you want to create your 
copy of TurboTape on disk in­
stead o f tape, change the D = 1 

In that line to 0 =8. Be sure that 
the tape or disk on which you 
wish TurboTape to be stored is 
in the drive before you run the 
generator p rogram. 

Once you've used the gen­
erator program to create a copy 
of TurboTape on tape or disk, 
you don't need the generator 
program again. The version of 
TurboTape you create (ca ll ed 
TURBO/64 or TURBO/VIC, un­
less you change the names in 
line 10 of the generator pro­
grams) can be loaded and run 
like a BASIC program. It's not 
necessary to use the, 1 suffix (as 
in LOAD "filename",B,1 or ,1, 1) 
when loading TurboTape. Once 
created, VIC TurboTape can be 
loaded and run on a V1C with 
any memory configuration. 

Easy To Use 
Here are the main features of' 
TurboTape: 

• It stores itself safely out of 
the way of your normal BASIC 
programs. 

• It protects any memory 
con figu rations you might be us­
ing. Only during the Turbo­
saving and Turboverifying is the 
Commodore 64's BASIC ROM 
exchanged for BASIC RAM. Fol­
lowing these operations, your 
prev io us configuration is 
restored. 

" TurboTape can be used 
with other programming aids 
such as Simons' BASIC, 
Supermoll, and PAL. 

o TurboTape safely handles 
very large programs (up to 49K 
on the Commodore 64). How­
ever, some programs which 
barely fit into memory before 
may no t fit when using 
TurboTape (it subtracts 639 
bytes of available RAM from the 
VIC and 642 bytes from the 64). 

• Filenames can be the 
usual 16 characters long. 

• In addition to handling 
BASIC programs, TurboTape 
will save, load, or verify data 
from any part of RAM memory 
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you wish, except for the RAM

hidden beneath the Kernal ROM

on the 64. The contents of RAM

beneath the 64's BASIC ROM

can even be saved.

• A normal LOAD com

mand will load any Turbosaved

program at TurboTape speed.

It's quite simple to use

TurboTape. Reset your com

puter by turning it off, then on.

If you want to use some addi

tional utility like "MetaBASIC",

load and run it first. Then type

NEW.

Now load TurboTape and

run it. In the 64 version, a menu

will appear, offering you two

optional memory locations for

TurboTape:

1. In BASIC RAM. The end

ing address of the relocated

TurboTape will be what's cur

rently indicated as the limit of

memory in the pointer in ad

dresses 55 and 56. You may

have to select this option if you

want some utilities to coexist

with TurboTape. Simons' BASIC,

for example, is one. Any utility

which makes use of the RAM

between addresses 52606 and

53247 (for example, the "64

DOS Wedge") will require this

option. {This is the only option

possible on the VIC. The VIC

version will always relocate to

the top of memory.)

2. In the 4K RAM buffer

starting at 49152. Using this op

tion, you can Turbosave all

RAM from 0 to 52606 in one

huge block.

To get accustomed to using

TurboTape, however, let's avoid

combining it with other utilities

for now. Simply turn on the

computer, load TurboTape, and

type RUN (don't attempt to edit

the BASIC portion of Turbo

Tape). For the 64, select option 2.

You'll now see on screen

where TurboTape has been lo

cated and the commands you

use to activate TurboTape's fea

tures. Then type NEW to re

move the TurboTape loader
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from memory. Write a program

or load one into the computer.

To Turbosave this program,

type:

TURBOSAVE "filename?' [press

RETURN]

(Or you can abbreviate

TURBOSAVE as TSAVE.) You'll

then see the usual message;

PRESS RECORD & PLAY

Press those keys, then sit back

and be amazed.

A header containing a spe

cial Turboload routine is written

to tape. (On the 64, the screen

will blank while the header is

written.) Then rainbow-like col

ors will vibrate on screen as

your program is flashed onto

the tape. Finally, your screen

will return to normal.

If you want to verify the

TSAVEd program, rewind the

tape and type:

TURBOVERIFY "filename" [press

RETURN]

(TURBOVERIFY can be abbrevi

ated TVERIFY.) You'll see the

normal message:

PRESS PLAY

Press the PLAY key on the

cassette drive. (On the 64, the

screen will blank while the veri

fication takes place.) If you

should get an OUT OF MEM

ORY error message, simply type

TVERIFY without a filename. As

soon as the tape has passed the

header, you get the FOUND

message on screen. (For the 64,

press the Commodore logo key.)

If an error is found during

TVERIFY, the screen will return

to normal and you'll see the

VERIFY ERROR message. If

you're interested in knowing

precisely where a mismatch was

found, type:

?PEEK(172) 4- 256'PEEK<173>

If there was no problem

during the TVERIFY, you'll see

the message VERIFY OK.

Lightning LOADs
You won't need the TurboTape

utility to load programs which

have been Turbosaved. Just type

LOAD normally and everything

will happen as it always does,

except the program will zoom

into your computer.

Here are a few additional

notes about TurboTape. To save

machine language programs,

you'll need to specify the start

ing and ending addresses. For

example, if your machine lan

guage program resides in mem

ory from 864 to 890, save it in

the following fashion:

TSAVE"MACHINE PROGRAM"

,864,891

Notice that you must use

the ending address plus one. To

save the entire contents of RAM

on a 64, including the RAM hid

den behind BASIC ROM, type:

TSAVE"ALL RAM",2049,52606

Most other programming

utilities work well with

TurboTape. If you use Simons'

BASIC, however, you should not

use RUN/STOP-RESTORE, and

the COLD command has no ef

fect. If you're also using the

DOS wedge, choose option 1 to

locate TurboTape into BASIC

RAM memory to avoid conflicts

on the 64.

Because of the high speeds,

you might want to use only

high-quality cassettes for reli

able storage. TurboTape, like

the normal SAVE/LOAD, will

sometimes be unable to

Turboload if a program was

TSAVEd using a different cas

sette drive. This happens when

a recording head on one of the

drives is out of alignment. For

very important programs, you

may want to make a backup

copy with the normal SAVE

command. Although the stan

dard SAVE is much slower, it's

extremely reliable.

Another reason for making

backup copies with the normal

SAVE is that 64s cannot read

tapes created by VIC Turbo

Tape, and vice versa. This is a

result of differences in the

Turboload machine language

routine.

you wish, except for the RAM 
hidden beneath the Kernal ROM 
on the 64. The contents of RAM 
beneath the 64's BASIC ROM 
can even be saved. 

• A normal LOAD com~ 
mand will load any Turbosaved 
program at TllrboTape speed. 

It's quite simple to use 
TurboTape. Reset your com~ 
puter by turning it off, then on. 
If you want to use some addi~ 
tiona I utility like "MetaBASIC", 
load and run it first. Then type 
NEW. 

Now load TurboTape and 
run it. In the 64 version, a menu 
will appear, offering you two 
optional memory locations for 
TurboTape: 

1. In BASIC RAM. The end­
ing address of the relocated 
TurboTape will be what 's cur~ 
rently indicated as the limit of 
memory in the pointer in ad· 
dresses 55 and 56. You may 
have to select this option if you 
want some utilities to coexist 
with TurboTape. Simolls' BASIC, 
for example, is one. Any utility 
which makes use of the RAM 
between addresses 52606 and 
53247 (for example, the "64 
DOS Wedge") will require this 
option. (This is the only option 
possible on the VIC. The VIC 
version will always relocate to 
the top of memory.) 

2. In the 4K RAM buffer 
starting at 49152. Using this op­
tion, you can Turbosave all 
RAM from 0 to 52606 in one 
huge block. 

To get accustomed to using 
TurboTape, however, let's avoid 
combining it with other utilities 
for now. Simply tum on the 
computer, load TurboTape, and 
type RUN (don't attempt to edit 
the BASIC portion of Turbo­
Tape). For the 64, select option 2. 

You'll now see on screen 
where TurboTape has been lo­
cated and the commands you 
use to activate TurboTape's fea­
tures. Then type NEW to re­
move the TurboTape loader 
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from memory. Write a program 
or load one into the computer. 
To Turbosave this program, 
type: 

TURBOSAVE "/i /e/wllle" [press 
RETURN] 

(Or you can abbreviate 
TURBOSAVE as TSAVE.) You'll 
then see the usual message: 

PRESS RECORD & PLAY 

Press those keys, then sit back 
and be amazed. 

A header containing a spe­
cial Turboload routine is written 
to tape. (On the 64, the screen 
will blank while the header is 
written.) Then rainbow- li ke col· 
ors will vibrate on screen as 
your program is flashed onto 
the tape. Finally, your screen 
,,,ill return to normal. 

If you want to verify the 
TSAVEd program, rewind the 
tape and type: 

TURBOVERIFY "Iilellame" [press 
RETURN] 

(TURBOVERIFY can be abbrevi­
ated TVERIFY.) You'll see the 
normal message: 

PRESS PLAY 

Press the PLAY key on the 
cassette drive. (On the 64, the 
screen will blank while the veri­
fication takes place.) If you 
should get an OUT OF MEM­
ORY error message, simply type 
TVERIFY without a fi lename. As 
soon as the tape has passed the 
heade r, you get the FOUND 
message on screen. (For the 64, 
press the Commodore logo key.) · 
If an error is found during 
TVERIFY, the screen will return 
to normal and you'll see the 
VERIFY ERROR message. If 
you're interested in knowing 
precisely where a mismatch was 
found, type: 

?PEEK(172) + 256· PEEK(17 3) 

If there was no problem 
during the TVERIFY, you 'll see 
the message VERIFY OK. 

Lightni ng LOADs 
You won't need the TurboTape 
utility to load programs which 

have been Turbosaved. Just type 
LOAD normally and everything 
will happen as it always does, 
except the program will zoom 
into your computer. 

Here are a few addit ional 
notes about TurboTape. To save 
machine language programs, 
you'll need to specify the start­
ing and ending addresses. For 
example, if your machine lan­
guage program resides in mem­
ory from 864 to 890, save it in 
the fo llowing fashion: 

TSAVE"MACHINE PROGRAM" 
,864,891 

No tice that you must use 
the ending address pillS olle. To 
save the entire contents of RAM 
on a 64, including the RAM hid­
den behind BASIC ROM, type: 

TSAVE"ALL RAM",2049,52606 

Most other programming 
utilities work well with 
TurboTape. If you use Sill/OilS' 

BASIC, however, you should not 
use RUN/STOP-RESTORE, and 
the COLO command has no ef~ 
fect. If you're also using the 
DOS wedge, choose option 1 to 
locate TurboTape into BASIC 
RAM memory to avoid conflicts 
on the 64. 

Because of the high speeds, 
you might want to use only 
high-quality cassettes for reli­
able storage. TurbGTape, like 
the normal SAVE/LOAD, will 
somet imes be unable to 
Turboload if a program was 
TSAVEd using a different cas­
sette drive. This happens when 
a recording head on one of the 
drives is out of alignment. For 
very important programs, you 
may want to make a backup 
copy with the normal SAVE 
command. Although the stan­
dard SAVE is much slower, it's 
extremely reliable. 

Another reason for making 
backup copies with the normal 
SAVE is that 64s cannot read 
tapes created by VIC Turbo­
Tape, and vice versa. This is a 
result of differences in the 
Turboload machine language 
routine. 
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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 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'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 morel

Children will learn and

develop new skills with States

& Capitals Tutor, Wordmatch,

Munchmath, Wordspeil, 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,
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Quickfind, Word Hunt, Disk

Menu, VIC Timepiece, The

Automatic Proofreader and

more.

More buying

guidance
You'il 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 COMPUTEI's Gazette.

With this kind of expert help,

every computer purchase you

make can be the right one!
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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

COMPUTEI's Gazette.

For Faster Service

Call Toll-Free

1-800-334-0868

For Owners And Users Of Commodore V1C·20· And 64-Personol Com 
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You should use LOAD and

the TurboTape commands only

in direct mode, not from within

a running program. Also, Turbo-

Tape cannot search through sev

eral files on a cassette in search

of a certain filename. If you

have several Turbosaved pro

grams on a tape, you should

fast-forward past any Turbo-

saved programs you don't wish

to load. Use the cassette drive's

counter for this purpose.

No Turbosaved program

will relocate itself upon loading.

The address in RAM memory

from which you Turbosaved

will be the address where the

program will later load. In ef

fect, all Turbosaved programs

act as if you're using the

nonrelocating command: LOAD

"filename",1,1. This is especially

important if you're a VIC owner

who uses several different mem

ory configurations. For example,

a BASIC program Turbosaved

on an expanded VIC will not

load normally into an unex-

panded VIC.

How Fast Is It?
Tests revealed that a 12K pro

gram took 34 seconds to load

with a 1541 disk drive and 44

seconds to load with Turbo-

Tape. However, the TurboTape

load time was actually only 28

seconds once the program

header was located on the tape.

We timed TurboTape with a

completely rewound cassette,

presuming that most people do

not position the tape so that a

program header is right in front

of the tape head. If you do posi

tion your tapes exactly with the

tape counter, TurboTape will in

deed load programs faster than

a 1541 disk drive.

Turbosaving the 12K pro

gram took 42 seconds; the 1541

disk drive took 40 seconds.

Turboverify and disk verify took

the same amount of time as

loading a program.

(See listings on page 102.)
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TurboDisk

Don Lewis

If you've ever used a really fast

disk drive, you know that the

Commodore 1541 drive leaves

something to be desired—

namely, speed. True, it's much

faster than a Datassette—at

least, a Datassette without

"TurboTape"—but it's still an

noying!y slow compared to

other floppy disk drives with

high-speed parallel interfaces.

Now there's a solution:

"TurboDisk."

Once you start using

TurboDisk, you'll wonder how

you got along without it.

TurboDisk turbocharges the

loading process by a factor of

three times or more. In fact, the

longer the program, the more

improvement you'll see.

TurboDisk requires no

modifications to your disk drive

or computer. It loads programs

saved in the usual manner; no

special Turbosave is required. It

works with most BASIC and

machine language programs, in

cluding the DOS Wedge. It does

not compromise reliability. And

you can switch it on or off at

any time by typing a single

command.

If you're still skeptical, give

TurboDisk a trial—it delivers

what it promises.

Preparing

TurboDisk

For the Commodore 64, you'll

need to type in two programs to

prepare TurboDisk: a BASIC

program that creates a machine

language file on disk (the actual

TurboDisk utility); and a short

two-line BASIC loader that calls

up and activates TurboDisk. For

the VIC, a single BASIC pro

gram is used to read the

TurboDisk machine language

from DATA statements and re

locate it to the top of available

memory.

Program 1 is the BASIC

program that creates the 64 ver

sion of TurboDisk. Notice all

the numbers in DATA state

ments; these represent the ma

chine language portion of the

utility. Be extra careful when

typing these lines. We recom

mend using the "Automatic

Proofreader" (published fre

quently in the GAZETTE) to pre

vent typing errors.

Save Program 1 on disk

before running it for the first

time. That way, if an error

causes your computer to lock

up, you can switch it off to clear

the memory, reload the pro

gram, and search for the typing

mistake. Otherwise you could

lose all of your typing effort.

When Program 1 runs, it

prints the message INSERT

DISK AND HIT RETURN

WHEN READY. Insert a format

ted program disk and press RE

TURN. Program 1 creates a file

on the disk with the name

TURBODISK.OBJ and then

prints the message TURBO

DISK.OBJ CREATED. You'll

probably want copies of

TurboDisk on all of your pro

gram disks, so rerun the pro

gram as many times as

necessary.

Program 1 will print an er

ror message if it detects a disk

error or a typing mistake in the

DATA statements. In addition,

the partially written

TURBODISK.OB] file will be

scratched from the disk if an er

ror is detected in the DATA.

Finally, if you're using a

Commodore 64, you must type

You should use LOAD and 
the TurboTape commands only 
in direct mode, not from within 
a running program. Also, Turbo­
Tape cannot search through sev­
eral files on a cassette in search 
of a certain fil ename. If you 
have several Turbosaved pro­
grams on a tape, you should 
fast-fo rward past any Turbo­
saved programs you don't wish 
to load. Use the cassette drive's 
counter for this purpose. 

No Turbosaved program 
will relocate itself upon loading. 
The address in RAM memory 
from which you Turbosaved 
will be the address where the 
program will later load. In ef­
fect, all Turbosaved programs 
act as if you're using the 
nonrelocating command: LOAD 
"filename", I, ], This is especially 
important if you're a VIC owner 
who uses several different mem­
ory configurations. For example, 
a BASIC program Turbosaved 
on an expanded VIC will not 
load normally into an unex­
panded VIC. 

How Fast Is II? 
Tests revealed that a 12K pro­
gram took 34 seconds to load 
with a 1541 disk drive and 44 
seconds to load with Turbo­
Tape. However, the TurboTape 
load time was actually only 28 
seconds once the program 
header was located on the tape. 
We timed TurboTape with a 
completely rewound cassette, 
presuming that most people do 
not position the tape so that a 
program header is right in front 
of the tape head. If you do posi­
tion your tapes exactly with the 
tape counter, TurboTape will in­
deed load programs faster than 
a 1541 disk drive. 

Turbosaving the 12K pro­
gram took 42 seconds; the 1541 
disk drive took 40 seconds. 
Turboverify and disk verify took 
the same amount of time as 
loading a program. 

(See listi"gs 0" page 102.) 
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TurboDisk 
Don Lewis 

If you've ever used a really fast 
disk drive, you know that the 
Commodore 1541 drive leaves 
something to be desired­
namely, speed. True, it's much 
faster than a Datassette-at 
least, a Datassette without 
"TurboTape"-but it's still an­
noyingly slow compared to 
other floppy disk drives with 
high-speed parallel interfaces. 
Now there's a solution: 
"TurboDisk." 

Once you start using 
TurboDisk, you'll wonder how 
you got along without it. 
TurboDisk turbocharges the 
loading process by a factor of 
three times or more. In fact, the 
longer the program, the more 
improvement you'll see. 

TurboDisk requires no 
modifica tions to your disk drive 
or computer. It loads programs 
saved in the usual manner; no 
special Turbosave is required. It 
works with most BASIC and 
machine language programs, in­
cluding the DOS Wedge. It does 
not compromise reliability. And 
you can switch it on or off at 
any time by typing a Single 
command. 

If you're still skeptical, give 
TurboDisk a trial-it delivers 
what it promises. 

Preparing 
TurboDlsk 
For the Commodore 64, you'll 
need to type in two programs to 
prepare TurboDisk: a BASIC 
program that creates a machine 
language file on disk (the actual 
TurboDisk utility); and a short 
two-line BASIC loader that calls 
up and activa tes TurboDisk. For 
the VIC, a single BASIC pro­
gram is used to read the 

TurboDisk machine language 
from DATA statements and re­
locate it to the top of available 
memory. 

Program 1 is the BASIC 
program that creates the 64 ver­
sion of TurboDisk. Notice all 
the numbers in DATA state­
ments; these represent the ma­
chine language portion of the 
utility. Be extra careful when 
typing these lines. We recom­
mend using the " Automatic 
Proofreader" (published fre­
quently in the GAZETTE) to pre­
vent typing errors. 

Save Program 1 on disk 
before running it for the first 
time. That way, if an error 
causes your computer to lock 
up, you can switch it off to clear 
the memory, reload the pro­
gram, and search for the typing 
mistake. Otherwise you could 
lose all of your typing effort. 

When Program 1 runs, it 
prints the message INSERT 
DISK AND HIT RETURN 
WHEN READY. Insert a format­
ted program disk and press RE­
TURN. Program 1 creates a file 
on the disk with the name 
TURBODISK.OB) and then 
prints the message TURBO­
DISK.OB) CREATED. YOU'll 
probably wan t copies of 
TurboDisk on all of your pro­
gram disks, so rerun the pro­
gram as many times as 
necessary. 

Program 1 will print an er­
ror message if it detects a disk 
error or a typing mistake in the 
DATA statements. In addition, 
the partially written 
TURBODISK.OB) file wil l be 
scratched from the disk if an er­
ror is detected in the DATA. 

Fina ll y, if you're using a 
Commodore 64, you must type 
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in Program 2 and save it on all

your program disks with the

filename TURBODISK. To load

and run TurboDisk, all you

have to do is enter LOAD

TURBODISK,8 and RUN. The

short loader will call TURBO-

DISK.OBJ off the disk, place it

safely in high memory, and acti

vate it automatically.

VIC TurboDisk
Program 3, for the VIC-20,

reads the TurboDisk machine

language from DATA state

ments and POKEs it into the top

of available memory, adjusting

addresses within the machine

language as necessary. This is

slower than the scheme used for

the 64, but necessary because

TurboDisk's position in the VIC

depends on the amount of

memory installed and whether

any other utilities—such as the

DOS Wedge—are already in

memory. Memory expansion is

required to use VIC TurboDisk,

but any amount—even 3K—is

sufficient. However, TurboDisk

will reduce the amount of free

memory by about 1300 bytes.

As always when entering

DATA statements containing

machine language, check care

fully for typing mistakes, since a

single wrong number can cause

the program to crash. The Auto

matic Proofreader should help

you avoid errors. Program 3

also includes internal checks on

the DATA statements, and will

report an error if the sum of all

the DATA items doesn't match

its predetermined total.

To install TurboDisk, sim

ply load and run Program 3. If

all DATA is correct, the pro

gram will tell you the SYS val

ues that will turn TurboDisk on

and off {these numbers vary ac

cording to the amount of mem

ory expansion). Be sure to make

a note of the numbers for later

reference. Program 3 will also

automatically activate Turbo

Disk, so you don't need the SYS

to start it the first time.
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Turbocharged

LOADS
Once TurboDisk is activated, no

special commands are necessary.

Just type LOAD "filename",% or

LOAD"filename",8,1 as usual.

You'll be amazed at the

difference.

One thing you'll notice im

mediately is that the red light

on the disk drive doesn't come

on at all during a Turboload.

Don't panic; this is normal. It's

also normal for the 64's screen

to blank out as TurboDisk

works. When the program is

loaded, the screen reappears un

altered. The VIC's screen

doesn't blank; instead, you'll see

the message TURBOLOADING

to lot you know that the high

speed loading is in progress.

You may occasionally find

it necessary to deactivate

TurboDisk and use a normal

LOAD instead. For example,

1541 disk drives are prone to

head alignment problems, so if

you have a disk formatted on a

drive other than your own, you

may find that your drive has

difficulty loading programs from

it. Since the Turboload routine

gives up more easily on difficult

LOADs, you may have to

switch to the more forgiving

standard LOAD to get the pro

gram into your computer. You

can switch off 64 TurboDisk at

any time without erasing it from

memory by entering SYS 49155.

To reactivate 64 TurboDisk, en

ter SYS 49152. For the VIC, use

the SYS values reported by the

loader program.

You'll also find it necessary

to use the SYS to reactivate

TurboDisk after pressing RUN/

STOP-RESTORE, which effec

tively disconnects TurboDisk.

The versions of TurboDisk

presented here have one major

improvement and several minor

enhancements over the original

versions from COMPUTE!. In the

originals, the disk drive had to

be the only active device on the

serial bus; all other peripherals

on the bus had to be turned off

for the program to function

properly. This meant, for ex

ample, that it was necessary to

turn off your printer before

Turboloading a program. These

new versions eliminate that re

striction: you can Turboload

programs from the drive regard

less of whether the printer or

other serial bus peripherals are

active.

On the Commodore 64,

TurboDisk resides in the 4K

block of free memory starting at

address 49152 (hex $C000), so

it's completely safe from BASIC.

However, many machine lan

guage programs or subroutines

also use this memory space and

may overwrite TurboDisk. Don't

attempt to use TurboDisk to

load any program which occu

pies locations 49152-50431

($C000-$C4FF).

Since VIC TurboDisk re

sides at the top of memory, care

must be taken to avoid loading

a program that is long enough

to overwrite the Turbodisk ma

chine language. After running

Program 3, type PRINT

INTtFRE (0)/256). The value

you get is roughly the maximum

length in disk blocks for a pro

gram to load without disturbing

TurboDisk. For example, on a

VIC with 8K expansion and

both TurboDisk and the VIC-20

Wedge installed, the PRINT

above should yield a 38. Thus,

for that memory configuration,

you should not attempt to

Turboload a program that the

disk directory shows to be more

than 38 blocks long.

TurboDisk speeds up

LOADs—even LOADs from

within programs, as are com

mon in multipart VIC pro

grams—but it can't speed up

SAVEs or VERIFYs. It also

doesn't affect the speed of disk

file handling with OPEN,

PRINTS, GET#, etc. It's not

compatible with certain features

of some programs, such as sav

ing text files with SpeedScript,

although you can use TurboDisk

in Program 2 and save it on all 
your program disks with the 
filename TURBODISK. To load 
and run TurboDisk, all you 
have to do is enter LOAD 
TURBODISK,8 and RUN. The 
short loader will call TURBO­
DISK.OB) off the disk, place it 
safely in high memory, and acti­
vate it automatically. 

VIC TurboDlsk 
Program 3, for the VIC-20, 
reads the TurboDisk machine 
language from DATA state­
ments and POKEs it into the top 
of available memory, adjusting 
addresses within the machine 
language as necessary. This is 
slower than the scheme used for 
the 64, but necessary because 
TurboDisk's position in the VIC 
depends on the amount of 
memory insta lled and whether 
any other utilities-such as the 
DOS Wedge-are already in 
memory. Memory expansion is 
required to use VIC TurboDisk, 
but any amount-even 3K-is 
sufficient. However, TurboDisk 
will reduce the amount of free 
memory by about 1300 bytes. 

As always when entering 
DATA statements containing 
machine language, check care­
fully for typing mistakes, since a 
single wrong number can cause 
the program to crash. The Auto­
matic Proofreader should help 
you avoid errors. Program 3 
also includes internal checks on 
the DATA statements, and will 
report an error if the sum of all 
the DATA items doesn't match 
its predetermined total. 

To install TurboDisk, sim­
ply load and run Program 3. If 
all DATA is correct, the pro­
gram will tell you the SYS val­
ues that will turn TurboDisk on 
and off (these numbers vary ac­
cording to the amoun t of mem­
ory expansion). Be sure to make 
a note of the numbers for later 
reference. Program 3 will also 
automatica lly activate Turbo­
Disk, so you don't need the SYS 
to start it the first ti me. 
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Turbocharged 
LOADs 
Once TurboDisk is activated, no 
special commands are necessary. 
Just type LOAD "fileuame",8 or 
LOAD"filellame",8,l as usual. 
You' ll be amazed at the 
difference. 

One thing you' ll notice im­
mediately is °that the red light 
on the disk drive doesn't come 
on at all during a Turboload. 
Don't panic; this is normal. It's 
also normal for the 64's screen 
to blank out as TurboDisk 
works. When the program is 
loaded, the screen reappears un­
altered. The VIC's screen 
doesn't blank; instead, you'll see 
the message TURBO LOADING 
to let you know that the high­
speed loading is in progress. 

You may occasionally find 
it necessary to deactivate 
TurboDisk and use a normal 
LOAD instead. For example, 
1541 disk drives are prone to 
head alignment problems, so if 
you have a disk formatted on a 
drive other than your own, you 
may find that your drive has 
difficulty loading programs from 
it. Since the Turboload routine 
gives up more easil y on difficult 
LOADs, you may have to 
switch to the more forgiving 
standard LOAD to get the pro­
gram into your computer. You 
can switch off 64 TurboDisk at 
any time without erasing it from 
memory by entering SYS 49155. 
To reactivate 64 TurboDisk, en­
ter SYS 49152. For the VIC, use 
the SYS values reported by the 
loader program. 

You'll also find it necessary 
to use the SYS to reactivate 
TurboDisk after pressing RUN/ 
STOP-RESTORE, which effec­
tively disconnects TurboDisk. 

The versions of TurboDisk 
presented here have one major 
tmprovement and several minor 
enhancements over the original 
versions from COMPUTE!. In the 
origina ls, the disk drive had to 
be the only active device on the 
serial bus; all other peripherals 

on the bus had to be turned off 
for the program to function 
properly. This meant, for ex­
ample, that it was necessary to 
turn off your printer before 
Turboloading a program. These 
new versions eliminate that re­
striction: you can Turboload 
programs from the drive regard­
less of whether the printer or 
other serial bus peripherals are 
active. 

On the Commodore 64, 
TurboDisk resides in the 4K 
block of free memory starting at 
address 49152 (hex $COOO), so 
it's completely safe from BASIC. 
However, many machine lan­
guage programs or subroutines 
also use this memory space and 
may overwrite TurboDisk. Don't 
attempt to use TurboDisk to 
load any program which occu­
pies locations 49152-50431 
($COOO-$C4FF). 

Since VIC TurboDisk re­
sides at the top of memory, care 
must be taken to avoid loading 
a program that is long enough 
to overwrite the Turbodisk ma­
chine language. After running 
Program 3, type PRINT 
INT(FRE (0)/256). The va lue 
you get is roughly the maximum 
length in disk blocks for a pro­
gram to load without disturbing 
TurboDisk. For example, on a 
VIC with 8K expansion and 
both TurboDisk and the VrC-20 
Wedge installed, the PRINT 
above should yield a 38. Thus, 
for that memory configuration, 
you should not attempt to 
Turboload a program that the 
disk directory shows to be more 
than 38 blocks long. 

TurboDisk speeds up 
LOADs-even LOADs from 
within programs, as are com­
mon in multipart VIC pro­
grams-but it can't speed up 
SAVEs or VERIFYs. It also 
doesn't affect the speed of disk 
file handling with OPEN, 
PRINT#, GET#, etc. It's not 
compatible with certain features 
of some programs, such as sav­
ing text files with SpeedScript, 
although you can use TurboDisk 



CheckUnderThe Hood...
Before You Choose.

There's more to buying a printer

than meets the eye. So here's some

facts from Legend to help you make a

dear choice,

The object is finding the printer

that produces the legibility and compati

bility you want at die speed you need

at a price you can afford. Legend's line-up

includes dot matrix printers ranging

from 100 cps/80 column to 180 cps/136
col., including color.

Legendary

Legibility.

Most printers

use round dots.

Legend printers

use square dots

because they butt

better and fool the

eye into thinking

that lines are

continuous. And

because more dots per

inch produce better quality print, Legends

"full nine-wire" heads produce better

legibility.

Ail Legend printers have "double-

strike" capability for when you need

extra high quality print. What's more,

unlike other printers, Legend's "near

letter quality" mode is up to 50 % faster.

And it's accessible at the flip of a switch.

Legendary Graphics.
Today's sophisticated software is

making it easier to translate data into

graphics.

Legend printers are compatible

with almost all popular graphics software.

What's more, you'll get 228 symbols

built into memory. Other comparably

priced printers have only 96 to 196.
So you can produce more graphics,

languages and be more productive

with a Legend printer.

A Head for Life.
No printer is worth its salt if it's

not dependable

Legend's square

dot heads use

Call 1-800-4-LEGEND today for
more information and visit your dealer

to see them in action.

a special

alloy that

maintains a

sharper image

and lasts longer.

And all Legend

printers come with a lifetime

head warrant)'.

Legendary Value.

Legend printers come with stan

dard friction and tractor feed and are

compatible with all popular computers.

They feature over 40 software selectable
type styles and make a crisp original

plus three copies.

Most remarkable of all,

prices start at just S279. And for

just SI you can get a special

buffer upgrade. Compare if you

like, but we'll bet you'll find Legend

Printers.feature-for-feature, to be clearly

the best value for your

money today.

Dealer

ca01-8O&

In CA call (818) 704-9100. Or write

CAL-ABCO ftripherals Division,

6041 Variel Avenue, Woodland Hills,

CA 91367.
Legend and Legend Peripheral Products are

trademarks of Cal-Ako,

ixceno
The Clear Choice
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Theres more to buying a printer 
than meets the eye So here's some 
facts from Legend to help you make a 
clear choice. 

The object is finding the printer 
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from 100 cpsI80 column to 180 cps'l36 
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Most printers 
use round do~. 
Legend printers 
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because they bun 
better and fool the 
eye into thinking 
that lines are 
continuous. And 
because more dots per 
inch produce better quality print, Legend's 
"full nine-wire" heads produce better 
legibility. 

Alll.egend printers have ' ~ouble· 
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unlike other printers, Legend's "near 
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And it's accessible at the flip of a switch. 
Le2endary Graphics. 
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languages and be more productive 
with a Legend printer. 
A Head for ure. 
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to see them in action. 
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SYMBOL MASTER™
MULTIPASS SYMBOLIC

DISASSEMBLER

FOR THE COMMODORE 64*

disassembles any 6502/6510

machine code program into

beautiful source

■ Learn to program tikcihccvpcm!

• Adjptfmtjnp programs to your need*'

■ AuEomiCiC LABEL gcneurion

• Outputs usurer hhIc Ii[« ro dnl Jutty compatible

with your MABi" PAL," CBM" i>r Ucvctop-W" .u-
scmblcf, izadf fait re-usKenifry and rdiiiri£r

• OulpuU ImiiiitMciL Eulinpto screen and printer

• AulnmiiKi.il> met NAMES Of Ketrul jump tiMe
ruutme» ^nJ all opeuting *)iitm variable*.

• Gcncrjtci lit! of ci|uj[c* Un*Vernal jddie^ct

• GenerjtcwniiLpltlf crcnweferenced sy mbol iMe.

• RecDgnlx«| intTruciion^ hidden under HIT

instructions.

• JOG'S1 machineCIkIc foripeed.

{Symbol Stabler*"in not copy protected )

ORDER NOW Available? cm dnk only. Introduce**)

price U9.9S postpaid USA.
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UNLEASH THEPOWER OF

YOUR COMMODORE 64

WITH THE ULTIMATE

INTERFACE
Control^ monitor your htmie — up

*ccwny j,y*icm

Iniclli^rniLy Control alim»[ any dev
Con we? Li Anilug'to-Digitil Conve

CufUfril Robot*

s.. Ligh" &

• Acquire djU for luboralory * nlhcr m*l rumen [j nun
Lipp||CjIn:iUH

• Many ulhcr unei.

Dcin't nuke Lhc mistake of buyiri^ n llmtlcd capability

interlace. InvcMigaic our unt>cn*tlj applicable Dull
6522 Venalilr Interface Adapter (VIA) Board, <^hich

plujis imoihc expansionconn«Utr ind pm'ide\

FourA-biUutly biJiTcCtiona] IK) puih A eight hind'

shake lines • Fi)ii( Ift-bil [iniei/tiujntcrs • Full IMfJ

intenijpi cuiiability • Fnur COOVHiIeni 16-pin DM1

NDckel inlcrliiLC tonnrclkm^ • l.ipaniJsbililv up t»

four bmrd^ Ai MitcCn p*)f |\

ORDEK NOW Ffjcf Sift*. [»"*lpjid USA Eiter»i*c

Juoumcnijimn mtludcJ L dl d 1144

COMMODORE 64™

SOURCE CODE!
"What's Really Inside the

Commodore 64"
• Moit iompEccc available recDmtrudcd utcmhly lan

guage tourer tiJJe Tor ihe C'M't Bisic and Kerrul

ROMs, all L6K ■ \ov vMhJI fully undersrjnd ealli lo
undiKuiTientcd RQM routines, jndbeablcioelfcclivrly

us? them in your own progr-iins. • Use* LABELS Not j

mere one-line disassembly All branch largefi and Mib-

ruutine entry points arc sfm^n. * TABLES are FuLly
sorted ou( and denved. • Cc-mpiclrlf ■ --r-..- ■-• I nil

$api v.hj[tnctcl Vou *iM set anJ unJn^Und iric pur

pose uf evny routine and every lint of Code! • Com-

ptccc luting "I equitr^ to entrrna] lihcl references *

liisjluarilc fully cnftwelerenicnJ *^mb"l table.

Order CM SOWCO, S29.95 postpaid USA.

AM orders shipped :i■ ■ in *iock «ilhin 24

hours via UPS. VISA/MasterCard wel

comed.

SCHNEDLER SYSTEMS
IJ01 N. IvmhiK. Dcpl. O-7 . Ailinglon. VA 2:205

rnfotrrmionntltphone (Wtn (703) 237-47%

to load SpeedScript in the first

place. It also may not work with

some commercial software.

How TurboDisk

Works

The machine language for

TurboDisk is unusual in that

only half of it works within

your computer—the rest is actu

ally executed within the 1541

drive itself. Commodore disk

drives are intelligent units, con

taining their own micro

processors, RAM, and ROM.

This means that they can be

programmed for special effects,

like Turboloading.

During the brief delay you

notice between the time you en

ter the LOAD command with

TurboDisk and the time the

drive starts spinning, 444 bytes

of machine language are trans

ferred from the computer to the

drive's RAM. This is the portion

in the second set of DATA

statements in Programs 1 and 3.

In the 64, it is stored in loca

tions 49664-50107

($C200-$C3BB). This required

transfer of data before each

Turboload adds a certain

amount of overhead time, which

explains why TurboDisk gives

less speed improvement for

short programs.

TurboDisk operates by

changing the ILOAD vector at

locations 816-817 ($330-$331)

to point to itself, bypassing the

normal LOAD routines in ROM.

TurboDisk first checks to see

whether a disk directory (LOAD

"$",8) or a VERIFY was re

quested. In either of these cases,

control is returned to the ROM

routines for normal processing.

If a program LOAD was re

quested, the routine adds the

filename to the code for the disk

drive portion, then transfers that

data to the drive's memory.

The portion of TurboDisk in

the disk drive uses routines in

the drive's ROM to locate the

desired program and read it

from the disk sector by sector.

To improve speed, routines like

the one that turns on the red

light are omitted, and only the

essential ones are used. The 256

bytes of data from each disk

sector are transferred two bits at

time to a 256-byte buffer within

the computer. In the 64, this

buffer is at locations

50176-50431 ($C400-$C4FF).

TurboDisk machine lan

guage in the computer reads the

incoming data from the serial

port's DATA and CLK lines, in

stead of just the DATA line as

in normal serial data transfers.

Thus, TurboDisk temporarily

converts your serial drive into a

two-bit parallel drive. When the

entire 256 bytes from a disk sec

tor have been transferred into

the computer's buffer, data from

the buffer is added to the pro

gram in memory while the drive

is reading the next sector from

the disk.

Just How Fast Is It?

Despite a few limitations,

TurboDisk is one of the most

valuable general-purpose utili

ties a disk user can own. To dis

cover exactly how fast it is, we

ran some tests. The results, be

low, demonstrate how TurboDisk

yields the most improvement

with medium to long programs.

(Results with different disk

drives may vary. Figures here

are for the 64 version.)

(See listings on page 106.)

Program

Program 1

Program 2

Program 3

Program 4

Program 5

Program 6

Blocks Normal LOAD Turboload

31

17

45

8

25

122

21 sec

13 sec

31 sec

7 sec

18 sec

75 see

7 sec

5 sec

9 sec

5 sec

6 sec

17 sec

Factor

3.0

2.6

3.4

1.4

3.0

4.4
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to load SpeedScript in the first 
place. It also may not work with 
some commercial software, 

How TurboDisk 
Works 
The machine language for 
TurboDisk is unusual in that 
only half of it works within 
your computer-the rest is actu­
ally executed within the 1541 
drive itself. Commodore disk 
drives are intelligelJt units, con­
ta ining their own micro­
processors, RAM, and ROM. 
This means that they can be 
programmed for special effects, 
like Turboloading. 

During the brief delay you 
notice between the time you en­
ter the LOAD command with 
TurboDisk and the time the 
drive starts spinning, 444 bytes 
of machine language are trans­
ferred from the computer to the 
drive's RAM. This is the portion 
in the second set of DATA 
statements in Programs 1 and 3. 
In the 64, it is stored in loca­
tions 49664-50107 
($C200-$C3BB). This required 
transfer of data before each 
Turboload adds a certain 
amount of overhead time, which 
explains why TurhoDisk gives 
less speed improvement for 
short programs . 

TurboDisk operates by 
changing the lLOAD vector at 
locations 816-817 ($330-$331) 
to point to itself, bypassing the 
normal WAD routines in ROM. 
TurboDisk first checks to see 
whether a disk directory (LOAD 
"$",8) or a VERIFY was re­
quested. In either of these cases, 
control is returned to the ROM 
routines for normal processing . 
If a program WAD was re­
quested, the routine adds the 

filename to the code for the disk 
drive portion, then transfers that 
data to the drive's memory. 

The portion of TurboDisk in 
the disk drive uses routines in 
the drive's ROM to locate the 
desired program .and read it 
from the disk sector by sector. 
To improve speed, routines like 
the one that tu rns on the red 
light are omitted, and only the 
essential ones are used, The 256 
bytes of data from each disk 
sector are transferred two bits at 
time to a 256-byte buffer within 
the computer. In the 64, this 
buffer is at locations 
50176-50431 ($C400-$C4FF). 

TurboDisk machine lan­
guage in the computer reads the 
incoming data from the serial 
port's DATA and CLK lines, in­
stead of just the DATA line as 
in normal serial data transfers. 
Thus, TurboDisk temporarily 
converts your serial drive into a 
two-bit parallel drive. When the 
entire 256 bytes from a disk sec­
tor have been transferred into 
the computer's buffer, data from 
the buffer is added to the pro­
gram in memory while the drive 
is reading the next sector from 
the disk. 

Just How Fast Is It? 
Despite a few limitations, 
TurboDisk is one of the most 
valuable genera l-purpose utili­
ties a disk user can own. To dis­
cover exactly how fast it is, we 
ran some tests. The results, be­
low, demonstrate how TurboDisk 
yields the most improvement 
with medium to long programs. 
(Results with different disk 
drives may vary, Figures here 
are for the 64 version.) 

(See listillgs 0 11 page 106.) 

;Brogram Block!: Normal LOAO Turboload Factor 

P.rogram ;L 31 1:1 sec 7 aee 3 .• 
,p.rogram 2 ~7 13 sec 5 sec 2.' 
, roglam 3 'S 31 sec ... , 3.' 

~ ;p.~8ram ~ 8 7 sec 5 sec 1.4 

0 P.rogram .. S " 18 sec 61ec 3 .• 
Pl"9S'am 6 ) -22 7S 1« 17 sec ••• • 



Sleuth
Paul D. Farquhar

This intriguing game for the 64 and un-

expanded VIC challenges your problem-

solving abilities. A crime has been

committed, and you must question sus

pects to discover who's responsible. What

makes things difficult is that one of the

suspects has problems telling the truth.

And what gives the game added appeal is

that it's different every time you play.

When you were invited to a small dinner party at

Lord Crumbly's secluded mansion, you never

thought you'd be accused of murder. In addition

to yourself, there were three other guests and

two servants. You knew his lordship was not a

well-liked man, but you were certainly not

expecting murder!

Late that evening, while you were alone in

the library, a shot broke the silence. You rushed

to the room of Lord Crumbly and discovered his

lifeless body. A moment later, the others arrived

to see you bending over the dead man. The po

lice were summoned, but have not yet arrived.

As the prime suspect, you must quickly discover

the murderer or risk being accused of the crime.

The murder can be solved by questioning

the suspects and keeping track of who said what

about whom. But, to complicate matters, you

know that one of them is a compulsive liar.

Sifting Through The Evidence

Three questions must be answered affirmatively

before you make an accusation. First, did the sus

pect have a motive—a reason to dislike Lord

Crumbly? Second, did the suspect have access to

a gun? Third, where was he or she when the

shot was fired—with someone else, near

Crumbly's room, or somewhere unknown?

Your task is to narrow down the list of sus

pects until you find someone who had a motive,

a weapon, and an opportunity. Obviously, if

Professor Bard had no gun, he must be innocent.

You may find more than one person who had

motive or opportunity, but only one will fit all

three categories.

Four of the five will always tell the truth,

while one will always fib. The liar is not nec

essarily the murderer, although it is possible.

How do you distinguish between the true and

false statements?

At first, you don't know who's trustworthy,

so don't believe anyone. Just write down what

they say. It may help to use four sheets of paper.

{If you're playing the 64 version, a four-page

notebook is included in the program—see below

for details.) Write Motive at the top of one sheet.

Weapon on the second, and Opportunity on the

third. On the fourth, draw a graph with Motive,

Weapon, and Opportunity across the top and the

names of the five suspects down the side: Maid

Whiggins, Sir Chauncy, Madam Lame, Butler Snipe,

and Professor Bard.

When someone says something, write it

down on one of the first three sheets. For ex

ample, if Snipe says Larue was being black

mailed by Lord Crumbly, write it under Motive,

if Bard says Chauncy was with someone when

the shots were fired, write it under Opportunity

(Bard says Chauncy had no opportunity). At the

beginning, you don't know who's telling the

truth, so keep track of who made the statement

but don't fill in the graph yet.

There are two ways of finding who is lying

or telling the truth.

Paring Down The List Of

Suspects

If Snipe tells you that Whiggins did not have a

gun, and Larue says the same thing, you can
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Sleuth 
Paul D. Farquhar 

T;~:~~!~.'Vtgg( game for the 64 and un-
e challenges your problem­

abilities. A crime has been 
and you must question sus-

pects to responsible. What 
makes things is that one of the 
suspects has problems telling the truth. 
And what gives the game added appeal is 
that it's different every time you play. 

When you were invited to a small dinner party at 
Lord Crumbly's secluded mansion, you never 
thought you'd be accused of murder. In addition 
to yourself, there were three other guests and 
two servants. You knew his lordship was not a 
well-liked man, but you were certainly not 
expecting murder! 

Late that evening, while you were alone in 
the library, a shot broke the silence. You rushed 
to the room of Lord Crumbly and discovered his 
lifeless body. A moment later, the others arrived 
to see you bending over the dead man. The po­
lice were summoned, but have not yet arrived. 
As the prime suspect, you must quickly discover 
the murderer or risk being accused of the crime. 

The murder can be solved by questioning 
the suspects and keeping track of who said what 
about whom. But, to complicate matters, you 
know that one of them is a compulsive liar. 

Sifting Through The Evidence 
Three questions must be answered affirmatively 
before you make an accusation. First, did the sus­
pect have a motive-a reason to dislike Lord 
Crumbly? Second, did the suspect have access to 
a gun? Third, where was he or she when the 
shot was fired- With someone else, near 
Crumbly'S room, or somewhere unknown? 

Your task is to narrow down the list of sus-

pects until you find someone who had a motive, 
a weapon, and an opportunity. Obviously, if 
Professor Bard had no gun. he must be innocent. 
You may find more than one person who had 
motive or opportunity, but only one will fit all 
three categories. 

Four of the five will always tell the truth, 
while one will always fib. The liar is not nec­
essarily the murderer, although it is possible. 
How do you distinguish between the true and 
fa lse statements? 

At first, you don't know who's trustworthy, 
so don't believe anyone. Just write down what 
they say. It may help to use four sheets of paper. 
(If you're playing the 64 version, a four-page 
notebook is included in the program-see below 
for details.) Write Motive at the top of one sheet, 
Weapoll on the second, and Opportlmity on the 
third. On the fourth, draw a graph with Motive, 
WenpoIl, and Opportullity across the top and the 
names of the five suspects down the side: Maid 
WlliggillS, Sir ChaulIcy, Madam Larue, Biltier Snipe, 
and Professor Bard. 

When someone says something, write it 
down on one of the first three sheets. For ex­
ample, if Snipe says Larue was being black­
mailed by Lord Crumbly, write it under Motive. 
If Bard says Chauncy was with someone when 
the shots were fired, write it under Opportunity 
(Bard says Chauncy had no opportunity). At the 
beginning, you don't know who's telling the 
truth, so keep track of who made the statement 
but don 't fill in the graph yet. 

There are two ways of finding who is lying 
or telling the truth. 

Paring Down The LIst Of 
Suspects 
If Snipe tells you that Whiggins did not have a 
gun, and Larue says the same thing, you can 
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LANGUAGE SOFTWARE

REFERENCE BOOKSADA TRAINING COURSE
Teaches you the language of Ihc fulure.
Comprehensive subset of language.

Includes: editor; syntax checker,

compiler; assembler; disassembler,

handbook. $59.95

ASSEMBLER/MONITOR-64
Macro assembler and extended monitor.

Supports all standard functions plus

floating point constants Monitor

supports bank switching, quick trace,

single step, more. $39.95

BASIC COMPILER 64
Compiles complete BASIC language

into cither fast 6510 machine language

and/or compact speedcodc. Supports

overlays and many extended BASIC

commands. ' $39.95

C LANGUAGE COMPILER
Full compiler per Kemighan & Ritchie

standard, but without bit fields. Includes

powerful editor (41K source file); com

piler (6510 code), library (supports many

functions) and linker. new; $79.95

FORTH-64 LANGUAGE
Based on Forth 79 {+ parts of '83).

Supports hires graphics and sound

synthesizer. Full screen editor,

programming tools, assembler, samples,

handbook. NEW! $39.95

MASTER-64
Professional development package for

serious applications. Indexed file sys

tem, full screen & printer management,

programmer's aid, multiprccision math,

royally-free runtime, more. $39.95

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

Pascal

VIDEO BASIC-64
Add 50+ graphic, sound and utility

commands to your programs with this

super development package. Free

distribution of RUNTIME version - no

royalties! $59.95

XREF-64 Basic cross-reference

Iidispcnsible tool for BASIC pro

grammer. Cross-references al! refer

ences to variables, constants and line

numbers. Sorts them into alphabetical
order for convenient uses. $17.95

ANATOMY OF C-M Insider's guide to

Ihc '64 internals. Graphics, sound, I/O,

kernal, memory maps, more. Complete

commented ROM listings. 300pp $19.95

ANATOMY OF 1541 DRIVE Best

handbook on floppy explains all. Many

examples and utilities. Fully commented

1541 ROM listings. 320pp $19.95

MACHINE LANGUAGE C-64 Uarn
6510 code write fasl programs, Many

samples & listings for complete assembler,

monitor, simulator. 200pp $14.95

GRAPHICS BOOK C-64 -best ref

erence covers basic and advanced graphics.

Sprilet, animation. Hires, Multicolor,

hghlpen, 3D-graphics, IRQ, CAD, pro

jections, curves,more. 350pp S19.95

TRICKS & TIPS FOR C-64 Col-

eclion of easy-to-use techniques: advanced

graphics, improved data input, enhanced

BASIC. CPlM, more. 27Spp $19.95

1541 REPAIR * MAINTENANCE

Handbook describes the disk drive hard

ware. Includes schematics and techniques to

keep 1541 running. 200pp $19.95

ADVANCED MACHINE LANGUAGE

Not covered elsewhere: - video controller,

interrupts, timers, clocks, I/O, teal lime,

extended BASIC, more. IlOpp $14.95

PRINTER BOOK C-64/VIC-I0
Understand Commodore; Epson-compatible

printers: 1520 plotter. Packed: utilities; gra

phics dump; 3D-ploll; commented MPS801

ROM listings, more. 330pp S19.9S

PRODUCTIVITY TOOLS

CHARTPAK-64
MAKE YOUR OWN CHARTS...

Professional quality chins and graphs instantly.
Easy-to-use menus. 8 chart formats. Two siic

haidcopy. Accepts data from Mulliplan,

CalcResult. Supports statistical functions. $39.95

AlJQ ivtitihlc:

CHARTPLOT.1520 fine oulpur

to inexpensive 1520 plotter. $39.95

CHARTPLOT-64 unsurpassed

quality chirts on most XY-ploltcrs. $84.95

1

XPER-64 A«
SOFTWARE THAT LEARNS... "

XPER is the first txpen system for the C-64 and

C-128. Ordinary dala bases arc good for repro

ducing facts, but by using XPER you cm derive

knowledge from a mountain of facts and make

exr-cn decisions. You first build ihe information

into youi kAQtvltdxe bast using MTJt's simple

loading procedures. Then, by using very efficient
searching techniques XPER can easily guide you

through Ihc most complex decision making

criteria. Full reporting. Currently uiej by

scientists, doclori and professional!. $59.95

CADPAK-64
DETAIL YOUR DESIGNS....

Superb lightpen design tool. Exact placement
using Accu-Poinl positioning; 2 complete screens;

draw LINHs, BOXei, CIRCLES, ELLIPSE);

pattern FILLing; freehand DRAW; Kraen COPY;

ZOOM Tor deUil. Two iiu hard-copy. Requires

good quality lighlpea. $49.95

LANGUAGE SOFTWARE 

ADA TRAINING COURSE 
Teaches YOIJ the language of the future . 
Comprehcnsi\'c subset of language. 
Includes: ed itor; syntlX checker, 
compiler; assembler; disassembler, 
handbook. $59.95 

ASSEMBLER/MONITOR-64 
Macro assembler and extended monitor. 
Supports all standard fu nctions 1?1u ~ 
floaling point constants Momlo r 
supports bank switching, quick trace, 
single step, morc. $39.95 

BASIC COMPILER 64 
Compiles compl~l~ BASIC languaSe 
into either (ast 6510 machine language 
and/or compact spccdcodc. SuppOrlS 
overlays and many extended BAS IC 
commands. $39.95 

C LANGUAGE COMPILER 
Full compiler per Kernighan & Ritchie 
standard, but without bit field s. Includes 
powerful editor (41K source rile); com­
piler (651 0 code), library (supports min)' 
functions) and linker. I'iEW! S79.95 

FORTH-64 LANGUAGE 
Based on Forth 79 (+ parts or '83). 
Supports hires graphics and sound 
synthesizer, Full screen editor, 
programming tools, assembler, samples, 
handbook. NEW! $39.95 

MASTER-64 
Professional development package for 
serious applications. Indexed me sys­
tem, full screen &: prinler management, 
programmer's lid, multiprecision mllh, 
royalty. free runtime, more. $39.95 

PASCAL-64 
Full Pueal supports graphics, sprites, 
file management, more. Supports 
pointers, dynamic memor), man ­
agement, machine language. Compiles 
10 fast 6Sl0 machine code. $39.95 

VIDEO BASIC-64 
Add SO. graphic, sound and uti lit), 
commands to your program$ with th.s 
super development package. Free 
distribu tion of RUNTIME version· no 
royalties! $59.95 

XREF·64 Basic cro§s· r trr r rncr 
hdispcnsible tool rOt BAS IC pro­
gTammer, Crou-rcrerenees all rerer­
ences to variables, constants and line 
numbers. Sorts thcm into alphabetical 
order fot convenient uses. $17.95 

ANATO;o.lY Of C·64 Insider's guide 10 
the '64 Intemall. (jrllphicl, lOund, I!O, 
hmll, memory mIps, more. Complete 
«Imment~d ROM liSi ingl, loopp S19.95 

ANATOMY Of 1541 DRI\'E But 
handbook on nappy uplainl all. Mlny 
eumplu and utilitiu. Fully commented 
1541 ROM liSlin]tl. 320pp 519,95 

MACHI N): LANGUAGE C-64 Lealn 
65 10 code write hst prognml. Mlny 
umplu &. lilllnill for complete auembler, 
monltor,llmulator. 200pp $14.95 

GRAPlI lCS BOOK C·64 - but rd­
en:nce coven b.uic lnd adVlnc:cd graphica. 
SpritCl, animation. Hires , Multicolor, 
li&lllJXn, lD' K'lphicl, IRQ, CAD, pro. 
jeetion., curves,mon:. JSOpp $19.95 

TRICKS &: T IPS fOR C·64 Col­
ect ion of usy·to-u$e itchniquu: adnnCtd 
Kf1phiu, imp,oved dlta input, enhanced 
BASIC, CP/M, mono. 215pp $19.95 

1S4 1 REPAIR &: MAI NTENANCE 
Handbook ducribu the disk drive hard· 
.... 'are.lncludulChelllllic:s ud Icdmiquu 10 
keep 1S41 running. 200pp $,19,95 

ADVANC}:!) MACJIINE LANGUAGE 
Not coven:d elscwhe~: • video controller, 
lnterrupll, timen, clocks, [10, rell time, 
ulcnded BASIC, mono. 210pp $14.95 

PRINTER BOOK C_6 4f vIC_20 
UndcBund Commodon:; Epson-eompalible 
prinlen; 1S20 plotter. P(JcMd: utilitiu; jV3' 
phiet dump: 3D-plott; commented MPS80t 
ROM IlllinKl, more. JJ(lpp $19.95 

PRODUCTIVITY TOOLS 

CHARTPAK-64 
MAKE YOUR OWN C HARTS... 6 

Profu.ion.1 quality ehans and lin-phi Instantly. ~ 
!:uy·to,uJe menu •. 8 chart fOlTlllII, Two l ite I 
hardcopy, Accepu dati from Mulliplan, 
Ca1cRuult. SUppOIU It.tistieal function .. $.39.95 
~Ioo , voitel. : & 
CHARTPLOT· U20 fine ootpoJl ~ 
to inuJXn.ive 1S20 plotter. $.39,95 
C HARTPLOT064 un.urpuscd 
quality dmu O~ moSi XY-plotlen.. 

XPER-64 

CADPAK-64 

L 
L 

DETAIL YOUR DESIGNS .... 

"".9S 

SUJX It> li&htpcn duilJo 1001. E~ltt pl.cement 
usinl Acc,.·Pow poI.iuoninK; 2 complete am:~n.: 
draw LINEa, BOXes, CIRCLE., ELLtPSEI; 
pattern F1LL.inl; fn:ella~d DRAW; tcn:en COPY; 
ZOOM for delill . Two ,ita hard-copy. Requ ll'lll 
10001 quality lI&hlJXIi. $49.95 

XPER 
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Authoritative books
FROM ABACUS SOFTWARE
... A NAME YOU CAN COUNT ON

SPECIAL FEATURE

POWER PLAN-64

Optional Diskettes

for books
For your convenience, the programs

contained in cadi of our books ate available

on diskette lo save you time entering them

from your keyboard. Specify name of book

when ordering. , 114.9S »arh

SCIENCE/ENGINEERING ON C-64

In depth inlro to computers in science.

Topics: chemistry, physics, biology, astro

nomy, electronics, others. 350pp SI 9.95

CASSETTE BOOK C-64/V1C-20
Comprehensive guide; many sample pro

grams, llirh ipeed OpcralinR Eyslcm-fast

file loading and savinr, 2I5pp iH.95

IDEAS FOR USE ON C*i Themes:
aulo eipenses, calculator, recipe file, stock

lists, diet planner, window advertising,

olhers. Includes listings. 2OOpp (12.9S

COMPILER BOOK C-64/CI28 All

you need to know about compilers: how

they work; designing and writ ing your own;

generating machine code. With working

example compiler. 3&0pp £19.95

ADVENTURE GAMEWKITER'i I!.n,!!...„«

Step-by-step guide to designing and writing
yourown adventure games. With aulomaled

adventure game generator. 200pp (14.95

CAD BOOK for C-64/C-128 Intfo-
duclion to computer aided design. 2D and

3D, reflection, zooming, macros. Samples

use SIMON'S Basic. 2S0pp S19.95

MORE TRICKS & TIPS Doieni of

more helpful programming techniques: soft

ware protection; new BASIC commands;

interrupts; ROM routines; the KERNAL,

hardware tips. tic. 250pp $19.95

IMin Imum
ftv ■ r * g ■

Man Imum
r in(«r Quit

»u B]«nK jr.ini i Opt torn 5t*tu> ?

This powerful spreadsheet includes built-in graphics so

you can display your important data in chart format.

Designed for both novice and advanced user. Beginners

can rely on more than 90 HELP SCREENS for

guidancc.Thc 200-page handbook has easy-lo-follow

tutorials lo lead you though all of POWER PLAN-64's

features. Advanced users will appreciate POWER

PLAN's short-cut commands.

For complex spreadsheets, you can use POWER PLAN-

64's impressive features such as cell formatting,

controllable calculation mode, text formatting, cell

prelection, windowing, math functions, row and column

copy and sort, and more. When you've completed your

spreadsheet work, you can quickly display your results in

graphical format on a varicly of charts. Supports 2D and

3D bar, line and pie charts. $49.95

TAS-64
CHART YOUR OWN STOCKS...

Sophisticated technical analysis charting package

for serious investor. Capture data from DJN/RS

or Warner Services or enter and edit your data. 7

moving averages, 3 oscillators, trading bands,

least squares, 5 volume indicators, relative charts,

much more. Two Siic hardcopy. $84.95

DATAMAT-64
ORGANIZE YOUR DATA...

Powerful, easy-to-use data management package

uses menu selections. Free form design: 50

fields/record; 2000 records/disk. Son on mul

tiple fields in any combination. Complete selec

tion and formatting for printing reports. J39.9S

NTM* 9 IL*

TEXTOMAT-64
WORD PROCESSING

Flexible wordprocessor displays 40 or 80 columns

with horizontal scrolling. Menu selections make

TEXTOMAT easy lo use. Quickly move from

editing to formatting to merging to utilities.

Support! virtually any printer. Can support

foreign languages. $39.95

run

r.iii
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OML
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Wr

Ire
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F11LL
Tikttirti

Wsri

tntmor
ONLY 311S

■ J1.13

QUICKCOPY V2.0 ^*l
PROTECT Your DATA ...

Backup your valuable dala wilh the fastest disk

copier we've teen to date. Copies entire disk in
2.5 minutes on two or 3.5 minutes on one 1541.

Very useful utility. (19.95

ORDERING INFORMATION i
Call now lor the name of your nearest dealer

Abacusail Software
P.O. Box 7211 Grand Rapids, Michigan 49510

For postage and handling include J4 00 per orcBr. Forwgn ordaii incluoa }S.O0 par
item. Money orflei and checks in U.S. Dollars only. Masim-card, VISA snd Amsncsn
Eipre&s accepted. Michigan residents plaeH include 4% sales tax.

For fast service call (616) 241-5510 Telex 709-101

For tree catalog, please return this coupon to

Abacus Software, P.O. Box 7211, Grand Rapids, Ml 49510

PHONE: (616) 241-5510

Name

Address

City

State zip

SC IENCE/ENG INEERI NG ON C-64 
In deplb inlro to computers in Icience. 
Topics: chemillry, physics, biology, llIro­
Domy, electroniCl, OIhe rs. JSOpp S19.95 

CASSETTE BOOK C·64IV IC · 20 
Comprehenlive guide; many J-Imple prO)­
Rr:lml. High lpecd oper:lling Iyl tem·fut 
rile loading'nd Iolvinr. 22Spp SI".95 

IDEAS FOR USE ON C.()4 Themu: 
11.110 UpensCl, c.olcu!alOr, ~cipc rile, 51OC k. 
lislS, diel planner, window adnni l ing, 
others. Includel lillings. 200pp SI2.95 

COMPILER HOOK C.64/C·128 AU 
you need 10 know ,bout compiler.: how 
they work.; deugning and writing your own; 
genentin" ml chine code. With work.inl 
uamplc compiler. JOOpp S19.9 

Oplional Diskettes 
for books 

For your convenience, Ihe programl 
containtd in each of ourboou Ire IVlilable 
on diltene 10 Iolve yOl.l time uteringthem 
from your k.eyboard. Specify name of book. 
when ordering. $1·1.95 uch 

ADVESTURE GAMEWliITER', Ihndbool 
Step-by·step guide to designing and ....ntinll 
your own adventure ll,ames. With automattd 
adventure glme Rencntor. 200pp $14.95 

CAD BOOK ror C-64/C ·128 Int fo­
duelioD 10 computer lided design. 2D Ind 
3D, reflection, looming. macros. Samples 
usc SIMON'I Bllie. 250pp $19.95 

MORE TRICKS 8< TIPS DOUDS of 
more helpful plOgr.lmming techniquel: 110ft· 
ware protection; DCW BASIC commlndl; 
intelTUpU; ROM IOUtinCl; the KERNAL, 
hndwlre lilli, etc. 250pp $19.95 

SPECIAL FEATURE 
POWER PLAN-64 

" ~. 
"'" .... . g. 
M"I~· 

8 '1~ r it) . ~ 0"1' p tons S t .. t ... 

i 

This powerrul spreadsheet irICiudu built·in graphics so 
you can display your important data in chan format. 
Designed for both novice and advanced user. Beginners 
can rely on more lhan 90 HELP SCREENS fo r 
guidance.The 200-page handbook has easy.to·rollow 
tutorials to lead you though all of POWER PLAN·64's 
fealures. Advanced users will appreciale POWER 
PLAN's shan-cut commands. 
For complex spreadsheets, you can use POWER PLAN-
64's impressive features such as cell ro rmatting, 
controllable calculation mode, text formatting, cell 
protection, windowing, math functions, row and column 
copy and sort, and more. When you've completed your 
spreadsheel work, you can quickly display your results in 
graphical format on a variety of charts. Supports 2D and 
3D bar, line and pie charts. $49.95 

ORDERING INFORMATION 
TAS-64 

CHART YOUR OWN STOCKS .•• 
Sophil li" led Itchnicallnllyl iJ(hartinll PIIct'lIe 
for seriOl.lI illvellor. CJplure dltll from DJN/RS 
or Wimer Serviu. Of enter Ind edlt you r dita. 7 
moving aVtnlel, 3 osc:illllOl1, lr.ldinR blndl, 
last squarts, S volume indic.aton, reillive chins, 
much more. Two liu hl!'dwpy. $84.~5 

DATAMAT-64 
ORGANIZE YOUR DATA ... 

Po .... erful, (I.y·to-use dltl mlURemc:nt plctille 
uses menu selectionl. Free fonn delign: '0 
fieldllrecord; 2000 recordlldil k.. Son on mul· 
liple fieldl in .ny combination. Complete .elec­
lion and formuting for printing reponL $.39.95 

TEXTOMAT-64 
WORD PROCESSING .. ... 

Flexible wordproc:ulOI"dispfay.40 or 80 columns 
with horilOnt.1 SC:IOUing. Menu selection. mike 
TEXTOMAT euy 10 use. Quickly move from 
edilioR 10 formluinll to merging to utilities. 
suppOnl vin ... lly Iny printe r. Cln IUppOrt 
foreign l,nRU'IIU. $.39,~5 

QUICKCOPY V2.0 ~","" 
PROTECT Your DATA _. 

Blctup your valulble dat. wilh the falleSi dilk 
wpier we've seeD 10 dl le. Copin entire di't ill 
2.5 minutes on IWO Of 3.' mi nutu on one I S41. 
Very usefu l utility. S19.95 

11".-0;.'00' . ,u 
..- -'!"_ .. hoc. ,.,,-...­-- ._ .... , .. 
L .. . " ... 

Call now tor Ihe name 01 your nearest dealer 

Abacuslfil Software 
P,O. Box 721 1 Grand Rapids, Michigan 49510 

Fat postage .nd h.,.~nQ Incr .. de $ • . 00 pe' order. Fore;;n order. Include $8.00 per 
jr.m. Money orda' ... d chiCks In U.S. 001111 .. only. MUle",."S, VISA and Amlrican 
E.pres.s Icc'pied. Michig'" ,.idlnts pia" Indu&..". 5110 ....... 

For fasl service call (616) 241·5510 Telex 709.101 

For tree catatog, please relurn this coupon to 
Abacus Sotlware, P.O. 80x 7211, Grand Rapids, MI49510 

Name 

Address 

City 

Stale 

PHONE: (616) 241 ·5510 

Zip 
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Maid Whiggins says Chauncy had no opportunity to

commit the crime (VIC version).

conclude that both Snipe and Larue are truth

tellers. Since there's only one liar, if Snipe or

Larue was a liar, the other would have to be tell

ing the truth, and they would say opposite

things. But they said the same thing, so they

must both be telling the truth. Once you know

they're OK, you know everything they have said

(and everything they may say in the future) will

be correct. Now you can fill in part of the grid.

In this case, you could write NO in the

Whiggins/Weapon part of the graph.

By similar logic, if two suspects say

contradictory things, you know one of them is

lying. Bard says Snipe hated Lord Crumbly (a

motive), but Chauncy says Snipe had no motive.

Either Chauncy or Bard is not telling the truth,

and since there's only one liar, Whiggins, Larue,

and Snipe must all be truth tellers. Now you can

fill in the graph with statements made by those

three.

As you enter data into the graph, !ook for

someone who had motive, weapon, and opportu

nity. As soon as you find a suspect with all three,

you can solve the case. Another way to nail the

murderer is to find four people who have at least

one "no" across from their name. If Whiggins

had no gun, Snipe no motive, Chauncy no mo

tive, and Bard no opportunity, then that leaves a

single possibility: Larue.

After uncovering the answer to the mystery,

you'll see how many clues you were given {you

can usually finish with about ten clues). You'll

then be asked if you want to play again.

Typing In The Program

The VIC version of "Sleuth" can be typed in,

saved to tape or disk, and then run. It will work

on an unexpanded or expanded VIC.

The 64 version is nearly the same as the VIC
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1
HoTiv «w screen 1

' Chauncy:

Large:

' Chauncy:

' Hh>99ins

Bard:

Chauncy:

CruMbly M.tckNJi t ing Larue
CLarue native)

Chauncy had no Motive

Snipe blachwailed by Crim
(Snipe Motive)

Dard had a Motive

Uhiggins hated CruMblu
(Motive)

Bard had a Motive

Your notes on page one indicate that Whiggins and
Chauncy agree, so they must be telling the truth
(64 version),

version. If you own a 64, type in the Program 1

and then add the lines in Program 2. Some are

replacement lines, others are additions. The 64

version's special notebook feature is discussed in

"Notes On 64 Sleuth."

Basic Program Operation
This program should fascinate fans of logic puz

zles as well as devotees of murder mysteries. It is

written for the unexpanded VIC, although it will

also work with expansion, and offers an endless

series of computer generated brain teasers.

Immediately after dimensioning the "truth"

matrix (a table) and defining some strings, the

program enters an introductory subroutine begin

ning in line 415. This subroutine involves some

simple graphics-and sound.

Lines 40 through 75 provide a brief in

troduction to the dilemma.

In line 95, the liar and the murderer are ran

domly selected. Note that they may or may not

be the same individual.

The elements of the truth matrix are as

signed in lines 100 through 150. Each element is

randomly assigned a value of 0 or 1, indicating

whether a particular suspect did or did not have

motive (or weapon or opportunity), For example,

if the value of A(l,l) equals one, then Sir

Chauncy had a motive to commit the murder.

The main body of the program consists of

lines 155 through 315. Here witnesses are ran

domly chosen to offer random testimony based

on the truth matrix. After each clue, one has the

option of making an accusation or receiving an

other clue.

After an accusation is made, the results of

the investigation are determined and printed. Fi

nally, the option of another case is offered. All

this involves lines 330 through 405.

Maid Wlliggins says Chaullcy I,ad 110 opportunity to 
commit tile crime (VIC version). 

conclude that both Snipe and Larue are truth 
tellers. Since there's only one liar, if Snipe or 
Larue was a liar, the other would have to be tell­
ing the truth, and they would say opposite 
things. But they sa id the same thing, so they 
must both be telling the truth. Once you know 
they're OK, you know everything they have said 
(and everything they may say in the future) will 
be correct. Now you can fill in part of the grid. 
In this case, you could write NO in the 
Whiggins/Weapon part of the graph. 

By similar logic, if two suspects say 
contradictory things, you know one of them is 
lying. Bard says Snipe hated Lord Crumbly (a 
motive), but Chauncy says Snipe had no motive. 
Either Chauncy or Bard is not telling the truth, 
and since there's only one liar, Whiggins, Larue, 
and Snipe must all be truth tellers. Now you can 
fill in the graph with statements made by those 
three. 

As you enter data into the graph, look for 
someone who had motive, weapon, and opportu­
nity. As soon as you find a suspect with all three, 
you can solve the case. Another way to nail the 
murderer is to find four people who have at least 
one "no" across from their name. If Whiggins 
had no gun, Snipe no motive, Chauncy no mo­
tive, and Bard no opportunity, then that leaves a 
single pOSSibility: Larue. 

After uncovering the answer to the mystery, 
you'll see how many clues you were given (you 
can usually finish with about ten clues). You'll 
then be asked if you want to play again. 

Typing In The Program 
The VIC version of " Sleuth" can be typed in, 
saved to tape or disk, and then run. It will work 
on an unexpanded or expanded V1C. 

The 64 version is nearly the same as the VIC 
42 COMPUTEt's Gaz"",, July 1985 

notiur ... serf,n t 

lilru~: 

Ch~un(~ : 

CruAbI~ bl~ck~11in9 l~rut 
(l~rue ..ott",,) 

Chilun(~ h~d no MOtiv~ 

Snipe b l ~(k~I'led b~ CruM 
(Snip, MOth', 

Whi99ins: 8~rd hOld ~ MOtive 

Bard : 

Chauncy: B~rd h~d a MO~iv' 

Your /Jotes on page olle indicate tlrat Wlliggills alld 
Chauncy agree, so they mllst be telling tile Inllil 
(64 version). 

version. If you own a 64, type in the Program 1 
and then add the lines in Program 2. Some are 
replacement lines, others are additions. The 64 
version's special notebook feature is discussed in 
"Notes On 64 Sleuth." 

Basic Program Operation 
This program should fascinate fans of logi.c puz-. 
zles as well as devotees of murder mystenes. It IS 

written for the unexpanded VIC although it will 
also work with expansion, and offers an endless 
series of computer generated brain teasers. 

Immediately after dimensioning the "truth" 
matrix (a table) and defining some strings, the 
program enters an introductory subroutine begin­
ning in line 415. This subroutine involves some 
simple graphics-and sound. 

Lines 40 through 75 provide a brief in­
troduction to the dilemma. 

In line 95, the liar and the murderer are ran­
domly selected. Note that they mayor may not 
be the same individual. 

The elements of the truth matrix are as­
signed in lines 100 through 150. Each element is 
randomly assigned a value of 0 or 1, indicating 
whether a particular suspect did or did not have 
motive (or weapon or opportunity). For example, 
if the value of A(l,l) equals one, then Sir 
Chauncy had a motive to commit the murder. 

The main body of the program consists of 
lines 155 through 315. Here witnesses are ran­
domly chosen to offer random testimony based 
on the truth matrix. After each due, one has the 
option of making an accusation or receiving an­
other due. 

After an accusation is made, the results of 
the investigation are determined and printed. Fi­
nally, the option of another case is offered. All 
this involves lines 330 through 405. 



SUPER PRINTER PACKAGES form*
SG-10 and Cardco G + 279
Legend 880 and Cardco G - 277

Prownier 8510 and Cardco G + 359

Panasonic 1090 and Caidco 6 + 259

Panasonic 1091 andCafdcoGt 329

Super Printer packages have im extra
charges added when shipped in Continen

tal USA.

ANIMATION

STATION
For C-64 .. 59.95

PRINTER

INTERFACES
Data Snare

Cardco G -

4995

H95

1995

PRINTERS
Ciloh B510AP ,... 299 Legend 880 219

Legend 1080 239 Legend 1080 239

Ciloh 7500AP 219 Panasonic 1090 . 199

Epson Call Panasonic 1091 .269

Toshiba 135! Call Powerlype 309

Toshiba 1340 649

Buy (he Print Shop for 27.95 with
the purchase of any printer.

INDUS GT For C-64 239
Call for Latest Prices on C-64

& C-128 Hardware

PRINTER BUFFERS
.CallMicrofazer..

MPP Prinler

Slulfer....

U-Prini-16K

Printer Butler .84.94

.119.95

U-Print-32K

Printer Butler..

U-Pnnt-64K

Punier Butler...Call

MODEMS
WeslnOgeAAAD . 69 35

Tool Tele Modem . ,<9 95

Mighty Mo 69 95

1660 Modem. 49 95

Buy any modem

and get VIP Term

orVidtex for 26.95

ELECTRONIC ARTS

Arctton

Archon II

Mule

Realm/Impossibility.

Murder Zinderiioul ..

Music Construction .

Pinball Construct Ion,

,.19.95 Skyfox 24.95

.. 24.95 One on One 24.95

..19.95 Seven Cities of Gold .,24.95

., 19.95 Malt Order Monsters... 24.95

.. 19.95 Racing Destruction.... 24.95

,.19.95 Adventure Construction 29.95

.. 19.95 Financial Cookbook... 29.95

DOW JONES Star League

STARTER KIT.. 21.95 Baseball-D/T.

On-Field

COMPUSERVE Football-D...

STARTER KIT..21.95 On-Court

Tennis-D

RQ. THE PARTY On-Track

QUIZ 29.95 Racing-D....

.20.95 ULTIMA Il-D. 37.95

... 20.95
ULTIMA Ill-D. 37.95

...20.95

FLEET SYSTEM

...20.95 Il-D 42.95

'EFFECTIVE NOW THRU JULY 31, 1985

M M 0 D 0 R 0 W R

ACCESS
BeaeMiead'D T 2395
RaidO«er Uoscmv-DT ..27.95

Scrolls 01 Ahdw-DT 2395

Uactill-Can. . 23.95

Beachhead 11D 27 95

BATTERIES INCLUOED
Si««r Biftcaro 11 12995

Bl SO 109.95

Paperclip Speiipak-D 7996

Consuilartt-D 64 95
Cal-Kji-D 3485

HomePak-D ..3495

Home OrganiiBr llems-0 1695

BRODERBUND
Bin. SI'eel W"i1er-D 34 95

a C'SKU-D
Bungl-rig Q.tF D

SMWkerD
UjuSrvp-O

Pnnl Snoo-D

Oiamp LOdenjsWr-D

Phni stico Granriics-O

PrmlSlmiReW

CBS SOFTWARE
Cd. lor ilemi and nces

COMMODORE
Easy Cat-D

Easy Maii-D

Easy Scrip!'D

Easy Soen-D

L030-D

The Manager-0

Geneial Leoger-D

Accis Rec-Q .

Actis Pay-D
Mag* Desk-Carl

Soccer-Carl ...

Mag* Voice

Suspecl-0

Cuimroati-D

Simons Etas-c-Can

Inventory Man-D

Super Eipander Carl

Hulk-0

DATASOFT
Conan Barbarian-D

Bruce Lee-D. ..

Atternale Reality- D .

2095

2095

2995

34 95

2095

S3 95

1995

16 95

3495

1995

4195

19 95

4995

34 95

34 95

34 95

34 95

3995

2295

64 95

29 95

29 95

2995

34 95

29 95

29 95

2795

2795

27 95

27 95

.27 95

.23 95

.23 95

27 95

2795

27 95

2795

27.85

EPYX
Prtsiopll-D

Summer Games

Impossible Mission □

Woilo's Greatest

Fail Loaa-CnM
ScraOtilo-D

fel* K'Kli, US-0 .

FBI D

FIRST STAR
Cal! for Hems and F'ices

INSTA (CIMMAR0N)
d'-'v llftrriianflP?icpi

INFOCOM
DHdiiw-D 2995

ETcnar.iO'O 22 95

lrloei-0 29 95

Panetfan-O 24 95

Ssrce-ei-0 2995

2995

2996

Wtness-D 2995

S« Stalc-D . 2195

Zatl noMii-0 2796

MICROFUN
Ca'i fot Html and PiGti

MICROPROSE
FloyOJungle-D 2395

23 95

23 95

23.95

23 95

2395

27.95

2395

2795

NATO CwnmajiMr

SoloFhgM-DT

SpitfreAce-OT

Air Rescue-D T

F.I5 Sinke Eagle-[

Decision Deserr-D

Kennciry Appro.ich

C'usade Europe.D

MINDSCAPE
Call for li*mi and Prices

F-1ISCELLANEOUS
UM1 Ill-D

Flgm Simulator Il-D .
Cas!ie WoHsnslem.D

Wasien/pe-D

Artec-D
Mner2W9or-Can.

Snip Poker-D

AslroChasO'DT ...

Flip Flop-D T

4155

. 37.95

2095

27.95

27.95

. 27.96

.23.95

.20.95

20 9b

MISC. (cont.)
Beyond Wrfensrgin.

Sam-D

Barren-D

Tycoon'D

SarjonlH-D

M«l«i>ng The Sal-D

PogoJoe-DT

Movie Mjli?r-D

Typing Tuic III'D

Spa« Tan-D ,.,..,

Vip Ttrnimal. .

DoMle-D

liTMna JgnnD

DBS IV-□

1 [J

2395

4195

27 95

. 27.95

16 95
34 95

54 95

2095

3295

33 95

2095

2995

27 95

23 95

4195

34 95

2795

-6ST. 1982

MISC. (cont.)
Codewiler-0

Spy vs Spy-D

Death Canboean-D

Bon loc'Dasn □

Tlw Hnsi-0

y

Ultima ii-D

Bije Mai-0 T

n-I] T

FrKjger-D T

Get Rsr, Senes-D

Strro Poker-D

g

Basebai'-D

6995

23 S5

2795

2795
23.95

24 95

4195

2395

7995

2796

IS 95

23 95

34 95

23 95

2995

3795

24 95

PO Bo> 1/982. Wrriaunre Wl 53217

ORDER LINES OPEN

Mon-Friii j m -7pm CST»Sat 12pm -5 p.m. CST

To Order Call Toll Free

800-558-0003
For Technical Inlo, Order

Inquiries, or lor Wise. Orders

414-351-2007
ORDERING INFORMATION: Please specf, system
Fot last ddwerir send casnie'i eneefc. money or3er or direct bank
transfers Personal and company checks allow ? weeks to clear.

Ciiarg(slorCO0ar«S3 00 School Purchase Ortters *elcome In

CONTINENTAL USA. include 13 00 snipping per soitware older

Include 3% shipping on all Hardnaie criers, minimum S3 00

Mastercard & Visa please include card 4 and expiration dale. Wl
residents please add 5% sales lax HI, AK. FPO. APC. Canadian

orders — add 5% shipping, imnimum 55 00. All oih?r foreign

orders, please add 15°i shipping, minimum S10 00 All goods

arc ne>v and include factory warranty Due to our low nnces, all

sales are Inal All defective returns must have a return authoriza

tion numoer. Please call 414-351-2007 ;p obtain in RA# or your

relurn will NOT be jccepled (or mplacement or repair Prices and
availability are sublet IP change without notice

misc. (com.)
Qbert-Cart .

MaBi Blssier-D .

Wo'd Attack-D

SpeMneador n

Slurt Flyer-D

Sargon nl-D ..
Super Zai ion-D

EipeOitiOn Am«on-D

Halley Pro|ca-D

Transylvaima-D..

Bounty Bcfi-Cait

BueMa*2M1-D

Fieei Syslen ll-D .

Wnte No«-Can

Space Shu?Je-D
Muse Studio-D

Amei Cress Country

Ota-D. . ..

*euat-D ...

Ussier ot tt» La--nps-0

T-: ; '■:. j1 .■. :

SCARBOROUGH

2195

2' 95

34 95

4935

Call

34 95

2395

23 96

2995

23 95

3195

23 95

.'995

34 95

2095

2095

S09S

2795

2495

20 95

Wasiert,je-Q Cai

NellVwri-D

Swicw^ie'-D

Run for t'e Morwy-0

Figures and FormJas-D

Vrert) Wiiara-D

SCHOLASTIC
CaiL fc l!omi ana Pnteg

SIMON AND

SCHUSTER
Call for Items and P'\tes

SIERRA ON-LINE
Call tor Ue-Tis aid P'ices

SPINNAKER
Adver.tu-Q Crsator-Cart

AeroDiCS-D

A:f m lhe Color Caves

Delta Diawing-Cah1

Faccnaker-Cert.. ..

Fraclion Fever-Cart ...

Grandmas House D

Ktison Keys-Can ..
KircJercomp-Car! ,

27 95

199;

2795

27 95

2095

<995

19 95

23 95

19 95

19 95

19 95

19 95

16.95

19 95

19 95

Search Amaung Things-D21.!

Snooper Trocps"1-D

Snooper Troa)S"2.D .

Siory Machine-Cart

Trams-0

Kidmmei-D

2195

21 95

2195

2195

2195

SS!
50 Million Crush-D
Bailie Normandy.D T

Comoal Leader-D T... .

Computer Baseball .D

Cosmic Baiance-D ..

Fo'lress-O.. .

GS'many 1985-D ..

Kmgnt Desert-DT

P;cies5ionai Goif-D .

RFD19S5-D . . .
Ringside Seai-D

Tigffa m tfw Snow-D

Baw 85-D

Qjestran-0

Ccnvutc Ouarwua-D

CamaiFati-D.

9

Pre«Jent-E*clD

ComwwAmeusnO

w Mamet Ga-Mti-D

Gemsione Wamor-D.

Imperujrr Garacliufr-D

Pfiantsw-D

Cartel sCuUiroats-D .

SYNAPSE
Ca" tor items ana prices

TIMEWORKS
Acttujnis PdyatMhD

flccounts Rece-vaJJW-D

Sales Analysis -D

Oala Vanager 2-0

Genefal lea^r-D
Invenlory Mar^agerr^nt'O

PayroN ManagBtnenl'D

VWrd Wnier-D .

Swntaw-0

Evelyn Woad-D

TRILLIUM
Anwon-D

Dragonworld'D

Farenhoil S51-D

Renfle7"flu; w Rarra .

27 95

27.95

27 95

27 95

27 9S

27 95

23 95

1195

27 95

27 95

23 95

27 95
37 95

23 95

2795

UK

27 95

27 »5

4195

4195

2795

4195

4195

3J95

2395

27 95

27 95

27 95

39 95

39.95

39 95

34 95

39 95

3995

39 96

34.95

34 95

3495

22 95

22.95

22.95

22.95

D—DISK

T—CASSETTE

CAHT—CARTHIDGE

SUPER PRINTER PACKAGES FOR C'" 
SG·1Qand Ga!(!co G+" .......•....... 
legend 860 and cardco G t ....... 

Prowmer 8510 ard caroco G + 
Panasonic 1090 and Gardco G;. .. 
Panasorlc 1091 and Carclco G t ........... . .. . 

Printer packages have no 
"".g."added when shipped In 

23.115 
27.t5 
23,115 ". , 27.'15 ."" BATIERIES INCLUDED ". 

Sl.(ltlSuKatg U l1U5 ". 81,110 ,m. ". 
P~~~·O •• n. 

"'""'" •• 27.95 
"",., .301 ,95 FIRST STAR 
KomI P .. .o ~" CIII b ...... rei PrQS 
_~_.oI&9S INSTA (CIMMARON) 
BRODERBUND Cd b ...... rei I'1us 
Ban;. SlIM! ".,..,*·0 ." INFOCOM _C-, •• - •• -~'" •• ...... , ". _. 

•• -0 ." ~ ... , •• """., ". "" ... , •• _., •• Ka-.... 'O •• ........, •• Q'IIIT(> ~·o n .• '-"""' .. " ...... 5nopGr_0 ". 1'1'-.·0 ." "" ..... ... SN5tUfr·O 21 .95 
CBS SOFTWARE Zen I ncriloll "" CIIIb_rel_ MI CROFUN 
COMMODORE Cd b ...... rei PnoH 

"" "'" •• MICROPROSE 
Easy I0Il'-0 ". ""'- "" boy ScnIM,O ... ...... , "" ""- IUS N.\TOeo..rr-,D n. ..... ... SOIC~.oT ". Tho Mir>Iqtr·o •• ~Aa·OT . n. 
Gent! oIlfcI9I<.o •• "" Racut-O T .... 2395 
Acas, Ret·o ••• F-IS SlnI.e £ .. 0 n .• 
Acas, PIJ" O •• DtosorI Oestfl.l) 21.95 
Migo: o...-C.I ~. Ktmeoy AI»<_O n .• """' ... , n. CvsiI<!oo E~.I), ". -- •• $u5pld·0 . •• MINDSCAPE ...... , •• ClllIo< -..... """ Prot 
SImon', SI.soc:-e..-1 •• MI SCELLANEOUS 
_y M .... O •• UIom,l I ~·O , 11 ,9'5 
S<4>tr E.~ Cltl ••• RojI1I Sm.toIQr 11·0 31,~ 

M·' . 29.95 Cis!lt l'/olle<tlttro-O" •• DATASOFT Ihslertypt-O . , .. 21,95 
IMln BalWI~O . " .. .o.nec-O ... " . " " .. ,21,95 
Bn.>ce lff-O. , . 27,95 Mner 1049t"C'rI, .... 21,9'5 
A'terrw. R .. Wy.D " -, 21. 115 S~ip PQker·O, " .. .I.slro CNo ... o T .. 21195 

""' f~D T , , .. " ... 211,9) 

PRINTERS 
Citoh 8S10AP .... 299 legend 680 .. . ... 219 
Legend 1080 ..... 239 legend 1080 ..... 239 
Citoh 750M? .... 219 Panasonic 1090 . 199 
Epson. . ..... Call Panasonic 1091 . 269 

PRINTER BUFFERS 
Microfazer ....... Call 
MPP Primer 

Sluiter ...... 119.95 
U·Prinl·16K 

U·Print·32K 
Printer Bulter ... Gall 

U·Print·64K 

Toshiba 1351. ... . Call Powertype . ...... 309 1-::::::::;;='-"'7'-1 

Toshiba 134{) . .... 649 ''!~T~, ... '''' ..• 
the Print Shop for 27.95 with :~ 

of any printer, 

". 6995 2U5 . ,21.115 
• ' ,!/S Soy ... Slly-O . .... 23.115 M.t1l1 S_·[) •• .21115 
21.115 De'" Caribbo~D . . 27.95 _4ttAd<.[) •• ,27115 ". ..... - 2795 Spetd Re_ 11 , ... 2I.IlS 

.27.115 Tho HeosI·[) ". SI.>rt FIrer-[) '" 21.115 
IUS G,....c., 2-.95 -'-" •• " . •• _.0 ~I~ '-""""' " .. n." •• Blue II.aJ.oT . 23 ,~ E~"""'Gt>-D ". IUS 

•• ""'. •• Hmj' ~-O . •• " . ". """"" .... .. ,21,95 T'a"')1'I ..... 'O . n. .27115 

•• KDI.:'-PMler.o . . 19.95 !3ouI'fy 8»-Car1 . •• " . •• -"' ........ ,23.95 BlIoIl.aJ200I·O ". ". •• "'''',..... .. 3-1.95 FIN! S"*,, 11-0 ... " . ,,~ Srol'olo.ef.o ... 23.95 w.:.Now~ •• n • 
n .• "'"'- --, •• " . " ,;,~ ...... •• --, •• " . ~MlI*'O •• I.b'II ~ .. ,O 31.95 ... "'" """' 27.95 

...."...._·0 II.iS ~ " . ..., •• n • 
EST. 1982 ""' .. n" 41.iS 

-f.ompu.t(fthiLit,fF. 
........, ". ". "-d"U.~.o . " " . TroI!s T~O " . ". SCARBOROUGH IUS -"" 27.95 ." PO 50, 1I882.""'ltIraukte. Wl53211 ~......, 19,95 n. 

ORDER liNES OPEN _. 
27.95 ". Mon·Fn ll 1m .7 ~m CST _ SIt 12Dm ·5p.m. CST Run lor Iht Monry-O ". ". 

To Order Call Toll Free ...,R ........ ." 2195 

800-558-0003 
~W"if\I.o .,. 
SCHOLASTIC 
Cilb ...... IRI PrQS 

For Teehnlcallnlo , Order SIMON AND ~. 

SCHUSTER •• Inquiries , or lor Wise. Orders •• Cillo< ltms..-.d Pf«s •• 414-351-2007 SIERRA ON·LlNE ~ .. 
Cillo< ~ems IRI F'ras ~. 

SPINNAKER •• 
ORDERING INFORMATION: PIUst 51)t(lt, system ~""C,u:or~ ". •• •• Fo, 1151 dewe,y strICI caSIw,r"s ClleCk. mont)' o,de, 0, di ' KI t>ln k ..... ota·O ". ." I"nsle'l . Pt'loOfIIIIM comp,an) ,1>0<:" 1110'" 2 _'" 10 dll!, " , .. IN CdD< ",,", ". CIII'~ !S fo, coo Ir~ IJ 00 St/IooI P~'tlllst o,mrs -..tlromt In Dolt. Drl...,,-,g-tatl . "" CON I N[NT~L USA. ino;l~(Ie SJ 00 snl~~i"g PI ' SMlI'3 rt O,~t' , F~er-Carl ". . 22,115 
I nel ~~! 3% sIIi~plng on III Ha,awlrt O ,~!" , rrnnlmlKl' IJ .OO FractlOe F ...... -e .. l .. ". ,22.95 
MU1!lca ,a & ~'!.O prol st Inel uae cara" 1M e.rcP"' lion a,II, WI Grarw:rI'lU Hr:I\J$oI· O" . le ,95 , 22,95 
,Uid!nlS pro'S! Ida S% !.OIl'S Ill . HI. AX. FPO , m . C<inad<an iWs on ~eys-Ca!1 ". ". o,aers - laa 5% sni~p'n g , minimum 5S.00. Al l Om!r loreign ~. , ... 19.95 .. 2295 
o,de's. please Idd 15% snipping, minimum $IQoo. All gorxls SUrd\Am:Ill'''l T~·02 \.95 
Irt new I~a in tludt bdo,y '111"11'11)', Oue 10 our low prices , In Snooper rr""",nD ,2195 D-DlSK 
!.OIl'S 1<1 1i ,,1 All dllt<:~vl !llu,ns mu.1 rliYe I return ,u'PIG",. · Snooper T,,,,,,, ... ,o . • 195 
lion numDt I P1IiSf can 1 1~·351 ·2007 to ootain an RA. 0' )'Cu , S'Qry M~Ca'1 " 2195 

T-CASSeTIe 
!lturn wiO NO! be .«epllO 10' reola4'mtnl o. '1IUi' P,;ceSlnd 1, • .-.s·0. . 2195 CART-CARTRIOGE 
mU. bil,1)' III lubietl 10 tIllnge wrlnout nOI~. Koawm .. ·O . 2U5 

ilh " ·"'11'''·''' ' \·or· "l·'~t~i·(> "· ·" =. 0 '" V",S' --:' l ~ ~, ~ •. I ... · u' J !}\;. L. :. , ...... .':lIU " :0_ "'~ , ~ 



Notes Kevin Mykytyn, Editorial Programmer

Since the VIC version of Sleuth is written in

straightforward BASIC, very few changes

(about 6 lines) were needed to make it

compatible with the 64. First type in the VIC

version (Program 1). Then, with the program

still in memory, enter Program 2. Some lines

of the VIC version will be replaced.

The game plays the same as the VIC ver

sion with one additional feature. The 64 ver

sion provides a four-page notepad to keep

track of the clues.

When the choice to grill suspects or make

an accusation appears, you can look at your

notebook by pressing one of the function keys.

The fl key is the first page, f3 is the second, f5

is page 3, and (7 page 4. You may find it

convenient to split up motive, wea'pon, and

opportunity between three pages and use the

fourth for your conclusions. After selecting a

page, type in the message you want. "Larue

says Dard just bought a gun," for example.

You can also flip between the pages of the

notebook by pressing the other function keys.

To get back to the game, press the back arrow

(the upper-left ch

Page Flipp:

The electronic notebook is created using page

flipping, which means relocating the screen

display to a different section of memory. This

technique is often used for animation on the

Apple and Atari. While one screen is dis

played, the computer draws the next picture

on an alternate (invisible) screen, Then, a few

POKEs cause the screen to change to the next

frame. You don't need to know how it works

to play Sleuth, but if you'd like to use page

flipping in your own programs, here's a brief

explanation.

Location 53272 controls several things,

including the video matrix base address (where

the screen starts, in plain English). The upper

four bits of this location point to the start of

the screen. Normally the bit pattern is 0001,

meaning that the screen starts at 1*1024. If we

want to change the location of the screen, we

must be careful not to disturb the remainder of

this byte. This can be done using the following

statement:

POKE 53272,PEEK(53272)AND15 OR S*16

The variable 5 holds the number of the

IK block where the screen starts. It must be a

number from 0 to 15 because the video chip

can access information such as screen memo

sprite definitions, and character definitions

from only one of four 16K blocks, So to

change the start of screen memory to 12288

(12*1024), type POKE 53272,PEEK(53272)

AND15 OR 12*16.

But POKEing to 53272 is not enough.

There are a couple of problems to overcome.

Even though the computer is now displaying

screen memory from a new location, the

BASIC editor is still printing to the old screen.

Location 648 tells the operating system

where to find the screen if it needs to print

something. It contains the start of screen mem

ory divided by 256. Since the screen normally

starts at 1024 this location is normally 4

(4*256 is 1024). To change the start of screen

memory to 12288 enter POKE 648,48.

Even after telling the computer where to '

start its screen display memory and telling the

editor where to print, there is still a problem.

Locations 217 to 242 hold a screen line link ta

ble necessary for proper formatting of any

thing printed to the screen. If you type more

than 40 characters on a line, the computer uses

the line links to find out where to start the

next line. After flipping pages, this table will

still be set to work with the old screen. The

line link table must be rebuilt to work with the

new screen. BASIC has a routine that will do

all this for us; the clear screen routine. Once

the screen is cleared, all the line links are set

for the new screen. But in Sleuth, it's nec

essary that the screen not clear when the

pages are flipped. The machine language rou

tine at the start of the program does the

relinking without clearing the screen and sets

the color RAM to blue.

It's possible to flip screen memory pages,

but there is only one location for color mem

ory (starting at 55296). This makes it necessary

to set the color memory when a page is

flipped. Otherwise, the characters could be

the new screen, but might be the same color as

the screen and would not be visible. A second

method is to save the color RAM in another

portion of memory and move it back when the

page is displayed.

Finally, the new screens that you create

should be protected from BASIC by POKEing

location 56 and doing a CLR. Also, when

you're typing on an alternate screen and press

RUN/STOP-RESTORE, location 53272 is reset
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Since the VIC version of Sleuth is w;ritten in 
straightforward BASrC, very few changes 
(about 6 lines) were needed to make-it 
compaUble with the 64. First type in the. Y1C 
version (Program 1). Then, with the program 
still in memory, enter Program 2. Sot;ne lli1es: 
of the VIC version will be replaced. 

The game plays the same as the V)C vet, 
sion wJth one additional feature. The ~ 'Ver..:I 
sion provides a four-page notepad to keep 
track of the dues. 

When the choke to grill suspects c>t<make 
an aceusation appears, you J:an look' at:'yOuf , 
notebook by,Pressing one of the fUnetion keys, 
The fl ~ey is the first page, f3 is the s~cond, £5 
is page 3J and f7 page 4. You may fi~d .0 
convenient to split up motige, 'o/ea'ppn~ and 
opportunity between three pages anq ruse the , 
fourth for your conclusions. After sefeeting:a 
page, type in the message you 'Want. "La'rli'e 
says Bard just bought a gun." fo)" example. 
You can also flip between the pages of the 
notebook by pressing the other function keys. 
To get back to the game, press the back arrow 
(Ihe upp«-ieft c,haracter on the 'keyboard), 

Page FlIpping 
The electronic notebook is c.treated using page 
flipping, which r;neans relocating the scree,n 
display to a different section of memory. This 
technique is often used for animation on the' 
Al?ple and Atari. While one screen is rus· 
played, the computer draws the ne>'.t-pictute 
on an alternate (invisible) sa-een. lhen, a few 
POKEs cause the screen to ehange to th'e next'. 
.frame. You don't need to know how it wetiks 
to piay Sleuth, but if y,ou'd like fa use page 
.flipping in ¥our own programs, here's a brief. 
explanation. 

Location 53272 controls several things, 
including the video matrix base address (Where 
the screen starts, in plain English). The upper 
four bits of this location point to the start: oj 
the screen. Normally the bit pattern is 0001, 
meaning that the screen starts at 1*1024. H w.e 
want to change the location of the screen, we 
must be careful not to disturb the remainder of 
this byte. This can be done usinS the following 
statement: 

POKE 53272,PEEK(S3272>ANDtS OR 5-16 

The variable 5 holds the number of the 
lK block where the screen starts. It mUSt be a 
number from 0 to 15 because the video chip 
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can access iruo.rmafion such as screen memoiY.I 
sprite definitions, and charaotet definition. 
Itom only one of ,four 16K bloc1cs, So to 
change the .tart of saeen memmy 10 122.88 
(12"1024), !Y,pe :POKE 5327~l'BBKl53272) 
ANDlS OR .12':16, 

Blit POi<Eing to 53272 Is nof enough_ 
There are a coupie of problems 10 oven:ome, 
Bven though the computer is now'displaying 
scteen memol'}' from a new locp.tiort, fhe 
SASltZ edlto, is sllli printing to the o(d$creen: 

Lc;cation ,6~a IelIi the op~rating sy~!em 
where to&d th¢ screen ifi~needlj j9,1'rint 
somethiqg. lt c,<5nt~_ the statfd'tSj:reen mom"" 
00/ divided by 156_ SJ,n~e the soreel) 1)0nnalLy 
statts al i.02~ thl. location is normally 4-
(4"25.6 is 1024)_ To cbange the stalt of s~n 
mem0o/ 10 12,288 enier 110KE 648,48, 

Even afierd eIDng'the computer where to 
IItm its screen di'splay memo!')' al)d !elling the 
eci!tor where to print, the.re is still a problem. 
1.ocafions,217 to 2421jold'8 saeenJlne link ta­
ble n_.ary for proper formatting of any­
thing printed to the screen. 1f you type m9fe 
than 40 characterS on a line, ate computer uses 
the line links to find out where to start the 
nexlline. After flipping pages, this table w.UI 
s6l1 be set to wad< With the old screen. The 
line link table must be rebuUt to work with Ihe 
new screep, BASIC has a routine that will do 
all this for us; the de .. Screen routine. Onl".'l 
the s<reen is eJeared, .,u. the line linkS are 50< ' 

for. the new sc:reen. BUt in Sleufll, it's nee-
0S8;!ry that the screen nol clear wben the 
1'a8l's are flWpec!, The mac!>ine language '9u­
til)e a~ iIIe statt oj the p(ogram does Ihe 
relinliing wiUuiul olealing the saeen and sets 
the colo, RAM t6'J;>Iu,e . 

It's possible to flip screen memory pages, 
bUHhere is ani!' one location for rolor -mem­
ory <_tarting at 55296j. This makes it n ..... ary 
to set the rolor memory 'When a page is 
flipped. Otherwise, the characters could be on 
tile new screen, but might be the same color as 
the sa:een and would not be visUSle. A second 
method is to save the color RAM:in another 
portion of memory and move {tback when the 
page is displayed_ 

Finally, the new saeenS that you create 
should be projected from BASIC by POKEing 
10caUon 56 and doing a CLR. A1.0, when 
you're typing on an alternate screen and press 
RUN/STOP-RESTORE, 10caHon 532r2 jg reset' 
buf locafion 648 Is not. Display memory js 



now at 1024, but your typing is still being

printed on the other screen. This can be fixed

by typing POKE 648,4 and pressing RETURN

(even though you can't see what's being

typed).

If you don't want to write your own page

flipping routine, you can use the one in the 64

version of Sleuth. Include lines l-9,36,320,and

485-540 in your program (you can renumber

them, of course). Line 1 protects the new

screens from BASIC and reads the machine

language routine, from lines 2 to 9, into mem

ory. This should be done at the start of the

program.

Line 36 calls line 540, which clears all the

alternate screens. Then the position array is set

to 0. This array, labeled C, keeps track of

which row the cursor is on when a page is

flipped and returns the cursor to that row

when the page is restored. This routine should

also go at the beginning of the program. Line

320 checks for the press of the function keys.

It should be included as part of your key input

routine. Lines 485-535 are the main page flip

ping routine and can be placed anywhere in

the program.

Some Ideas For Modifications
Sieuth fits an unexpanded VIC, but occupies al

most all the memory. The program will work

with memory expansion, though. If you don't

have an expander and find yourself running out

of memory, you can eliminate the introductory

graphics by modifying lines 415 and on.

If you have additional memory and the in

clination to tinker with the program, you could

make some additions and modifications. Dif

ferent scenarios would not affect the difficulty of

the puzzle, but some modifications could. A sim

ple way to increase the difficulty would be to

add more suspects, but this would lessen the im

pact of the liar. A countermeasure, which would

drastically increase the challenge of the puzzle,

would be to add more liars. If two suspects said

the same thing, you wouldn't know if they're

both truth tellers or both liars.

If you'd rather not type this program listing

(VIC version only), send $3 and a stamped, self-

addressed mailer with a blank tape to:

Paul Farquhar

Rt, 1, Box 414

Ponder, TX 76259

(See listings on page 97.) &

GET MORE FROM YOUR

COMMODORE 64

Get Iht most out of your Commodore 64 with our

tutorial series. Each practical operation you can per

form is explained in simplt- terms right on the screen.

Introductory series gives j«u an overall introduction

to the Commodore 64, its keyboard, and Basic pro-

gramming language. Advanced series guides you through

advanced programming, sprite graphics, music and
sound effects.

I AM THE C-6-1 provides you with a friendly and

patient private tutor t» help you learn all the power

jTHir Commodore 64 has to offer.

Complete 6-volumc series on doubie-sided disk.

I fltt THE C-W

Our ' I bestsellerJar oi*t

in months.

i. .,i(h i! 11,..k -■■■■■

CREATIVE SOFTWARE

CompuServe Helps You
Get The Most From Any Computer.

Now CompuServe brings you:

i Popular CB simulator ■ Round-the-clock shopping

■ Interactive game* and trivia

■ Electronic airline ticket

reservations

■ Over 800 other practical and

■ Easy new EasyPlex™

ELECTRONIC MAIL
■ Regularly updated investment

statistics

■ New executive newswire fascinating options
clipping service

To access CompuServe, you need a CompuServe Information Ser
vices Subscription Kit, a computer, a modem .mil. possibly, easy-lo-use

communications software.

I Yes! Send me my CompuSerw Subscription Kill
With it ill recehe a S25.O0 usage credit, a complete Useft Guide: my iwn etduovt UKT IP

I number and preliminary passwunl; ar>d an introductory ™bKTipt ion to wjur nvuithly new*- i

I magM ■• ■ 'M M I 'I'M I
Offer ciptrr* 7/31/aS.

| Herri my order lor CompuSerw Information Service! Subscription KJt |

, D payment enclosed D MasterCard Q VISA ^ $3y-95 fa) ,
1 MaalerCardA1SA# irwwwT.'ii:
I lnlerbank# DqiDate Shipping J2.50 .

TTITAI,
. Signatu re as il appears

iinrrpilil unl j

Srnd Kit t«

Nam

paythk \a CompuServc in^rmaTion Sprvk^s, tnc
AlW XI *tcks fur dl

-fln-

MAIL TO: CompuServe InLormauon Services. iJni.ConsioneiServkeOrdetlnft
Department, EO. Rk L-477, QJumrni?, OH 43260

TO ORDER COMPUSEIWE DIRECT, or lo receiw inore informatiim. wll B(IO-K48-HL9»

(inOtiio,6l4-15;-OBD2).

CompuServe*

now at 1024, but your typing is still being 
printed on the other screen. This can be fixed 
by typing POKE 648,4 and pressing RETURN 
(even though you can't see what's being 
typed). 

If you don't want to write your own page 
flipping routine, you can use the one in the 64 
version of Sleuth. Include lines 1-9,36,320,and 
485-540 In your program (you can renumber 
them, of course). line 1 protects the new 
screens from BASIC and reads the machine 
language routine, from lines 2 to 9, into mem­
ory. This should be done at the start of the 

Some Ideas For Modifications 
Sleuth fi ts an unexpanded VIC, but occupies al­
most all the memory. The program will work 
with memory expansion, though. If you don't 
have an expander and find yourself running out 
of memory, you can eliminate the introductory 
graphics by modifying lines 415 and on. 

If you have additional memory and the io­
clination to tinker with the program, you could 
make some additions and modifications. Dif­
ferent scenarios would not affect the difficulty of 
the puzzle, but some modifications could. A sim­
ple way to increase the difficulty would be to 
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program. 
Line 36 calls line 540, which clears all the 

alternate screens. Then the position array is set 
to O. This array, labeled C, keeps track of 
which row the cursor is on when a page is 
flipped and returns the cursor to that row 
when the page is restored. This routine should 
also go at the beginning of the program. Line 
320 checks for the press of the function keys. 
It should be included as part of your key input 
routine. Lines 485-535 are the main page flip­
ping routine and can be placed anywhere in 
the program. 

add more suspects, but this would lessen the im­
pact of the liar. A countermeasure, which would 
drastically increase the challenge of the puzzle, 
would be to add more liars. If two suspects sa id 
the same thing, you wouldn't know if they're 
both truth tellers or both liars. 

H you'd rather not type this program listing 
(VIC version only), send $3 and a stamped, self­
addressed mailer with a blank tape to: 

Pa ul Farqul/Q r 
Rt. 1, Box 414 
Ponder, TX 76259 
(See listings on page 97.) 
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Space Gallery
Jeff A. Lapkoff

Swirling frisboids, pellets, and heat seek

ers are headed your way. Can you fend

them off with your cannon? A colorful

arcade-style game written entirely in ma

chine language for the Commodore 64. Joy

stick required.

The year is 2023, and you're a solo space gunner

on an earth-orbiting colony. You must try to de

fend against hostile forces, and as the colony's

sharpshooter, you must remain stationed at the

video control center. For days, the radar has

shown an approaching force, and based on the

direction and speed at which they're coming, you

know what to expect: the dreaded frisboids, curi

ous but deadly creatures. They come in waves of

four, but you have only one cannon. And they

shower you with lethal pellets, which can de

stroy your cannon.

The object of "Space Gallery" is to shoot as

many frisboids as you can while dodging the

falling pellets. To fire at a frisboid, press the fire

button on your joystick (plugged into port 2). For

each one you hit, you earn five points, Your can

non has unlimited ammo; however, the fewer

shots you take, the higher your shot bonus at the

end of each level of play.

To dodge the pellets, move your cannon left

or right with the joystick. If your cannon is hit

by a pellet, it will explode. The game ends when

you've used up five cannons,

A Bonus And An Option
Shooting down five waves of frisboids advances

you to a higher level and, if you didn't use too

many shots, rewards you with a shot bonus.

Once you get to level five, you receive an extra

cannon.

Space Gallery also features a heat seeker op

tion, but beware—it makes the game much more

difficult. The heat seeker is a normal-looking

frisboid that drops blue pellets, which home in
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on your cannon. At the beginning of the game,

you can activate the heat seeker by toggling on

the gray square at the bottom of the screen.

Typing It In
You must use MLX, the machine language entry

program which appears regularly in the GAZETTE,

to enter Space Gallery. If you don't have a copy,

type it in and save a copy to tape or disk. Before

running MLX, you must enter this line in im

mediate mode (without a line number):

POKE642,20:SYS58260

This relocates the start of BASIC from 2049

to 5121, so the program will not interfere with

MLX. Next, load MLX and run it, Answer the ini

tial prompts:

Starting Address: 2049

Ending Address: 4724

When you've finished, save to tape or disk.

Before running it, turn your computer off and on,

and then reload Space Gallery. The enabling SYS

is built into the program; type RUN to begin

playing.

(See listing on page 98.)

The frisboids travel in groups of four, showering you with

deadly pellets in "Space Gallery." (ffl

Space Gallery 
Jeff A. Lapkoff 

Swirling frisboids, pellets, and heat seek­
ers are fieaded your way. Can you fend 
them off with your cannon? A colorful 
arcade-style game written entirely in ma­
chine lanl\uage for the Commodore 64. Joy­
stick required. 

The year is 2023, and you're a solo space gunner 
on an earth-orbiting colony. You must try to de­
fend against hostile forces, and as the colony 's 
sharpshooter, you must remain stationed at the 
video control center. For days, the radar has 
shown an approaching force, and based on the 
direction and speed at which they're coming, you 
know what to expect: the dreaded frisboids, curi­
ous hut deadly creatures. They come in waves of 
four, but you have only one cannon. And they 
shower you with lethal pellets, which can de­
stroy your cannon. 

The object of "Space Gallery" is to shoot as 
many frisboids as you can while dodging the 
fall ing pellets. To fire at a frisboid, press the fire 
button on your joystick (plugged into port 2). For 
each one you hit, you earn five pOints. Your can­
non has unlimited ammo; however, the fewer 
shots you take, the higher your shot bonus at the 
end of each level of play. 

To dodge the pellets, move your cannon left 
or right with the joystick. If your cannon is hit 
by a pellet, it will explode. The game ends when 
you've used up five cannons. 

A Bonus And An Opllon 
Shooting down five waves of frisboids advances 
you to a higher level and, if you didn't use too 
many shots, rewards you with a shot bonus. 
Once you get to level five, you receive an extra 
cannon. 

Space Gallery also features a heat seeker op­
tion, but beware- it makes the game much more 
difficult. The heat seeker is a normal-looking 
frisboid that drops blue pellets, which home in 
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on your cannon. At the beginning of the game, 
you can activate the heat seeker by toggling on 
the gray square at the bottom of the screen. 

Typing It In 
You must use MLX, the machine language entry 
program which appears regularly in the GAZETTE, 
to enter Space Gallery. If you don 't have a copy, 
type it in and save a copy to tape or disk. Before 
running MLX, you must enter this line in im­
mediate mode (without a line number): 

POKE64:z.20:SYS58260 

This relocates the start of BASIC from 2049 
to 5121 , so the program will not interfere with 
MLX. Next, load MLX and run it. Answer the ini­
tial prompts: 

Slarting Address: 2049 
Ending Address: 4724 

When you've finished, save to tape or disk. 
Before running it, tum your computer off and on, 
and then reload Space Gallery. The enabling SYS 
is built into the program; type RUN to begin 
playing. 

(See listing 0" page 98.) 

Tile frisboids travel ill groups of four, sllOwerirlg you wit" 
deadly pellets irJ "Space Gal/ery." • 



All About the Commodore 64 from

COMPUTE! BOOKS
Special Offer 15% off
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All About the Commodore 64: Volume One

Craig Chamberlain

All About the Commodore 64 is written for programmers

who want to develop the fut! potential of their comput

ers. Each chapter introduces a BASIC programming con

cept and teaches how to use variables, built-in functions,

logical operators, string variables, subroutines, loops,

arrays, and much more, A must for beginning to inter

mediate programmers.

$12.95
289 pages

ISBN 0-942386-40-X

All About the Commodore 64: Volume Two

Craig Chamberlain

Here's something for people who know the BASIC lan

guage, but find it too slow or limiting for some applica

tions. The book offers a variety of powerful machine

fanguage utility programs that make sound and graphics

far more accessible. It Is divided into four sections: Ad

vanced BASIC. Bitmapped Graphics, Sound (including a

very sophisticated sound editor and player), and a sprite

control system.

$16.95
ISBN 0-942386-45-0

Commodore

, 64
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Buy both books and get 15% off! Offer expires Aug. 10,1985

Send in this coupon with your payment to COMPUTEi Books, P.O. Box 5058, Greensboro, NC

27403, or call tofl-free, 1-800-334-0868 to charge your order.

Please place my order for these COMPUTE! titles, Ail orders must be prepaid.

D Payment enclosed (check or money order).

$ D Charge my □ Visa □ MasterCard
. All About the Commodore 64:

Volume One Si2.95

All About the Commodore 64;

Volume Two S16.95

Both volumes: Special price

$25.41

N.C. Residents add 4.5% sales

tax

Please add $2.00 shipping

and handling per copy

ordered.

Total payment enclosed

Acct. No.

Signature

Name

Address—

City

a American Express

Exp. Date L

Pioaso alfcw 4-6 weeks for delivery.

.State .Zip
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All About the Commodore 64 from 
COMPUTE! BOOKS 

Special Oner 15% on 
All About the Commodore 64: Volume One 
Craig Chamberlain 
All About the Commodore 64 Is written for programmers 
who wont to develop the full potential of their comput­
ers. Each chapter Introduces a BASIC programming con­
cept and teaches how to use variables, built-In funct ions, 
logical operators. string variables, subroutines, loops, 
a rrays, and much more. A must for begInnIng to Inter­
mediate programmers. 
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tions. The book offers a var1ety of powerful machIne 
language utility programs that make sound and graphics 

for more accessible, It Is divided Into four sections: Ad~ 
vanced BASIC, Bltmapped Graphics, Sound (Including a 

very sophisticated sound editor and player), and a sprite 
control system. 
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Weather Tamers

Many people watch the weather

forecast on television each eve

ning. Weather Tamers, although

a game, can help you learn ex

actly what all those highs and

lows mean. It also prognosti

cates: You can press a key and

see what the weather map today

will turn into the next day and

the next. You can choose a date

and see a typical weather map,

then see a simulation of the

weather patterns. The infor

mation is from actual weather

sources.

The idea of Weather Tamers,

though, is that you must control

the weather. You have clients

that require certain weather con

ditions, such as "The rocket

launchers demand clouds at

Cape Canaveral." After check

ing the current conditions (using

satellite reports) you can actu

ally move the highs and lows or

change the temperature, humid

ity, and pressure to get the de

sired weather. You have to

remember, however, that the

weather also depends on the

prevailing winds.

Part of the game is making

predictions. After all the

changes have been made, the

current weather map is shown.

You then make a weather pre

diction for the next day. Your

score depends on your predic

tion and the result. For example,

if you had predicted a 25 per

cent chance for snow and the

weather was snowy, your score
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would be 25 percent of the

"credits."

This game is designed for

ages ten and up and can be

played by one to four people (or

in teams for larger groups or

families). There are three game

levels, Introductory, Standard,

and Advanced. In the latter two

categories, you have to pay

credits to make changes, but in

the Introductory level you can

change anything without pen

alty. The Advanced level adds

more difficult weather condi

tions like fog, sleet, and thun

derstorms, and even tornadoes

and hurricanes.

You choose the length of

the game—8, 16, or 30 days.

Each round is two days—you

tame the weather, predict, then

see the next day's results. Cli

ents hire the weather tamers

and pay the credits for good re

sults. You may choose one, two,

or three clients per round. Fi

nally, you may choose a starting

month or date.

In all options you use a joy

stick, and the instructions on the

screen are easy to follow. High-

resolution graphics produce the

weather map—the United States

is outlined with colors indicating

temperatures and various sym

bols for highs, lows, clouds,

rain, and snow. You may even

see a tornado. Although this

educational program is designed

to teach about weather, it's also

a good geography review.

The Weather Tamers manual

is clear and helpful. There are

several screen photographs of

weather maps with explanations

of various symbols. The game is

explained very well, step by

step. The manual shows the

game screens and describes ex

actly what you need to do to re

spond. Every section of the

game and every procedure is

described.

The manual also includes

two pages of "Weather Tamers

Principles," which describe the

nature of weather and how

weather patterns work. There is

also a glossary of weather

terms.

Developed by the Chil

dren's Television Workshop for

CBS Software, Weather Tamers

has sound educational value

and would be useful in a class

room setting. You can see pat

terns throughout the United

States at any time of the year—

and see a daily change because

of those conditions. Or you can

set up conditions and see what

the resulting weather is.

C. Regena

CBS Software

One Fawcett Place

Greenwich, CT 06836

$19.95 (disk)

Weather Tamezs 
Many people watch the weather 
forecast on television each eve­
ning. Weatller Tamers, although 
a game, can help you learn ex­
actly what all those highs and 
lows mean. It also prognosti­
cates: You can press a key and 
see what the weather map today 
will tum into the next day and 
the next. You can choose a date 
and see a typical weather map, 
then see a simulation of the 
weather patterns. The infor­
mation is from actual weather 
sources. 

The idea of Weath er Tamers, 
though, is that you must control 
the weather. You have clients 
that require certain weather con­
ditions, such as "The rocket 
launchers demand clouds at 
Cape Canaveral." After check­
ing the current conditions (using 
satellite reports) you can actu­
ally move the highs and lows or 
change the temperature, humid­
ity, and pressure to get the de­
sired weather. You have to 
remember, however, that the 
weather also depends on the 
prevailing winds. 

Part of the game is making 
predictions. After all the 
changes have been made, the 
current weather map is shown. 
You then make a weather pre­
diction for the next day. Your 
score depends on your predic­
tion and the result. For example, 
if you had predicted a 25 per­
cent chance for snow and the 
weather was snowy, your score 
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would be 25 percent of the 
"credits. " 

This game is designed for 
ages ten and up and can be 
played by one to four people (or 
in teams for larger groups or 
families). There are three game 
levels, Introductory, Standard, 
and Advanced. In the latter two 
categories, you have to pay 
credits to make changes, but in 
the Introductory level you can 
change anything without pen­
alty. The Advanced level adds 
more difficult weather condi­
tions like fog, sleet, and thun­
derstorms, and even tornadoes 
and hurricanes. 

You choose the length of 
the game- B, 16, or 30 days. 
Each round is two days- you 
tame the weather, predict, then 
see the next day's results. Cli­
ents hire the weather tamers 
and pay· the credits for good re­
sults. You may choose one, two, 
or three clients per round. Fi­
nally, you may choose a starting 
month or date. 

In all options you use a joy­
stick, and the instructions on the 
screen are easy to follow. High­
resolution graphics produce the 
weather map-the United States 
is outlined with colors indicating 
temperatures and various sym­
bols for highs, lows, clouds, 
rain , and snow. You may even 
see a tornado. Although this 
educational program is designed 
to teach about weather, it's also 
a good geography review. 

The Weatller Tamers manual 
is clear and helpful. There are 

several screen photographs of 
weather maps with explanations 
of various symbols. The game is 
explained very well, step by 
step. The manual shows the 
game screens and describes ex­
actly what you need to do to re­
spond. Every section of the 
game and every procedure is 
described. 

The manual also includes 
two pages of "Weather Tamers 
Principles," which describe the 
nature of weather and how 
weather patterns work. There is 
also a glossary of weather 
terms. 

Developed by the Chil­
dren's Television Workshop for 
CBS Software, Weather Tamers 
has sound educational value 
and would be useful in a class­
room setting. You can see pat­
terns throughout the United 
States at any time of the year­
and see a daily change because 
of those conditions. Or you can 
set up conditions and see what 
the resulting weather is. 

CBS Software 
Olle Fawcett Place 
Greellwicil, CT 06836 
$19.95 (d isk) 

C. Regella 



The MPS-802 And

MPS-803 Printers

These two "new" printers from

Commodore are not so new

after all. The MPS-802 is essen

tially a revised 1526; it looks al

most exactly like its predecessor.

The MPS-803, a small printer in

a charcoal gray case (the same

color and styling as the Plus/4

and 16), does not resemble the

MPS-801 or 1525, but it oper

ates almost identically, The ad

vantage of this compatibility is

plain: Software written for the

1525 and MPS-801 will run on

the 803, and software for the

1526 will work on the 802.

While listing a program or print

ing text from a word processor

should work on any of these

Commodore printers, hi-res

graphics programs for the odd-

numbered printers (1525, 801,

and 803) are generally not com

patible with the even-numbered

printers (1526 and 802) and vice

versa.

The MPS-802 characters

seem to be the same as the

1526, but the 802 uses squarer

dots, which makes the letters

look more filled in, more solid.

Commodore also reprinted the

1526 user's manual, replacing

2526 with MPS-802 where nec

essary, but keeping the typo

graphical errors from the

original.

You can print up to 80 col

umns horizontally. Paper is

either friction-fed, for individual

sheets of bond or letterhead, or

BELIEVE IT OR NOTI

• 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

existed for the C64, you had to use

different commands for each. Even

worse, they couldn't share data. Now

there is one Integrated p/ogram with

the power of Lotus 1 -2-3; VIZASTAR.

It has a spreadsheet, a database and

graphics. It took Kelvin Lacy, who

wrote the acclaimed "Omniwrlter" for

Hesware, 15 months to develop

Vizastar. It is totally menu-driven and

written 100% in 6502 machine code.

You can go instantly Irom

spreadsheet to 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. Bel you

think, with integration must come

compromises. Nope. Read on and

decide for yourself.

inn |t»i lit, if tr,fK

Ii'mi, (Hi, fr*i*tr, -,--. Jtim

Actuil SeiKn Dump IVMrO br VIZASTAR

The VIZASTAR Spreadsheet

It is a (ull-leatured spreadsheet, as

powerful as Multiplon. But much

faster — faster than many on the

IBM-PC! Remarkably, 10K of memory

is available for spreadsheet use.

Below VIZASTAR is compared

against the other leading

spreadsheets.

No. of Rows

No. <>'

Vary Imtm. Column;

Dam

flu ol Windows

Pin II in Function;

Link Spread sheets

Son

Pmgum Modi

Horny-Oick

•till Pnct

CJLC

RESULT

2S4

ta

NO

NO

NO

NO

MULT I

PLAN

255

YES

NO

39

YES

YES

NO

VIZA

sun

tcoo

YES

YES

33

NO

YES

YES

YES

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, 3-0 multibar

graph.

"I have been using Viia»tar daily, t find it

is the most powerful spreadsheet on the

market for the C64 and the only

spreadsheet that I wilt personally

recommend for 9erlous use."

Richard Tsukl|l. President,

U.S. Commodore Users Group

"The power and design ol Vliastar is

spectacular. One of the "Best 5" software

for the C64 of the 1000s I've seen.'1

Mike Hayes. Commodore Dealer

[Vizastar is] a phenomenal piece of

programming which could turn the home

computer market on its head."

California Magazine 2/85

RISK-FREE OFFER

VIZASTAR comes with 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 ONL Y $119.97.

The power of Vizastar may be hard to

believe, but Its value Is hard to beat.

We are so positive you will be

delighted with It that 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. Residenla add 6,5% Sales Tax.

Add P4H: UPS-R COD/Canada-$7.

[spud strte sdfturre
1125 E. Hilisdale Blvd., Suite 104

Foster City, CA 94404-1609

(415) 341-56D6

• Dealer Inquiries Welcome •
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The Mps·802 And 
Mps·803 Printers 
These two "new" printers from 
Commodore are not so new 
after all. The MPS-S02 is essen­
tially a revised 1526; it looks al­
most exactly like its predecessor. 
The MPS-S03, a small printer in 
a charcoal gray case (the same 
color and styling as the Plus/4 
and 16), does not resemble the 
MrS-SOl or 1525, but it oper­
ates almost identically. The ad­
vantage of this compatibility is 
plain: Software written for the 
1525 and MPS-SOl will run on 
the 803, and software for the 
1526 will work on the 802. 
While listing a program or print­
ing text from a word processor 
should work on any of these 
Commodore printers, hi-res 
graphics programs for the odd­
numbered printers (1525, 801, 
and 803) are generally not com­
patible with the even-numbered 
printers (1526 and 802) and vice 
versa. 

The MPS-802 characters 
seem to be the same as the 
1526, but the 802 uses squarer 
dots, which makes the letters 
look more filled in, more solid. 
Commodore also reprinted the 
1526 user's manual, replacing 
1526 with MPS-802 where nec­
essary, but keeping the typo­
graphical errors from the 
original. 

You can print up to 80 col­
umns horizontally. Paper is 
either friction-fed, for individual 
sheets of bond or letterhead, or 

BELIEVE IT OR NOTI 
• A neutrino has neither mass nor a charge. but travels althe speed ollighll 

• 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 C641 

Until now. while useful programs 
existed for the C64, you had to use 
different commands lor each. Even 
worse, they couldn't share data. Now 
there Is one integrated w agram with 
the power of Lotus 1-2-3: VIZASTAR. 
It has a spreadsheet. a database and 
graphics. II took Kelvin Lacy. who 
wrote the acclaimed "Omnlwrlter"for 
Hesware. 15 months to develop 
Vizastar. It is totally menu-driven and 
written 100'11> in 6502 mach ine code. 
You can go instantly from 
spreadsheet to database or graphics 
and data Is shared by all. It Is 
compatible with virtually all word 
processors end printers. All Vlzaslar 
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 . 

Actu .. 8crMn O,,",p Prlftlotd bJ VIVo'TAA 

The VIZASTAR Spread.heel 

It Is a full-featured spreadsheet. as 
powerful as Multiplan. But much 
faster - faster than many on the 
IBM-PCI Ramarkebly. 10K of memory 
Is available for spreadsheet use. 
Below VflAST AR Is compared 
against the other leading 
spreedsheets. 

'''' MUlTI- Y11A 
RESUlT "'. STAll 

No. or HOWl '" '" ,on 
No. 01 CorumrlS ~ ~ ~ 

" r!ldl~. Columns '" n, '" Dlie Calculltlons '" " n, 
No. 01 Windows 2 • , 
Bulll·ln Funcllons " ~ ~ 

tln~ S 8a~sheelS '" '" " SO" '" n' '" rim .. ~ '" '" '" • back Guarini .. '" '" '" 1111 Pric40 U U IIU7 

The YIZASTAR Dalaba88 

It is a fast. random-access database. 
with file size limited only by 
available disk space. Create file 
layouts by simply paint ing a picture 
of the layout on up to 9 screens, 
showing where aach fletd starts and 
ends. Vlzastar does the rest. You 
can modify the layout at any time. 
To process the data. you use the 
familiar environment of the 
spreedsheet. 

The VIZASTAR Graphics 

Open a window anywhere and 
display a high-resolution ber or line 
graph 01 spreadsheet or database 
data. Or display the data as a pie 
chart or spectecular. 3-0 multlbar 
graph. 

" I ha~a been ualng Vlnslllr daily. I l ind II 
is the most powerful spraadsheel on the 
marleatlor Iha C6o' and tha only 
spreadshaatthatl will per'30nelly 
recommend lor serlou. usa." 

Alchard Taukili. PreSident, 
U.S. Commodore Usel'3 Group 

''The pOwar and design or Vilallar I. 
spectacular. One ollha "Besl 5" software 
lor the C6o' 01 the l00Gt I"~a _n." 

Mlka Hayes. Commodore Deerer 

[Vln sler is) a phenomenal piece 01 
programming which could tum the home 
computer merkel on lIa hald.-

Clil lornil Magazlna 2185 

RISK-FREE OFFER 

VIZASTAR comes with a cartridge; a 
1541 diskette with a backup. relerence 
and tUlorlat manuall. The 50 page 
tutorial mlnualls lull of examples and 
pIctures. 10 guide you atep-by·step. 
Vlzastar Is priced al ONL Y $1 19.97. 
The power 01 Vllastsr may be hard to 
believe. bull ts ~alue II hard to beat. 
We are 10 positive you will be 
delighted with it thlt we offer a hard­
Io-belleve 15 day Money-Back 
Guarantee. Try II RIsk-Free. Call UI 
today or send a check or Money Order. 
VISA/MC accepted. 
Calil. Aesldenlladd 6.5"4 Sales Tax. 
Add P&H: UPS-S4: COD/Canada-$7. 

Isollo STATE SOFTtJRREI 
1125 E. Hillsdale Blvd ., Suile 104 

Fosler City. CA 94404-1609 
(415) 341-5606 

• Dealar Inquiries Walcoma II 

I_U.'.,~_ 
___ lOl. __ 



REVIEWS

tractor-fed, for continuous fan-

fold (computer) paper. The

printhead can be positioned to

accept one to three sheets in

case you wish to make carbon

copies. Characters are made up

of 64 pixels in an eight by eight

matrix. The descenders (tails on

letters like q, g, and y) are rea

sonably realistic and extend be

low the line.

ABCDEFGHIJKLfNOPQRSTUVLJXYZ

abcdefghijKlmnopqrs-tuvuxyz

The upper/lowercase character set of

the MPS-802.

There are two character

sets, corresponding to the Com

modore uppercase/graphics

mode and the upper/lowercase

mode. In addition, characters

can be printed in reverse, white

on black, or in enhanced mode,

twice as wide as normal. The

manual lists the speed in lines

per minute; it translates to

40-60 characters per second, de

pending on the number of col

umns being printed. (See below

for the actual speed.) There is a

single programmable custom

character, and no provision for

hi-res graphics, although you

can print in hi-res if you have

enough diligence and patience.

The 802 is not especially

good for hi-res graphics, al

though the standard Commo

dore graphics characters are

available. It has a number of

features, however, that make it

well worth considering, espe

cially if you plan to use your

printer for more serious applica-
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tions like business or word

processing.

Printing a CHR$(147)

makes the 802 skip over per

forations. This is handy when

you're making program listings.

The listing stops printing three

lines short of the bottom of the

page and starts again a few lines

down on the next. You can also

program the page length, which

would be useful for printing on

nonstandard paper like invoices.

Printing a CHR$(12) to the

printer advances the paper to

the top of the next page.

Another helpful function

for a business application is

print formatting, which is simi

lar to the PRINT-USING com

mand found on some computers.

The MPS-803 is less suit

able for business applications,

but handles hi-res graphics bet

ter than the 802. It's smaller

than previous Commodore

printers, about as high as the

keyboard of the 64, but not as

wide.

The manual is similar to the

manual of the MPS-801, with

some paragraphs lifted directly

from the earlier edition. The

commands used by the 801 and

803 are almost identical, and the

character set seems to be the

same. The characters do not

have proper descenders, so the

lowercase q, g, p, y, and j seem

out of place, hovering above the

line.

flBCOEFGH1JKLMNOPQRSTUVWXVZ

■abcd^f 3h i j K1 mnoP Qt-s-buwxV?:

The upper/lowercase character set of

the MPS-803.

Unlike the 801, which ac

cepts pin-feed paper, the 803 is

friction-fed. You can print on

single sheets of paper or use

continuous (computer) paper.

Like all other Commodore

printers, there are two character

sets, graphics mode and busi

ness (upper/lowercase) mode.

The 803 also features reverse

field printing and enhanced

(double width) mode.

We tested a SpeedScript file

on both the 802 and 803. The

file took up 32 disk blocks, ap

proximately 8K. Both printers

finished eight double-spaced

pages in less than five minutes

(for an effective speed of about

30 characters per second, about

half of the 60 cps mentioned in

the manual). The 802 was

slightly faster than the 803.

Next, we used Koalaprint to

print a hi-res picture. The MPS-

803 finished in less than three

minutes. The 802 (with its lim

ited hi-res capabilities) chugged

away for nearly 21 minutes

before the picture was complete.

If you plan to do a lot of

word processing and business

applications, the 802 may be a

better choice. The print is

darker, its character set is more

legible, and it has some good

formatting commands. If you're

willing to sacrifice some read

ability and want a printer

mainly for program listings and

graphics, the 803 may be

preferable.

—Todd Heimarck

Commodore Business Machines

1200 Wilson Drive

West Chester, PA 19380

MPS-802, $239 (suggested retail)

MPS-803, $199 (suggested retail)

tractor· fed, for continuous fan· 
fold (computer) paper. The 
printhead can be positioned to 
accept one to three sheets in 
case you wish to make carbon 
copies. Characters are made up 
of 64 pixels in an eight by eight 
matrix. The descenders (tails on 
letters like q, g, and y) are rea· 
sonably realistic and extend be· 
low the line. 

ABCDEFGHIJKLMNDPQRSTUVWXYl 

abcdefghijKlmnopqrstuvwxyZ 

Tile lipper/lowercase cllaracter set of 
tile MPS·802. 

There are two character 
sets, corresponding to the Com· 
modore uppercase/graphics 
mode and the upper/lowercase 
mode. In addition, characters 
can be printed in reverse, white 
on black, or in enhanced mode, 
twice as wide as normal. The 
manual lists the speed in lines 
per minute; it translates to 
40-60 characters per second, de· 
pending on the number of col­
umns being printed. (See below 
for the actual speed.) There is a 
single programmable custom 
character, and no provision for 
hi · res graphics, although you 
can print in hi·res if you have 
enough diligence and patience. 

The 802 is not especially 
good for hi · res graphics, al· 
though the standard Com mo· 
dore graphics characters are 
available. It has a number of 
features, however, that make it 
well worth considering, espe· 
cially if you plan to use your 
printer for more serious applica-
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lions like business or word 
processing. 

Printing a CHR$(147) 
makes the 802 skip over per· 
forations. This is handy when 
you're making program listings. 
The listing stops printing three 
lines short of the bottom of the 
page and starts again a few lines 
down on the next. You can also 
program the page length, which 
would be useful for printing on 
nonstandard paper like invoices. 
Printing a CHR$(12) to the 
printer advances the paper to 
the top of the next page. 

Another helpful function 
for a business application is 
print formatting, which is simi­
lar to the PRINT-USING com­
mand found on some computers. 

The MPS-803 is less suit­
able for business applications, 
but handles hi-res graphics bet­
ter than the 802. It's smaller 
than previous Commodore 
printers, about as high as the 
keyboard of the 64, but not as 
wide. 

The manual is similar to the 
manual of the MPS-801 , with 
some paragraphs lifted directly 
from the earlier edition. The 
commands used by the 801 and 
803 are almost identical. and the 
character set seems to be the 
same. The characters do 1I0t 

have proper descenders, so the 
lowercase q, g, p, y, and j seem 
out of place, hovering above the 
line. 

ABCOEFGH I JKLM~IOPQRSTUVWX""Z 

~bo::def 91"1 i JK 1 MnoP<l.r""S t ........ wxyz: 

The upper/lowercase character set of 
tile MPS·803. 

Unlike the 80), which ac­
cepts pin-feed paper, the 803 is 
friction-fed. You can print on 
single sheets of paper or use 
continuous (computer) paper. 

Like all other Commodore 
printers, there are two character 
sets, graphics mode and busi­
ness (upper/lowercase) mode. 
The 803 also features reverse 
field printing and enhanced 
(double width) mode. 

We tested a SpeedScript file 
on both the 802 and 803. The 
file took up 32 disk blocks, ap­
proximately BK. Both printers 
finished eight double·spaced 
pages in less than five minutes 
(for an effective speed of about 
30 characters per second, about 
half of the 60 cps mentioned in 
the manual). The B02 was 
slightly faster than the 803. 

Next, we used Koalapri1lt to 
print a hi-res picture. The MPS-
803 finished in less than three 
minutes. The 802 (with its lim­
ited hi-res capabilities) chugged 
away for nearly 21 minutes 
before the picture was complete. 

If you plan to do a lot of 
word processing and business 
applications, the 802 may be a 
better choice. The print is 
darker, its character set is more 
legible, and it has some good 
formatting commands. If you're 
willing to sacrifice some read­
ability and want a printer 
mainly for program listings and 
graphics, the 803 may be 
preferable. 

-Todd Heimarck 
Commodore Busilless Machi"es 
1200 Wilsoll Drive 
West Chester, PA 19380 
MPS-802, $239 (suggested retail) 
MPS·803, $199 {sugges ted retaW 



Activision
HitsAreHere:

Thechart-leadingGhostbusters~the ta£&a3g5>

incredible living novel, Mindshadow? weSS,

and the fast-paced challenge of ErSE115*"
Master of the Lamps".. .we're not

about to make "experiencing" any of vESSimSSaa*
our software less challenging... but

here's a list designed to make "finding"

it very, very easy.
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ACTIVISION
HOME COMPUTER SOFTWARE

STARPOINT SOFTWARE proudly presents

R+H+l i+n+n=i

[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

it ISEPIC'd programs load many times

faster than originals

it ISEPIC is invisible to software—cannot

be defeated

•it Eliminates drive "knock" due to antique

protection schemes—adds years of life

to your drive

it 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

■fr Cracked programs are completely self-

contained and run independently of the

ISEPtC adapter

■it Copies software with a flick of a switch

■A ISEPIC comes complete and ready-to-

run, just plug into expansion port

■ft 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 B% sales tax

* VISA or Mastercard accepted

* Shipping out of USA $6.00

Please allow 4-B weeks for delivery.

. . . WRITE OR PHONS . . .

STSS-RPOINT SOFTWARE
Star Route 10 Gazelle, CA96031 1916)135-2371

Activision" 
Hits Are Here: 

The chart-leading Ghostbustm: the 
incredible living novel. Mindshadow~ 
and the fast-paced challenge of 
Master of the Lamps ..... we're not 
about to make "experiencing" any of 
our software less challenging ... but 
here's a list designed to make '~finding" 
it very; very easy. 
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STARPOINT SOFTWARE proudly presents 

I I IF I I I I 
11+11+11+11 +11 +11 +11=11 

{say Icepick]. a revolutionary new concept in 
software de-protection for the Commodore 
64. ISEPle is not a disk duplication system, 
but an extraordinary hardware/software 
combination that actually bypasses any disk 
protection scheme. ISEPle 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 t imes 
faster than originals 

'* [SEPIC 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 

'* Cracked programs are completely self­
contained and run independently of the 
ISEPIC adapter 

'* Copies software with a flick of a switch 
'* IS EPIC comes complete and ready-to­

run, just plug into expansion port 
'* Programs cracked by ISEPIC may be 

used on MSa 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. 

j •. . W~ jTE O~ PHON! . 

ST~~RPOINT SOfTWARE 
Star Route 10 Gozele. CA 96034 1916)435·2371 
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Video Baslc-64
You've just written a great pro

gram—with lots of sound and

graphics embellishments—using

the BASIC enhancement utility

you bought a while ago. Your

program is so good that you'd

like to give it away, maybe even

sell it. But of course, you can't.

It will run only on machines

equipped with the same en

hancement you used.

Now there's a way to side

step this problem. Video Basic-

64, a software development

package from Abacus, provides

the usual extended BASIC

sound and graphics commands

(with extras), plus a runtime

version of itself that you can

add to disks you make. Your

program will then run on any

64 with a disk drive. And there

are no royalties involved. You're

even free to use this product

commercially.

This thoughtful approach is

reflected throughout the pack

age. Without going into detail,

there are commands giving easy

control of hi-res and multicolor

bitmap plotting, sprite definition

and movement, music and

sound effects, and joystick and

paddle input.

While that's it for many

BASIC enhancements, it's only

the starting point for Video

Basic-64. To ensure that you

realize the potential of this

system, an impressive demon

stration is included on the disk.

There is also a comprehensive,

three-part, self-paced tutorial

that should help iron out any

difficulties you may have. If

that's not enough, there's a 73-

page manual.

52 COMPUTE!'* Gazette July 19B5

Another bonus: The pro

gram includes Turtle graphics

features. While these are a pow

erful tool in their own right,

such commands are also widely

recognized as an excellent re

source in teaching logic and

programming skills. With the

overall educational tenor of this

package, it's not difficult to

imagine the graphics-oriented

novice actually beginning pro

gramming studies with these

commands.

However, Video Basic-64 is

a full-fledged software develop

ment system, and accordingly

offers features to delight the ad

vanced programmer. Here's a

sample of some of the major

ones.

• Save to tape or disk all or

part of your graphics display,

including color memory and

sprite patterns if you want

them.

• Copy your graphics dis

play to a printer. Commodore,

Epson, Gemini, and Okidata are

supported.

• Transfer chunks of mem

ory around your machine. This

enables you to keep two com

plete graphics screens in mem

ory at the same time, and

switch rapidly between them,

• Fill graphics with your

own pattern by simply adding

eight numbers, much like a

character definition, to the Fill

command.

• Copy portions of your

graphics screens and move them

from place to place, or even to

another screen.

Impressive as these features

may sound, only when you see

them actually working in a pro

gram will you gain an apprecia

tion of how powerful they really

are. And that's typical of this

package, where every effort

seems to have been made to

keep the user of the system

happy.

On the other hand, there

are a few aspects that might be

considered shortcomings by

some. The program uses a non-

standard form of the multicolor

bitmap. In it, vertical and hori

zontal resolution are halved.

The documentation, while gen

erally very good, is not as clear

as it might be when discussing

the advanced features of the

program. Additionally, the sys

tem reduces the amount of

memory for BASIC to 27K, al

though it would be rare for this

to be a handicap, due to the

compact and powerful nature of

Video Basic-64 coding.

This is, in essence, an ex

ceptionally fine product, even at

its somewhat high cost. Unless

you want to delve into machine

language programming, there is

probably no more flexible or po

tent way of creating sound and

graphics on the 64. And the

friendly, educational stance of

the package, extending even to

providing a free runtime distri

bution system, is a rare and

pleasant thing in today's uncer

tain software environment.

—Lee Noel, Jr.

Abacus Software

P.O. Box 7211

Grand Rapids, Ml 49510

$59.95 _
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Video Baslc-64 
You've just written a great pro~ 
gram-with lots of sound and 
graphics embellishments-using 
the BASIC enhancement utility 
you bought a while ago. Your 
program is so good that you'd 
like to give it away, maybe even 
sell it. But of course, you can't. 
It will run only on machines 
equipped with the same en­
hancement you used. 

Now there's a way to side­
step this problem. Video Basic-
64, a software development 
package from Abacus, provides 
the usual extended BASIC 
sound and graphics commands 
(with extras), plus a runtime 
version of itself that you can 
add to disks you make. Your 
program will then run on any 
64 with a d isk drive. And there 
are no royalties involved. You're 
even free 'to use this product 
commercially. 

This thoughtful approach is 
reflected throughout the pack­
age. Without going into detail, 
there are commands giving easy 
control of hi-res and multicolor 
bitmap plotting, sprite definition 
and movement, music and 
sound effects, and joystick and 
paddle input. 

While that's it for many 
BASIC enhancements, it's only 
the starting point for Video 
Basic-64. To ensure that you 
realize the potential of this 
system, an impressive demon­
stration is included on the disk. 
There is also a comprehensive, 
three-part, self-paced tutorial 
that should help iron out any 
difficulties you may have. If 
that's not enough, there's a 73-
page manual. 
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Another bonus: The pro­
gram includes Turtle graphics 
features. While these are a pow­
erful tool in their own right, 
such commands are also widely 
recognized as an excellent re­
source in teaching logic and 
programming skills. With the 
overall educational tenor of th is 
package, it's not difficult to 
imagine the graphics-oriented 
novice actually beginning pro­
gramming studies with these 
commands. 

However, Video Basic-64 is 
a full-fledged software develop­
ment system, and accordingly 
offers features to delight the ad­
vanced programmer. Here's a 
sample of some of the major 
ones. 

• Save to tape or disk all or 
part of your graphics display, 
including color memory and 
sprite patterns if you want 
them. 

• Copy your graphics dis­
play to a printer. Commodore, 
Epson, Gemini, and Okidata are 
supported. 

• Transfer chunks of mem­
ory around your machine. This 
enables you to keep two com­
plete graphics screens in memo 
ory at the same time, and 
switch rapidl y between them. 

• Fill graphics with your 
own pattern by simply adding 
eight numbers, much like a 
i:haracter definition, to the Fill 
command. 

• Copy portions of your 
graphics screens and move them 
from place to place, or even to 
another screen. 

Impressive as these features 
may sound, only when you see 
them actually working in a pro-

gram will you ga in an apprecia­
tion of how powerful they really 
are. And that's typical of this 
package, where every effort 
seems to have been made to 
keep the user of the system 
happy. 

On the other hand, there 
are a few aspects that might be 
considered shortcomings by 
some. The program uses a non­
standard form of the multicolor 
bitmap. In it, vertical and hori­
zontal resolution are halved. 
The documentation, while gen­
erally very good, is not as clear 
as it might be when discussing 
the advanced features of the 
program. Additionally, the sys­
tem reduces the amount of 
memory for BASIC to 27K, al­
though it would be rare for this 
to be a handicap, due to the 
compact and powerful nature of 
Video Basic-64 coding. 

This is, in essence, an ex­
ceptionally fine product, even at 
its somewhat high cost. Unless 
you want to delve into machine 
language programming, there is 
probably no more flexible or po­
tent way of creating sound and 
graphics on the 64. And the 
friendly, educational stance of 
the package, extending even to 
providing a free runtime distri­
bution system, is a rare and 
pleasant thing in today's uncer­
tain software environment. 

-Lee Noel, Jr. 

Abacus Software 
P.O. Box 7211 
Gra nd Rapids, MI 49510 
$59.95 • 



IF YOU CAN FIND

A BETTER PRODUCTIVITY

PROGRAM

WE'LL BUY IT FOR YOU!

(details on each package]

444 Lake Cook Road. Qeer1lBld.IL 60074 312-948-5200

APROSPAND-64™ Givos your Conwxiore M Ml eaxjnOcbiiitv' This
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ONLY $39.95

Commodore Interfaces and Accessories

ParallAX-CD Parallel Printer Interface (or use

with all Commodore (excepl PET) $57.95

Cardprint +G Parallel Printer Interface $59.95

Cardprint B (without graphics) $37.95

AP-Switch -3P 3 to 1 Centronics Parallel

Peripheral Switch. Switches active pins

1-18 and 31-36. Connects your computer

to up to 3 parallel printers or up to 3

computers to one printer $97.95

APROPOS TECHNOLOGY ;" T"
1O71-A AVinW« flcno. CaminMo. CA 93010 l 'i""1"i,'r " K"?l
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ANOTHER MASTERPIECE

The Programmer of DI-SECTOR™ has done it AGAIN

DUAL DRIVE

MSD
SINGLE

1541
TWO DRIVES

1541

Dealer

Inquiries

Welcome!

FOR THE COMMODORE 64

• Automatic back-up of nearly all prolecied disks in 88 Secondsl

• Using unique track analy/ation process, protection schemesare treated as normal
data giving you an original back-up.

• Equipped with Special Auto-Back-up."

• FASTEST single drive back-up eve/ made, less than 2 Minutes!
• Backs-up all standard disks in only 3 Passes.'

• Automatically backs-up a standard disk in only 35 Seconds!

• Also equipped with Special Auto-Back-up"

"SPECIAL
Auto-Back-upAHer booting up, the computer is no longer necessary, and maybe

disconnected The drives automatically detect the disk being inserted and removed.
An absolute must lor multiple back-ups!!!
All routines are highly reliable and include full verily option

EASYTOUSEl
ALL ON ONE DISK

ONLY $29.95
ADDS3.00 SHIPPING

V/SA-

Check, Money

Order, VISA,

MASTERCARD

Accepted

Add S3.00 for

CO.D.'s

ALWAYS SAME

DAYSHIPPING

BASEMENTBOYS SOFTWARE
P.O. Box 30901 Portland. OR 97230-0901 (503) 256-5506
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COMPUTING

Our Robot Hotel
Fred D'lgnazio, Associate Editor

Mello,

ARE

YOU

A HUMAN

BEING 7"

The Mad Scientist

When I was a kid, I had a huge, walk-in closet in

my bedroom. When I entered the closet, I be

came a mad scientist and the closet became my

lab. In the lab were all sorts of old, broken-down

machines, including a copier, a bed pan, and a

motorcycle motor. I spent dozens of hours tucked

away in my lab—hammering, soldering, and

bolting the machine parts together trying to build

a walking, talking robot.

My blueprints were the pictures in comic

books, fantasy tales, and science fiction movies I

saw late at night when my parents thought I was

sleeping.

Despite my high hopes and hard work, I

never built my robot. That was 25 years ago, but

the fascination for bringing a machine to life still

lingers. And judging from the interest in the real

robots on the market, there are millions of you

out there who love robots as much as 1 do.

To get ready for this article, 1 invited all the

robots I knew to visit my house. There are so

many robots here, now, that they have turned

the house into a hotel—a robot hotel.

54 COMPUTE'S Gazerte July 1985

Robot King Of The Mountain

A real contender for robot king of the mountain

is Hubot from Hubotics. Hubot costs between

$3,600 to $4,000 and is a big guy—almost five

feet tall and weighing 150 pounds. To keep him

from running over your family cat, there are two

sets of ultrasonic sensors—on his chest and at

the base, just above the floor—that help him

"see" where he is going.

Hubot is really a mobile, talking, playful

appliance. He has a built-in computer with 64K

of memory and a disk drive. He has a built-in

video game, a radio/cassette player, and his

screen doubles as a monitor and a TV. Hubot's

makers see him as a "Man Friday"—a pro

grammable vacuum cleaner, playmate and tutor

for the children, watchdog when you're not at

home, and personal secretary for mom and dad.

Robot Pets

Next, we come to another group of guests in our

robot hotel—the robot pets: HEROjr from Heath

Company for $600 (as a kit) and $1000 (assem

bled); Maxx Steele from CBS Toys for $400; and

Omnibot from Tomy for $300.

All three are programmable, and HEROjr

comes with sound, light, infrared and ultrasonic

sensors that give him the ability to react to the

outside world.

These robots can make themselves useful—

for example, you could program them to carry a

soda to you from the kitchen (if someone got it

out of the refrigerator first). And HEROjr has a

security feature that turns him into a burglar

alarm. But these are not serious servants. They

are robot playmates, companions, and tutors.

Maxx Steele and HEROjr play games like

Moon Ball, and Cowboys and Robots. Omnibot

has a cassette player, and HEROjr and Maxx

have voices; to make Omnibot talk you speak

through his remote controller and your voice

comes out of his chest. My kids love this feature

Our Robot Hotel 
Fred D'19naziO, Associate Editor 
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Robot King Of The Mountain 
A real contender for rohot king of the mountain 
is Hubot from Hubotics. Hubot costs between 
$3,600 to $4,000 and is a big guy-almost five 
feet taU and weighing 150 pounds. To keep him 
from running over your family cat, there are two 
sets of ultrasonic sensors-on his chest and at 
the base, just above the noor-that help him 
"see" where he is going. 

Hubot is really a mobile, talking, playful 
appliance. He has a built· in computer with 64K 
of memory and a disk drive. He has a built-in 
video game, a radio/cassette player, and his re ~ 'if: "! screen doubles as a monitor and a TV. Hubot's 
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The Mad Sclenllst 
When I was a kid, I had a huge, walk-in closet in 
my bedroom. When I entered the closet, I be­
came a mad scientist and the closet became my 
lab, In the lab were all sorts of old, broken-down 
machines, including a copier, a bed pan, and a 
motorcycle motor. I spent dozens of hours tucked 
away in my lab-hammering, soldering, and 
bolting the machine parts together trying to build 
a walking, talking robot. 

My blueprints were the pictures in comic 
books, fantasy tales, and science fiction movies I 
saw late at nigh t when my parents thought 1 was 
sleeping, 

Despite my h igh hopes and hard work, I 
never built my robot. That was 25 years ago, but 
the fascination for bringing a machine to life sti ll 
lingers . And judging from the interest in the real 
robots on the market, there are millions of you 
out there who love robots as much as I do . 

To get ready for this article, I invited all the 
robots I knew to visit my house. There are so 
many robots here, now, that they have turned 
the house into a hotel-a robot hotel. 
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home, and personal secretary for mom and dad. 

Robot Pets 
Next, we come to another group of guests in our 
robot hotel-the robot pets: HERpjr from Heath 
Company for $600 (as a kit) and $1000 (assem­
bled); Maxx Steele from CBS Toys for $400; and 
Omnibot from Tarny for $300. 

All three are programmable, and HEROjr 
comes with sound, light, infrared and ultrasonic 
sensors that give him the ability to react to the 
outside world. 

These robots enll make themselves useful­
for example, you could program them to carry a 
soda to you from the kitchen (if someone got it 
out of the refrigerator first) . And HEROir has a 
security feature that turns h im into a burglar 
alarm. But these are not serious servants. They 
are robot playmates, companions, and tutors. 

Maxx Steele and HEROjr play games like 
Moon Ball, and Cowboys and Robots. Omnibot 
has a cassette player, and HEROjr and Maxx 
have voices; to make Omnibot talk you speak 
through his remote controller and your voice 
comes out of his chest. My kids love th is featu re 



BRIGHT NEWSTAR
FORACOMMODORE

TO PRINT BY

Now you can own

sophisticated, afford

able printer that's made just for

your C-64:™ Star's new SG-10C.™

Here's a dual-mode Star printer

that delivers 120 cps draft/30 cps near-

letter-quality With an ample 2K mem

ory capacity. Interface cable. And

friction and tractor feed. All standard.

The SG-10C is Star's made-for-

Commodore® printer. Made to be the

easiest to interface. Made with more

features (no add-ons necessary—just

nd C-G4 a» tiadtmatksoi Commodore Business Machines. Inc,

and/or CommodoiB Eltcironlcs Ltd.

plug into your computer and go to

work). And made at a price that can't

be beat. There just isn't a better mate

for your Commodore.

You've got the computer. Now

get everything out of it. Get the

Commodore-dedicated SG-10C from

Star. It's the best connection you'll

ever make.

IL

THE POWER BEHIND THE PRINTED WORD®

200 Park Avenue, New York, NV 10166

Chicago, IL (312) 773-3717 • Boston. MA (617) 32S-8SM

Inrina, CA (714) WS-MSO
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letter-quality With an ample 2K mem­
ory capacity. Interface cable. And 
friction and tractor feed. All standard. 
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Star. It's the best connection you'll 
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1) Hubot—"king of the mountain"

(Hubotics); 2) Maxx Steelc (CBS

Toys, Ideal); 3) Dingbot, Verhot,

and Omnibot (Tomy);

4) HEROjr (Heath)

for games of hide 'n seek and tag. HEROjr sings

and recites poetry. And all three robots have

clocks and calendars so they can remember birth

days and sound an alarm when your favorite TV

show is about to come on.

The Educational Robots

The next class, the educational robots, includes

the Nomad from Genesis for $180; the Turtle Tot

from Harvard Associates for $400; F.R.E.D. from

Androbot for $500; TOPO from Androbot for

$1500; and HERO from Heath for $2000.
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All of these are programmable. The Nomad,

the Turtle Tot, and F.R.E.D. can be programmed

in Logo. The Turtle Tot and F.R.E.D. hold a pen

so they can draw designs on paper.

Also, each of these can be attached to the

Commodore 64. This is an important feature

since you can create a whole library of programs

on the computer, then send them one at a time

over a cable to your robot.

And remember, software is as important to

robots as it is to computers. However, unlike

home computers, most of the home robots on the

market have little or no ready-made software—

the programs and commands that make the robot

perform even the simplest activity like turning in

a circle. That means you have to write your own

or wait for robot software companies like Com

puter Magic, which makes software for the

Hubot and the Tomy robots, to create programs

you can buy. (Computer Magic plans to make

Commodore 64 software for all the popular, low-

cost robots. In many cases, the robot companies

will distribute Computer Magic's software under

their own label.)

The high-end educational robot, HERO, is a

complete robot laboratory. It makes a great

project for a family or school class. It may take

you up to 90 hours to put it together, but you'll

learn all about robots, including robot sensors,

arms, motors, mobility, microchips and electron

ics, and how to program them.

Robot Toys

Next come the robot toys. At the very low end

are the Robo Force Action Figures from CBS

Toys for $5 to $6, the Dingbot and Flipbot robots

from Tomy for $10, and the robot transformer

watches from Takara for $14.

The Robo Force robots are for very young

children—seven and under. They come with

comic books, good guys and bad guys, and a

dramatic, imaginary scenario that sweeps over an

alien planet. They are safe, easy for young chil

dren to manipulate, and are great food for the

imagination.

While Dingbot and Flipbot are nothing more

than a motor on wheels, they are undeniably

cute. And the robot watches motivate kids to

learn to tell time.

Probably the best buy, for the money, are

the Transformer robots from Hasbro and the

GoBots from Tonka. For $2 to $10 your children

get hours of play while improving hand-eye co

ordination and fine motor skills, and exercising

their imagination. And if you think transforming

one of these little creatures from car to robot is

trivial, you should try it yourself.

I couldn't do it. Even my mechanic at the

filling station couldn't do it. But my five-year-old

could.

1) Hubot-"kj"g of the lIIo/mtai,," 
(Hubotics); 2) Man Steele (CBS 
Tays, Ideal); 3) Djllgbot, Verbat, 
alld Om"ibot (fomy); 
4) HEROjr (Heath) 
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for games of hide 'n seek and tag. HEROjr sings 
and recites poetry. And all three robots have 
clocks and calendars so they can remember birth­
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All of these are programmable. The Nomad, 
the Turtle Tot, and F.R.E.D. can be programmed 
in Logo. The Turtle Tot and F.R.E.D. hold a pen 
so they can draw designs on paper. 

Also, each of these can be attached to the 
Commodore 64. This is an important feature 
since you can create a whole library of programs 
on the computer, then send them one at a time 
over a cable to your robot. 

And remember, software is as important to 
robots as it is to computers. However, unlike 
home computers, most of the home robots on the 
market have little or no ready-made software­
the programs and commands that make the robot 
perform even the simplest activity like turning in 
a circle. That means you have to write your own 
or wait for robot software companies like Com­
puter Magic, which makes software for the 
Hubot and the Tomy robots, to create programs 
you can buy. (Computer Magic plans to make 
Commodore 64 software for all the popular, low­
cost robots. In many cases, the robot companies 
will distribute Computer Magic's software under 
their own label.) 

The high-end educational robot, HERO, is a 
complete robot laboratory. It makes a great 
project for a family or school class. It may take 
you up to 90 hours to put it together, but you'll 
learn all about robots, including robot sensors, 
arms, motors, mobility, microchips and electron­
ics, and how to program them. 

Robot Toys 
Next come the robot toys. At the very low end 
are the Robo Force Action Figures from CBS 
Toys for $5 to $6, the Dingbot and Fl ipbot robots 
from Tomy for $10, and the robot transformer 
watches from Takara for $14. 

The Robo Force robots are for ve ry young 
children-seven and under. They' come with 
comic books, good guys and bad guys, and a 
dramatic, imaginary scenario that sweeps over an 
alien planet. They are safe, easy for young chil­
dren to manipulate, and are great food for the 
imagination. 

While Dingbot and Flipbot are nothing more 
than a motor on wheels, they are undeniably 
cute. And the robot watches motivate kids to 
learn to tell time. 

Probably the best buy, for the money, are 
the Transformer robots from Hasbro and the 
GoBots from Tonka. For $2 to $10 your children 
get hours of play while improving hand-eye co­
ordination and fine motor skills, and exercising 
their imagination. And if you think transforming 
one of these little creatures (rom car to robot is 
trivial, you should try it yourself. 

I couldn't do it. Even my mechanic at the 
filling station couldn't do it. But my five-year-old 
could. 



For Commodore owners, the latest

collections from COMPUTE! Books

COMPUTEl's Commodore Collection, Volume 1

Twenty-eight original programs lor the VIC and 64

Edited

The Commodore Collection, an anthology of 28 previously

unpublished programs for the VIC-20 and Commodore 64,

continues the COMPUTE! tradition of practical programs in

easy-to-use form. Includes exciting games, stimulating

educational programs, valuable utilities, and useful applica

tions to make your Commodore computer an exciting part

of every day.

$12.95 ISBN 0-942386-55-8

COMPUTERS
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COMPUTERS Commodore Collection, Volume 2

Programs for the VIC and 64

Edited

Exciting games, sophisticated applications, versatile educa

tional routines, and helpful programming aids for the VIC-20

and Commodore 64 highlight this second volume in COM-

PUTEi's Commodore Collection series. Included are some of

the best articles and programs from recent issues of COM

PUTE! and COMPUTEI's Gazette, as well as many programs

published here for the first time. Designed for Commodore

computer users of alt levels, it's a book that every VIC or 64

owner will want to have.

$12.95 ISBN 0-942386-70-1

To charge your order, call toll free 600-334-0868 or send In this

coupon with your payment to COMPUTEI Books, P.O. Box 5058,

Greensboro, NC 27403.

Please add $2.00 shipping and handling per copy ordered.

D Payment enclosed (check or money order)

□ Charge: D Visa D MasterCard □ American Express

Account No Exp. Date

Signature

Name

Address

City

Pfeato allow 4-6 week? for delivery

State .Zip

copies of COMPUTEI's

Commodore Collection.

Volume 1 @ $12.95 ea._

7571 10G

copies of COMPUTE'S

Commodore Collection,

Volume 2 @ $12.95 ea._

Shipping & handling,

$2,00/book_
Total payment.
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Educational Toy Robots

Last on the list come my favorites—the educa

tional toy robots. These are authentic enough to

give you an idea of how robots are made and

how they work, yet they are extremely inexpen

sive. They include the Erector Set Maxx Steele

from CBS for $12; the Robotix Robot Construc

tion Kits from Hasbro for $20 to $30; the

Armatron from Radio Shack for $25; the remote-

controlled Erector Set Maxx Steele from CBS for

$40; the voice-controlied Verbot robot from

Tomy for $65; the Movit family of robots from

OWI that range from $25 to $75; and the Elami

(pronounced EL-ah-mee) robot family from

North American Robotics for $130 and up.

The only Elami robot currently available is

the 12-inch high steel and plastic Elami Jr. that

runs at two speeds and moves equally well on

tabletops and floors. It comes assembled, for

$130, and has several attractive features, includ

ing easy programmability (with 4K of memory

for programs); an animated LCD face with four

expressions; a flat, membrane command panel on

its chest for programming; a 194-word vocabu

lary spoken in a humanlike voice; and two sen-

V Elami and Elami jr. (North

American Robotics); 2) GoBots

(Tonka); 3) Transformers

(Hasbro); 4) Robo Force

Action Figures (CBS Toys,

Ideal); 5) Memocon

Crawler (OWI)

sors: an infrared sensor above the command

panel, and a bumper sensor at its base. The ro

bot's developer appears committed to making the

product safe and reliable, and supporting it with

educational materials, activities, and software.

One of the Movit robots, the Memocon

Crawler, can be converted into a real, pro

grammable robot, at much less cost than the

Elami Jr. You can buy a $40 interface (cable,

disk, and manual) kit for the Crawler and hook it

up to a 64. Then you can write programs and

send them to the robot. As you write the pro

grams, the robot obeys them, one at a time.

Then, when you unplug the robot and put it on

the floor, it obeys the entire program.

Robot "creatures" that you build from a

Hasbro/Bradley Robotix Construction Kit can be

come real computer-controlled robots with the

aid of the $90 Kelp (for "Kinetic Helper") Board

from Crabapple Systems in Portland, Maine. This

allows you to build any kind of robot you want

out of Robotix components, then connect up to

eight Robotix three-volt motors to your 64, and

program your robot in BASIC. The 64 version of

Robots And Robot Companies:

GoBots (S2-S3)—Tonka Toys, 4144 Shoreline

Blvd.. Spring Park. MN 55384, (612) 475-9500

Transformers <S3-Sl 0). Robotl* (S20-S30)—
Hasbro, 1027 Newport Ave . Pawtucket. Rl

02861.(401)726-1100

Robo Force Action Figures (S5-S6). Maxx Steele

ErectorSet (S12), MaxxSieeleRemote-

Coritrolled Erector Set (340), Max* Steele

Programmable Robot (S1O0)—CBS Toys (Ideal).

1107 Broadway, New York. NY 10010.(212)

675-6100

Dlngbot (S10). Fiipbot (S10), Verbol ($65).
Omnlbot ($300)—Tomy Corporation. 901 E.

233rd St., P.O. Box 6252. Carson. CA 907.19.

(213) 549-2721

Robot Watch (Si 4)—Takara Toy Company, 200

Fifth Ave.. Rm. 660. New York. NY 10010. (212)

989-0400

Armatron <S25)—Radio Shack (3500 storet

□round the U.S.)
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Movit Fomlly of Robots (S25-S75)—OWI Incor

porated, 1160 Matiafo Place. Compton, CA

90220.(213)638-4732

Elami Jr (S130)—North Amedcon Robotics. 425!

N. Federal Highway. Boca Raton. FL 33431.(305)

368-8116

Nomad (SI SO)—Genesis Corporation. P.O. Box

152, Hellertown, PA 18055. (215) 861-0850

Turtle Tot (S400)—Harvard Associates. 260

Beacon St.. Somerville. MA 02143. (617)

492-0660

F.R.E.D. (S500). TOPO ($1500)—Androbot Inc..

550 Chorcol Ave.. Son Jose. CA 95131. (408)

262-S676

HEROJr ($600 klt/S1000 assembled), HERO (S1000
kit/S2000 assembled)—Heath Company. Benton

Harbor. Ml 49022. (616) 982-3678

Hubot (S3600-S4000)—Hubotlcs Corporation.

6352 Corte del Abato, Carlsbad. CA 92008.

(619)438-9028

Interlace Boards/Cobles:

Kelp C64/Robotlx Interface Board and Software

($90)—Crabapple S/stems. 118 Commercial St.,

Portland, ME 04101. (207) 772-8610

CM/Movit Interface Cable and Software

($40)—OWI incorporated, 1160 Mahalo Place.

Compion, CA 90220. (213) 638-4732

Robot Software:

Computer Magic Ltd.. 18 East Mall, Plainvlew,

NY 11803.(516)694-8960

Robot Books:

The Everyone Can Build A Robot Book by

Kendra Bonne". Gene Oldfield. and trie editors

of DIGIT Magazine (Simon & Schuster. S8.95.1984)

The State-Of-The-Art Robot Catalog by Phil

Eerger (Oodd. Mead. $12.95. 1984)

If I Had A Robot- What To Expect From The

Personal Robot by Nelson B. Winkless IB.

(Dilrthlum Press, $9.95. 1984)

WDfkmg Robots by Fred O'lgnauo (Hayden,

$7.95. 1984)

Educa tional Toy Robots 
Last on the li st come my favorites-the edllca­
(jolla! toy robots. These are authentic enough to 
give you an idea of how robots are made and 
how they work, yet they are extremely inexpen­
sive. They include the Erector Set Maxx Steele 
from CBS for $12; the Robotix Robot Construc­
tion Kits from Hashro for $20 to $30; the 
Armatron from Radio Shack for $25; the remote­
controlled Erector Set Maxx Steele from CBS for 
$40; the voice-controlled Verbat robot from 
Tamy for $65; the Movit family of robots from 
OWl that range from $25 to $75; and the Elami 
(pronounced EL-a h-mee) robot family from 
North American Robotics for $130 and up. 

The only Elami robot currently available is 
the 12-inch high steel and plastic Elami Jr. that 
runs at two speeds and moves equally well on 
tabletops and floors. It comes assembled, for 
$130, and has several attractive features, includ­
ing easy programmability (with 4K of memory 
for programs); an animated LCD face with four 
expressions; a fl at, membrane command panel on 
its chest for programming; a 194-word vocabu­
lary spoken in a humanlike voice; and two sen-

RobolS And Robol Companies: 

1) Elamj and Elami Jr. (North 
American Robotics); 2) GoBots 

(Tonka); 3) Transformers 
(Hasbro); 4) Robo Force 

Action Figures (CBS Toys, 
Ideal); 5) Memoeon 

Crawler (OWl) 

sor5: an infra red sensor above the command 
panel, and a bumper sensor at its base. The ro­
bot's developer appears committed to making the 
product safe and reliable, and supporting it with 
educational materials, activities, and software . 

One of the Movit robots, the Memocon 
Crawler, can be converted into a real, pro­
grammable robot, at much less cost than the 
Elami 1r. You can buy a $40 interface (cable, 
disk, and manual) kit for the Crawler and hook it 
up to a 64. Then you can' write programs and 
send them to the robot. As you write the pro­
grams, the robot obeys them, one at a time. 
Then, when you unplug the robot. and put it on 
the floor, it obeys the entire program. 

Robot "creatures" that you build from a 
Hasbro/Bradley Robotix Construction Kit can be­
come real computer-controlled robots with the 
aid of the $90 Kelp (for "Kinetic Helper") Board 
from Crabapple Systems in Portland, Maine. This 
allows you to build any kind of robot you want 
out of Robotix components, then connect up to 
eight Robotix three-volt motors to your 64, and 
program your robot in BASIC. The 64 version of 

Interface BOOlds/Cablss: 
Go8olJ (S2-$3)-Ton~o fOV'. 4144 Shoreline 
Blvd .. Spring Po~. MN~. (612) 475-9500 

Tronsrormel1 (S3-SlO).l?ot>otlx (S20-$3O)­
HoKlfO. 10:27 Newport Ave .. Powtucket. RI 
0:2661. (401) 72(>.4100 

Mavlt Fom~y 01 RoboTS ($2S-S75)-0WIIncor­
poroted. 1160 MoholO P1oc:e. Compton, CA 
90220. (213) 6J&.4732 

Korp C64fRobollx Interlace Boord 0I"ld Sotlworo 
($90)-Crobopplo Systems. 118 Commelclal St.. 
Portland. ME 04101. (207) 772-8610 

Robe Force Actlen Flgvre! ($5-56). Moxx Sloole 
Erector sel ($12), Maxx Steele Remet9-
Controlled Erector Set (540). MoJO( Steele 
Progrornmoble Robol ($400}-CBS Toys (Id&of), 
1107 BloodWoy. New Vork. NY 10010, (212) 
67~loo 

Oiogbol ($10), f1Ipbol (SID). Verbal ($65). 
OmnIbot (SJOO}-Tomy Corporollon. 901 E. 
233ld 51., P.O. Box 6252. Corson. CA 90749. 
(213) 549-2721 

Robot WO tch (SI4}-Tokoro Toy Compony. 200 
FIfth Ave .. Rm. 660. New Vork. NY 10010. (212) 

"'"""'" Armatron ($25)-1?odiO Shock (3500 store' 
a round the U.S.) 
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SomI.x ($lJO)-Norfh Ametlcon Robotic'. 4251 
N. F9d&rol HIgIlIo'OY. 9oco Roton. FI. 33431. (305) 
368-a118 
Namod (Sl80)-Genesls Corporatron. PO. Box 
152. Hellorlown. PA lS055. (2\5) 861-0850 

Turtle Tot (S400}-Horvord As5oclolO$. 260 
B&ocon 51 .• Somo~. MA 0:2143. (61 7) 
',.-0600 
F.RED (5500). fOPO (SI5OO)-Androbollnc .. 
550 Chorcot Ave .. Son Jr:no, CA 95131. (408) 
262-8676 
HERO)r ($600 krl/$lOOO ossembjed). HERO ($1000 
krt/$2000 auembled}-Heoth Company. BElnton 
Hatbor. MI 49022. (616) 982-3678 
HubOI (S3600-S4000}-Hubolic. Cexporollon. 
6352 COI1e 0&1 AbolO, CorIsbod. CA 92008. 
(6\9) 436-9028 

C64/MOllit ntQfloce Coble and Software 
($.40)-OWIlncexporOled, 1160 Moholo Place, 
COIl"llton. CA 90220. (21 3) 638-4732 

Robot Sctlware: 
Computor Magic ltd .. 18 East Mo~, PlaInYlew. 
NY 11803, (516) 694-8960 

Robol Bookt: 
Tho Ev$fVO(\& Con 8tAd A Robot Book by 
Keodro Sonnett. Gene 0Id11olcl. and me edltora 
01 DIGIT Mog~ (smon &. SChuSlOf. 58.95. \984) 

T1w State-Of-The-Art Robot Catalog by Ph" 
Berger (Dodd. Mead, $12.95. 1984) 

III Hod A Robot · What To Expecl From The 
Pe!sonoI Robot by Nelson a. Whkleu • . 
(URlrun Pleu. $9.95. 1984) 
WO!\I:IOQ Roboti by Fled O'lgl1OlIo (Hoyd&rl, 
$7.95. 1984) 



the Kelp board should be available as you read

this. Call Crabapple Systems directly (see below)

for inquiries or orders.

The voice-activated Verbot robot is also

special because, with software from Computer

Magic, it can be programmed from a 64; and can

be used for children with speech disabilities and

by children who don't speak English. As long as

children can make a sound, they can train Verbot

to obey them.

How To Build A Robot Of Your Own

Many of you kids out there probably want to

build a robot, just as I did. Now you have the

chance to learn how to build robots the smart

way—with robot kits. You can begin with little

robot toys like the Transformers and GoBots.

You can graduate to the erector set robots and

the Robotix construction kits. Then you'll be

ready for the Movit robots. The Movit kits have

dozens of pieces and take hours to build, but

they teach you a lot about robot mechanics and

electronics. With any of the more complicated

kits, it's best to get help from parents and teach

ers. It's easier and quicker to build a robot as a

team and much more fun.

After the Movits, you may be ready to tackle

a full-scale robot like the HERO or HEROjr. Or

you may wish to build a robot of your own de

sign. But before you do, stop and do a little re

search with books like the Everyone Can Build A

Robot Book from Simon & Schuster; The Robot

Catalog from Dodd, Mead; // / Had A Robot: What

To Expect From The Personal Robot from Dilithium;

or my book, Working Robots, from Hayden.

Robots Are Special

For you parents and teachers, don't be dis

appointed that I didn't show any robot maids or

butlers. These machines will arrive, not as robots,

but as intelligent appliances—dishwashers with

arms, ovens with voices, and smart vacuum

cleaners that wander around the house un

attended while they suck up dust and crumbs.

We could all use more help around the

house, but it will come from these intelligent

appliances, not from robots. Robots are special.

We humans find robots more fascinating than

any other machine because, unlike other ma

chines, robots appear lifelike. And there is a dan

ger that robots will lose this special charm if we

strip them of their lifelike qualities and turn them

into common, dull machines like can openers or

toasters.

Who loves robots the most? Kids. As parents

and teachers, our job is to recognize the fantastic

appeal that robots have for kids and use it

constructively to help them learn important

skills, and to spark their imagination. This can be

accomplished with a $2 robot toy as easily as

with a full-blown $4000 robot appliance. Qt

Why Don't You Check with the Experts?

When It's Got To Be Commodore

and It's Got To Be Right.. .
Cull for mil'r jn. <■ on new prmlucH CATALOGS: Free upon wrhtcn icquesl

NEED KEPAIRS: We me nn iiuthorliul

Commodore Hepulr Center!!!

NEW C-128!!!

Call for pricing,

availability & software.

PRIN

Powertypc Daisywhccl IS CPS

withCardcoB $354

Okldata 92 160 CPS

with Tymac Connection .... 429

Commodore MPS 802 . Call

'ERS
DPS 1101 Daisywhcc!

Direct Conned to C64 . . . Call

RilemanC + NEW Call

MW-350 Interface NEW Call

Okidala 182 NEW Call

PRINTSHOP&GRAPHICSL1BRARY I '49.00

DISK DRIVES
Commodore 1541 .... Call Commodore 1571/72 .. Call

Indus GT Call Phonemark Dntaseltc $29

Epyx Fail Loud S27

SPECIAL

SG10 PRINTER

2K Buffer

NLQMode

MONITORS

TcknikuMJIO S189 ZenilhZVM Gr/Amb SH9/99

. . CallCommodore 1702 .... Call Commodore 1902 .

DATABASE MANGERS

The Consultant $59 PFS:File $59

Super Base 64 49 PFS:Report 49

The Manager 35

WORD PROCESSORS

Paper Clip'St speller S55/G9 Easy Script $35

Fleet System 2 NEW.... Cull Easy Spell 17

ACCOUNTING

PeachtreeGL/AP/AR S139

Commodore CL/AP/Alt/PR/INV BO. 34

COMPUSERVE SiAKrfcH „ n „_

K1T&VIDTEX Bolhlin jy,y5

MODEMS
West ridge 6420 Call

Mighty Mo Call

Volksmodem 12 inmBud' Call

VIPTcrminal S29

Commodore 1660 59

ACCESSORIES

Com Cool Drive Fan S49 Power Pak $27

Com Cool Plus wJ surge fit) Surge Protector d-I'lug ... 25

BLACK NAUGAHYDE COVERS

C-64 or 1541 Drive ... ca. $5 1702Monitor $10

MSD Drives 1/2 5/6 1525/MPS 80 I 7

Gemini 10X 9 1526/MPS802 8
HOST OADERS SHIPPED WITHIN 18 HOURS' AdvirtiKd prim are In bank rhtcli o: money »rd«.

VISA'.MC OfuYr! ail 3 51 NO C 0 I1 OBIIEBS FeflMUl °> company chtrfci dtljj orJill il dl)i All Ida

■r? imaE - dclniivr mrrchjfidiv nrhmjrj fur ume produci cnlv Call lor rrlurn imhuinuiion number Ml

rtNrnrd producible Iul>|rc1 li*a FCTucLiflglrt <jnle» (key lie Jcf«liwf ind ttlatntdiot curt eiclnn&f Add

1% for shipping \ll SO miu \ PLrJT (all for snipping nn roomlets Ohm rwidenh uid 5 5H ulri UK. Vikts

ft avjilibiliiy suhjcil in chingr

IIOUKS: MON1MY IHII1AY 1" AM la 7 I'M • SATURDAY III AM In T I'M

ORDER

LINE:. 800-638-26
NFORMATION & IN OHIO 216/75K-OI

1301 BOAKDMAN-POLANn ROAD POLAND, OHIO 44514

the Kelp board should be available as you read 
this. Call Crabapple Systems directly (see below) 
for inquiries or orders. 

The voice-activated Verbot robot is also 
special because, with software from Computer 
Magic, it can be programmed from a 64; and can 
be used for children with speech disabilities and 
by children who don't speak English. As long as 
children can make a sound, they can train Verbot 
to obey them. 

How To Build A Robot Of Your Own 
Many of you kids out there probably want to 
build a robot, just as I did. Now you have the 
chance to learn how to build robots the smart 
way-with robot kits. You can begin with li ttle 
robot toys like the Transformers and CoBots. 
You can graduate to the erector set robots and 
the Robotix construction kits. Then you'll be 
ready for the Movit robots. The Movit kits have 
dozens of pieces and take hours to build, but 
they teach you a lot about robot mechanics and 
electronics. With any of the more comp,licated 
kits, it's best to get help from parents and teach­
ers. It's easier and quicker to build a robot as a 
team and much more fun . 

After the Movits, you may be ready to tackle 
a fu ll -scale robot like the HERO or HEROjr. Or 
you may wish to build a robot of your own de­
sign. But before you do, stop and do a little re­
sea rch with books like the Everyo ll e Call Build A 
Robot Book from Simon & Schuster; The Robot 
Catalog from Dodd, Mead; If 1 Had A Robot: What 
To Expect From Tile Persollal Robot from Dilithium; 
or my book, Working Robots, from Hayden. 

Robots Are Special 
For you parents and teachers, don't be dis­
appointed that I didn't show any robot maids or 
butlers. These machines will arrive, not as robots, 
but as intelligellt appliallces-dishwashers with 
arms, ovens with voices, and smart vacuum 
cleaners that wander around the house un­
attended while they suck up dust and crumbs. 

We could all use more help around the 
house, but it will come from these intelligent 
appliances, not from robots. Robots are special. 
We humans find robots more fascinating tha n 
any other machine because, unlike other ma­
chines, robots appear li felike. And there is a dan­
ger that robots will lose this special charm if we 
strip them of their lifelike qualities and tum them 
into common, du ll machines like can openers or 
toasters. 

Who loves robots the most? Kids. As parents 
and teachers, our job is to recognize the fantastic 
appeal that robots have for kids and use it 
constructively to hel p them learn important 
skills, and to spark th eir imagination. This can be 
accomplished with a $2 robot toy as easil y as 
with a fu ll-blown $4000 robot appliance. • 

Why Don't YOII Check with the Experts? 

When It's Got To Be Commodore 
and It's Got To Be Right ... 
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How To Type In

COMPUTERS GAZETTE Programs

Each month, COMPUTE!'? gazette publishes programs

for the VIC-20, Commodore 64, Plus 4, and 16. Each

program is clearly 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.

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 (ho!d

down the SHIFT key while pressing another key), the

character is underlined. For example, A means hold

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, I 3 , 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 press

CTRL-A.

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:

ECLRl

[HOME)

[UP)

(down]

[left)

{right)

Uvs)

{OFF)

{blk!

[wht}

fRED)

ICYN)
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When You Read:

[pur]

IGBN)

[BLU)

{YELl

[FlJ

[F2]

[F3]

£F4)

Piess: See:

CTRL

CTRL

CTRL

CTRL

I '
II '
im
ii •

EF6}

IF7}

Irs!

When You Read: Piess: See:

For Commodore 64 Only

EH

E43

153 E

se EH
■ ■

■ ■

How To Type In 
COMPUTEt's GAZK11'E Programs 

Each month, COMPUTE!'s GAZETrE publishes programs 
for the VIC-20, Commodore 64, Plus 4, and 16. Each 
program is dea rly 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 ca n 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 tum 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. 

Special Characters 
Most of the programs listed in each issue contain spe­
dal control characters. To faci litate 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; {S spaces} 
means to press the space bar five times. 

t o indicate that a key should be sll ifted (hold 
down the SHIFT key while pressing another key), the 
character is underlined. For example, a means hold 

When You Read: Press: ... : When You Read: 

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 all, 
type the key as many times as indicated (in our ex­
ample; enter eigh t SHIFTed A's). To type {SHIFf­
SPACE}, hold down the SHIFf key and press the 
space bar. 

If a key is enclosed in special brackets, R j, hold 
down the Commodore key (at the lower left comer 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 press 
CTRL-A. 

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 prosram 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 bet~veen direct and programmed cursor 
control is tile quote mode. 

Once you press the quote key, you're in quote 
mode. This mode can be confusing if you mistype a 
charocter 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 
ou t 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 fi x it. 

Press: ... : When Tou Read: Pr ... : ... : 
leLa) I Sill" II a.IHOM E ~ (PUR) I eml[!] ,. • 1--1 .t 
(HOME) I CUIHOME ~ (GRN) 8Q [J T I , ",IT 1m 11' 
(up) I SlUff 11 + CISI t rn (SLU) 80 GI 
(DOWN) It Cti • • ~ [YELl 80 Iii For Commodore 64 Only 

{LEFTJ I '"'IT I ~m'''1 1i 1 - gl j ~GJ ~ I Fl} " • {RIGHT} F""=-ig {F2} [ SlUff I [ " ill !2j ~ [!] .. 
(RVS) 1 em 1 GJ (j;g IFJ) 1 " • !Jl ~ CJ D -(OF~' ) 1 "" I GJ • 1F4) ~ " II i.j roD m 
IBLKI 1 ""I GJ .1 IFs} " II g,! c' D Ci: 
IWHTI 1 "" I [2J Il3I IF6) I SHIfT I " !II g.j ~0 ., 
(RED) 1",,10 m {F7} " II Pj ~ [2J (] 
ICVN) 1 ",,10 ~ IFS} I SHIfT I n I. iBj "C. 0 :1: 
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MLX
Machine Language
Entry Program

For Commodore 64 And VIC-20
Charles Brannon, Program Editori

MLX is a labor-saving utility that allows almost

fail-safe entry of machine language programs pub

lished in gazette. You need to know nothing

about machine language to use MLX—it was de

signed for everyone. There are separate versions for

the Commodore 64 and expanded VIC-20 (at least

8K).

MLX is a new way to enter long machine language

(ML) programs with a minimum of fuss. MLX lets you

enter the numbers from a special list that looks similar

to BASIC DATA statements. It checks your typing on

a line-by-line basis. It won't let you enter illegal

characters when you should be typing numbers. It

won't let you enter numbers greater than 255 (forbid

den in ML). It won't let you enter the wrong numbers

on the wrong line. In addition, MLX creates a ready-

to-use tape or disk file. You can then use the LOAD

command to read the program into the computer, as

with any program:

LOAD "filename",I,l (for tape)

LOAD "fflename",8,l (for disk)

To start the program, you enter a SYS command

that transfers control from BASIC to machine language.

The starting SYS number always appears in the

appropriate article.

Using MLX
Type in and save MLX (you'll want to use it in the

future). When you're ready to type in an ML program,

run MLX. MLX asks you for two numbers: the starting

address and the ending address. These numbers are

given in the article accompanying the ML program.

You'll see a prompt corresponding to the starting

address. The prompt is the current line you are enter

ing from the listing. It increases by six each time you

enter a line. That's because each fine has seven

numbers—six actual data numbers plus a checksum

number. The checksum verifies that you typed the

previous six numbers correctly. If you enter any of the

six numbers wrong, or enter the checksum wrong, the

computer rings a buzzer and prompts you to reenter

the line. If you enter it correctly, a bell tone sounds

and you continue to the next line.

MLX accepts only numbers as input. If you make

a typing error, press the INST/DEL key; the entire

number is deleted. You can press it as many times as

necessary back to the start of the line. If you enter

three-digit numbers as listed, the computer automati

cally prints the comma and goes on to accept the next

number. If you enter less than three digits, you can

press either the SPACE bar or RETURN key to ad

vance to the next number. The checksum automati

cally appears in inverse video for emphasis.

To simplify your typing, MLX redefines part of

the keyboard as a numeric keypad:

U I O

II I K L

M , .

become 0

MLX Commands
When you finish typing an ML listing (assuming you

type it all in one session) you can then save the com

pleted program on tape or disk. Follow the screen

instructions. If you get any errors while saving, you

probably have a bad disk, or the disk is full, or you've

made a typo when entering the MLX program itself.

You don't have to enter the whole ML program

in one sitting. MLX lets you enter as much as you

want, save it, and then reload the file from tape or

disk later.

MLX recognizes these commands:

SHIFT-S: Save SHIFT-N: New Address

SHIFT-L: Load SHIFT-D: Display

When you enter a command, MLX jumps out of

the line you've been typing, so we recommend you do

it at a new prompt. Use the Save command to save

what you've been working on. It will save on tape or

disk, as if you've finished, but the tape or disk won't

work, of course, until you finish the typing. Remem

ber what address you stop at. The next time you run

MLX, answer all the prompts as you did before, then

insert the disk or tape. When you get to the entry

prompt, press SHIFT-L to reload the partly completed

file into memory. Then use the New Address com

mand to resume typing.

To use the New Address command, press SHIFT-N

and enter the address where you previously stopped.

The prompt will change, and you can then continue

typing. Always enter a New Address that matches up

with one of the line numbers in the special listing, or

else the checksum won't work. The Display command

lets you display a section of your typing. After you

press SHIFT-D, enter two addresses within the line

number range of the listing. You can abort the listing

by pressing any key.

What if you forgot where you stopped typing?

Use the Display command to scan memory from the

beginning to the end of the program, When you reach

the end of your typing, the lines will contain a ran

dom pattern of numbers. When you see the end of

your typing, press any key to stop the listing. Use the

New Address command to continue typing from the

proper location.

(See listings an page 109.)
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lVILX Machine Language 
Entry Program 

For Commodore 64 And VIC-20 
Charles Brannon, Program Editor' _________________________ _ 

MLX is a labor-saving utility that allows almost 
fail-safe entry of machine language progr.uns pub­
lished in GAZEITE. You need to know nothing 
about machine language to use MLX-it was de­
signed for everyone. There are separate versions for 
the Commodore 64 and expanded VIC-20 (at least 
SKI, 

MLX is a new way to enter long machine language 
(ML) programs with a minimum of fuss. MLX lets you 
enter the numbers from a special list that looks similar 
to BASIC DATA statements. It checks your typing on 
a line-by-line basis. It won't let you enter illegal 
characters when you should be typing numbers. It 
won't Jet you enter numbers greater than 255 (forbid­
den in ML). It won't let you enter the wrong numbers 
on the wrong line. In addition, MLX creates a ready­
to-use tape or disk file. You can then use the LOAD 
command to read the program into the computer, as 
with any program: 

LOAD "filename",l,l (for tape) 
LOAD "fUename",8,1 (for disk) 

To start the program, you enter a SYS command 
that transfers control from BASIC to machine language. 
The starting SYS number always appears in the 
appropriate article. 

Using.MLX 
Type in and save MLX (you'll want to use it in the 
future). When you're ready to type in an ML program, 
run MLX. MLX asks you for two numbers: the starting 
address and the ending address. These numbers are 
given in the article accompanying the ML program. 

You'll see a prompt corresponding to the starting 
address. The prompt is the current line you are enter­
ing from the listing. It increases by six each time you 
enter a line. That's because each line has seven 
numbers-six actual data numbers plus a checksum 
/lumber. The checksum verifies that you typed the 
previous six numbers correctly. If you enter any of the 
six numbers wrong, or enter the checksum wrong, the 
computer rings a buzzer and prompts you to reenter 
the line. If you enter it correctly, a ben lone sounds 
and you continue to the next line. 

MLX accepts only numbers as input. If you make 
a typing error, press the INST/ DEL key; the entire 
number is deleted. You can press it as many times as 
necessary back to the start of the line. If you enter 
three-digit numbers as listed, the computer automati­
cally prints the comma and goes on to accept the next 
number. If you enter less than three digits, you can 
press either the SPACE bar or RETURN key to ad-

vance to the next number. The checksum automati­
cally appears in inverse video for emphasis. 

To simplify your typing, MLX redefines part of 
the keyboard as a numeric keypad: 

UIO 189 
HJKL bec(lmeO 456 

M, . 1 2 3 

MLX Commands 
When you finish typing an ML listing (assuming you 
type it all in one session) you can then save the com­
pleted program on tape or disk. Follow the screen 
instructions. If you get any errors while saving, you 
probably have a bad disk, or the disk is full. or you've 
made a typo when entering the MLX program itself. 

You don' t have to enter the whole ML program 
in one sitting. MLX lets you enter as much as you 
want, save it, and then reload the file from tape or 
disk later. 

MLX recognizes these commands: 
SHIFT-S: Save SmFT-N: New Address 
SHIFT-L: Load SHIFT-D: Display 

When you enter a command, MLX jumps out of 
the line you've been typing, so we recommend you do 
it at a new pro'!lpt. Use the Save command to save 
what you've been working on. It will save on tape or 
disk, as if you've finished, but the tape or disk won't 
work, of course, until you finish the typing. Remem­
ber what address you stop at. The next time you run 
MLX, answer all the prompts as you did before, then 
insert the disk or tape, When you get to the entry 
prompt, press SHlFf -L to reload the partly completed 
file into memory. Then use the New Address com­
mand to resume typing. 

To use the New Address command, press SHIFf-N 
and enter the address where you previously stopped. 
The prompt will change, and you can then continue 
typing. Always enter a New Address that matches up 
with one of the line numbers in the spedal listing, or 
else the checksum won' t work, The Display command 
lets you display a section of your typing. After you 
press SHIFT-D, enter two addresses within the line 
number range of the listing. You can abort the listing 
by pressing any key. 

What if you forgot where you stopped typing? 
Use the Display command to scan memory from the 
beginning to the end of the program. When you reach 
the end of your typing, the lines will contain a ran­
dom pattern of numbers. When you see the end of 
your typing, press any key to stop the listing. Use the 
New Address command to continue typing from the 
proper location. 

(See listings on page 109,) 
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Michael S. Tomczyk Magic

A Matter Of Time

All Commodore computers have built-in clocks

that "keep on ticking" even while a program is

running. The only time they may miss a few

ticks is when your computer interfaces with an

outside peripheral such as a printer or disk drive.

Then the clock may be interrupted or slowed

down.

You can use your computer's clock for all

sorts of things, from stopwatches (Commodore

computers have been connected to special sen

sors to measure performance times in water ski

competitions) to game programs and homework

helpers.

TI$ is an abbreviation for the variable

TIME$. Unlike most variables, TI$ is built into

the computer. You don't have to define it or give

it a value. The "clock" is automatically turned on

and set to "000000" when you turn on your

computer. It keeps time in hours, minutes, and

seconds. You can redefine TI$ and set the clock

to any time you like, To display the time on the

screen, type this command:

PRINT TI$

The computer displays the time in six digits

and runs through a 24-hour cycle from "000000"

(midnight) to "235959" (11:59:59 p.m.). The first

two digits represent the hour, the second two are

minutes, and the last two are seconds.

If you just turned on your computer, TI$

might read 000005, which means the computer

has been on for five seconds. If you've been

working for a while, the time might read 014530,

which means you've been working on the com

puter 1 hour, 45 minutes, and 30 seconds, if you
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haven't reset the clock.

Type the PRINT TI$ command again and

see how far the time has advanced while you

were reading this.

Military services, airline pilots, and many

foreign countries use a 24-hour time standard in

stead of the 12-hour a.m./p.m. standard we use

in the U.S. Computer time is based on a 24-hour

clock. A 24-hour time clock reading of "184530"

is the same as 45 and a half minutes after 6 p.m.,

or 6:45 p.m., and 30 seconds. Remember that

any a.m. time from 12:00 midnight to 11:59 a.m.

is the same in both time standards. Thus, 2 a.m.

in 12-hour time is 020000 in 24 hour-time.

To convert a p.m. number from 12-hour

time to 24-hour time, add 12 to the hour: 2 p.m.

is 2 + 12 or 140000. To convert 24-hour time to

12-hour time, subtract 12 from the hour: 203000

is 8:30 p.m. because 20 - 12 = 8.

To check any programs using time, check

the following time settings to make sure they "roll

over" properly to the next time: 005957, 095957,

115957, 125957, 215957, and 235957. When you set

these examples, the clock displays the time, counts 3

seconds and rolls over to the next hour. You may

find that spacing solutions are needed to adjust your

time displays so they come out properly.

Setting The Built-in Clock

Setting the clock is easy—in direct mode or in a

program. Type the following and press RETURN:

BASIC 
Michael S. Tomczyk Magic 

A Matter Of Time 

All Commodore computers have built-in clocks 
th at "keep on ticking" even while a program is 
running. The only time they may miss a few 
ticks is when your computer interfaces with an 
outside peripheral such as a pri nter or disk drive. 
Then the clock may be interrupted or slowed 
down. 

You can use your computer's dock for all 
sorts of things, from stopwatches (Commodore 
computers have been connected to special sen­
sors to measure performance times in water ski 
competitions) to game programs and homework 
helpers. 

TI$ is an abbreviation for the variable 
TIME$, Unlike most variables, TI$ is built into 
the computer. You don 't have to define it or give 
it a value. The "clock" is automatically turned on 
and set to "000000" when you turn on your 
computer. It keeps time in hours, minutes, and 
seconds. You can redefine TI$ and set the dock 
to any time you like . To display the time on the 
screen, type this command: 

PRINT TIS 

The computer displays the time in six digits 
and runs through a 24· hour cycle from "000000" 
(midnight) to "235959" (11:59:59 p.m.). The first 
two digits represent the hour, the second two are 
minutes, and the last two are seconds. 

If you just turned on your computer, TI$ 
might read 000005, which means the computer 
has been on for five seconds. If you've been 
working fo r a while, the time might read 014530, 
which means you've been working on the com· 
pu ter 1 hour, 45 minutes, and 30 seconds, if you 
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haven't reset the clock. 
Type the PRINT TI$ command again and 

see how far the time has advanced while you 
were reading this. 

Military services, airline pilots, and many 
foreign countries use a 24·hour time standard in· 
stead of the 12·hour a.m./p.m. standard we use 
in the U.s. Computer time is based on a 24·hour 
clock. A 24·hour time dock reading of " 184530" 
is the same as 45 and a half minutes after 6 p.m., 
or 6:45 p.m., and 30 seconds. Remember that 
any a. m. time from 12:00 midnight to 11:59 a.m. 
is the same in both time standards. Thus, 2 a. m. 
in 12· hour time is 020000 in 24 hour· time. 

To convert a p.m. number from 12·hour 
time to 24-hour time, add 12 to the hour: 2 p.m. 
is 2+1 2 or 140000. To convert 24·hour time to 
12-hour time, subtract 12 from the hour: 203000 
is 8:30 p.m. because 20 - 12 = 8. 

REM: To check allY programs /Ising time, check 
tile followillg time seWllgs to make sure tll ey "roll 
over" properly to tile lIext time: 005957, 095957, 
115957, 125957, 215957, .nd 235957. Wilen YOII set 
these examples, the clock displays (he time, COUllts 3 
secollds and rolls over to tile Ilext IlOur. You may 
/illd fllat spacing sO/utiOllS are needed to adjust your 
time displays so th ey come out properly. 

SeHlng The Built-In Clock 
Setting the dock is easy-in direct mode or in a 
program. Type the following and press RETURN: 



ENOUGH IS ENOUGH
Question: What do all other Commodore printer interface

manufacturers have in common?

Answer: Unnecessary high prices.

Bon Voyage,

$49.95
PARALLEL PRINTER INTERFACE

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

PRINTERS

Star Gemini X & SG series Riteman *MPI X Printer Mannesmann Tally

Star Delia BMC Brother DM-40 MT160

Brother DX—-

Infomnner

Blue Chip Smith Corona DP Series Citizen Olympia Compact NP

Fujitsu Panasonic KXP Radix *MPI SX Printer

The PPI works with all Centronics compatible parallel printers that utilize

standard ASCII characters and command sets in the transparent mode.

♦Special adapter cable is required.

FEATURES
High Speed Graphics Buffer. Commodore Print Function Lock G

Transparent Mode Lock Controls. Combining of Expanded and Condt

True Commodore Graphics. features.
Expanded Alpha, Numeric, and Graphic Characters. Combining of Emulation and Tramp

Expanded Reverse Alpha, Numeric, and Graphic No confusing DIP switches.

Characters. 15 page easy to follow Users Manila

Condensed Reverse Alpha Numeric Characters. Fully Shielded from end to end.
Total Emulation of Commodore's Graphic, Character,

and Command Set.
Distributor and dealer programs available. Call 316-264-6118 for immediate inform.il ion

dsi
T.M.

DATA SHARE, INC.
717 South Emporia - Wichita. Ks. 67211-2307

316-264-6118

Telex: 650193 4977

DSI is a major OEM and pnvale aad manufacturer. Call (or complete information and quotaoons.

~TM 
DATA SHARE, INC. 

717 South Emporia - WdWi, Ks. 6721 1·2307 
31 ~264-6118 

Telex: 650 193 49n 
DSI is • major OEM and private label marullIClIftr. Caller COI'Il)Iete ;"tormatlon and QUOIIIIions. 



COMMODORE 64

* with $19.95 Software Purchase

oo

COMPUTER AND SOFTWARE

$139
•170K Disk Drive S149.00*

• Troctor Friction Printer 5159.00

• 13" Hi-Res Color Monitor 01/9.J0 ■

SALE

CALL

BEFORE

YOU i
ORDER 1

PRICES

MAY

BE

LOWER

C128 COMMODORE

COMPUTER

(Coming Soon — Order Now)

299
OO

SPECIAL SOFTWARE COUPON

• Computer Learning Pad $37.95

• Voice Synthesizer $49.00

■ 12" Green or Amber Monitor S79.95

• 12" Daisy Wheel Printer $149.00

You

' COMMODORE 64 COMPUTER 1139.00

pay only 5139.00 (with ihe SI9.95 software

purchase see below} when you order the powerful

84K COMMODORE 64 COMPUTER1 LESS ihe value of

Ihe SPECIAL SOFTWARE DISCOUNT COUPON we pack

with your computer that allows you to SAVE OVER

5500 olf software salo p'iceiH With only 1100 ol

savings applied, your net computer cost is £39,001 '

■ WOK DISK DRIVE (149.00

You pay only £149.00 {with the SI9 95 software

purchase, see below) when you order Ihe I70K Disk

Drive! LESS the value ol the SPECIAL SOFTWARE

DISCOUNT COUPON we pock with your disk drive ihat

allows you lo SAVE OVER $500 oil software saie

prices11 With only S100 of savings applied, yaur net

disk drive [ait isS49 00

' IS" HIRES COLOR MONITOR SI79.00

you pay only $17900 (with the 51°.95 soitwaro

purthasa. see helow) when you order ihis 13" COLOR
MONITOR with sharper and dearer resolution than

ony other color monitors we have tested! LESS volue

of Ihe SPECIAL SOFTWARE DISCOUNT COUPON we

pack wilh your monitor ihol allows you lo sove over

S500 oil software sale prices" Wilh only S100 of

savings applied your net color monitor cost is only

$79.00. (16 Colors).

10 COLUMN B0 CPS

TRACTION/FRICTION PRINTER s li'1.00

You pay only It5°.00 when you order tfie Comstor T F

deluxe line printer that prints B'»xll lull size, single

sheet, roll or fan lold paper, labels, etc. Impact dot

rnolrix. bidirectional. LESS Ihe value ol the SPECIAL

SOFTWARE DISCOUNT COUPON we potk with your

prmler that allows you to SAVE OVER S5Q0 off

soltwore sale prices'1 With only S100 ol savings

applied your net printer East i* only (59.00

BO COLUMN BOARD (79.00

No* you program 80 COLUMNS on Iho screen of one

Time' Converts your Commodore b4 lo 00 COLUMNS

«hen you plug in Ihe B0 CQIUMN EXPANSION

BOARD1' PLUS A slor or pander ond word protessot!

BO COLUMNS IN COLOR

PAPERBACK WRITER 6-! WORD PROCESSOR 439.00

This PAPERBACK WRITER 64 WORD PROCESSOR is Ihe

hnest ovoiloble for the COMMODORE 64 computer1

The ULTIMATE FOR PROFESSIONAL Word Professing.

DISPLAYS JO or 80 COLUMNS IN COLOR or blatk ond

white1 Simple to operate powerful lex* editing

complete cursor and insert delete key controls line

ond paragraph insertion oulomoric deletion

centering, margin settings and output to all printers1

list $99 00 SALE 131.00 Coupon S29.95

Wo puck a SPECIAL SOFTWARE DISCOUNT

COUPON with every COMMODORE M

. COMPUTER. DISK DRIVE. PRINTER, or

MONITOR we islll Thii coupon olloni you

to SAVE OVER S500 OFF SALE PRICES!!

(Eiamplei)

PROFESSIONAL SOFTWARE

COMMODORE 64

Ham*

Paperback Wnler 64

Paperback Darn Base

Poporbock Didionary

Practical; II
iVnu Shop [Di*M

aianl'(o\(.

l*rogramjTierv ff*far«me

Guide

progromiTiBri Helpor

30 Column Soddrt (DlHh)

Oak Filer (h^Flip-N-FjIe}
D<ilu-e Topi: Ca^&eTFe

fro Joy Stick

Lighl Pen

Dull Cover

Simon i Basic

PiTllOpll tpyy

j ij£'Hnf L>rO pI 'L T7 L^puriiJtr

Mmn Col: 1
Flltvftilai

Hit

S99 DO

S69 00

124 15

S<4 15

SS9.9S

130 95

«1 »5

liv.9!

139.»S

1S9 DO

S19.9S

S3» 95

1 6 ti

fJ9 »5

139 »S

179 95

Ii9 95

159 95

iBl*

139 00

S3J.95

111 55

SI9 95

131 95

111 95

lit 9)

119 95

13» 95

114 95

14* 95

ill 95

SM.95

S 6 95

13195

S21 95

132 95

13' 95

179 95

Co kip on

139.95

134.95

510.00

114 95

136 95

119.9S

112.50

119.95

119 95

112.95

134 95

110.00

i 1.95

1 1 60

119.95

119 95

ll' 95

124.95
124 95

(See over 100 coupon items in our catalog!

Write or call for

I Sample SPECIAL SOFTWARE COUPON!

ATTENTION
Computer Clubs
We Offer Big Volume Discounts

CALL TODAY!

"The $19.95 Software Purehate Options

1 2« PfogroTi Qenui Pock (top* or

1 Oil Barroni'STraTegy Board Cam

3 O'\V Dr.,e Cleami-

4. HES Ca<n*t (duk)

5. Poga Joe [lapeoi diikj

LIST

m vs

119 95

12v 95

129.95

139.95

Kir

ii*.*i

Mill

111.1)

111.11

IH. IS

COMMODORE COMPUTER 1299.00

We viped a limited supply the lit week >n July We

will ihip on a first order basil. This all-ne^

revolutionary I2QK tompute^ use) oil Commodore £4

soltware and accessaries pigs all CPM programs

lor matted lot iho disk drive-

List $349 00 SALE 3791.00.

SUPER AUTO DIAL MODEM 159.00

Easy to VS9- Jus* plug inio your Commodore 64

campuior and you're ready lo transmit ond receive

mesujgei Easier lo use ihnn dialing your tetephane.

just push one key an your computer1 Includes

eidusiue eoiy lo use nrogram \qi up ond down

loading lo prmier and disk drives 9sit In U.S.A.

L.ii Sl?9 00 SALE 1S1.00

COMPUTER LEARNING PAD Il7.«

Wokos other graphics lablots obiolcte Thii TECH

SKETCH LEARNING PAD allows you lo draw on your

T.V. or Monilor and ihen you Can prinl whaievor you

draw on ihe screen on your printers. FANTASTIC!!!

L.sl $79.95 SALE H7.»S.

VOICE SYNTHESIZER H94OO

For Copnmijdore-ciJ computers. JusT plug iT in and you

ton program words ond seniences. od|Uil volume and

pilch make talking adventure aamei sound oction

gnmoi and cuslomtzed lolkies' > FOR ONLY 119.95 you

can add TEXT TO SPEECH |usl type a word and hear

your compiler lalk - ADD SOUND TO ZOP.K , SCOTT

ADAMS AND OTHER ADVENTURE GAMES!!

(Disk or lape )

12" GREEN OR AMBER MONITOR S74.9J
Your choice ol green or omber screen monitor, Iojj

quality. 00 columns « 24 lines-, eosy to read, cnti-

glare1 PLUS $9,95 for connecting cable. Com-64 or

VIC 20.

PRINTER/TYPEWRITER COMBINATION 1249.00

JUKI' Superb letier qualiry. daily wheel

pnnlor ■ fypewnler combinahan. Two machine! in one

- ju*t a fink of the swiTth. 12" enlra large corriage.

rypawnler keyboard, oulomahc morgin conlrol and

relocaie key. drop in cnsselte ribbon! (90 day

warranty) cenlronics parallel or RS?32 serial poM buill

i(Sl)US39f» SALEll«hM (Ltd Qty )

CARDCOG+ INTERFACE (59.00

For Commodore 64 and Vic 20 computers. Lelsyou uie

Qlher printers, wilh Centronix inierlocos- This |

mterfoce leis ihe printer acr like a Commodore pnnier
including prmling Ihe Commodore graphics (Dot 1

malrii wilh graphic copobiliiy prinren),

. •'. - 00 SALE 131.00.

• LOWEST PRICES * 15 DAY FREE TRIAL

* BEST SERVICE IN U.S.A. * ONE DAY EXPRESS MAIL

PHONE ORDERS
8o.rn.-8p.rn. Wookdays

9 a.m. - 12 noon Saturdays

• 90 DAY FREE REPLACEMENT WARRANTY

• OVER 500 PROGRAMS • FREE CATALOGS

Add S90.00 for shipping, handling and insurance. Illinois residents

please odd 6% lo.. Add SIO.OO lor CANADA, PUERTO RICO. HAWAII.

ALASKA. APO-FPO orders. Conodion orders musl bo m U.S. dollars.

WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA.

Enclose Cashiers Chuck, Money Order or Personal Check. Allow M

days far deli very, 7lo7dap*or phone orders, 1 dayexprasimaM!

VI5A —MASTERCARD CO.D, NoC.O.D. loCanodo, APO-FPO

We Love Our Customers

22292 N. Pepper Rd., Bairington, Illinois 60010

312/382-5244 to order

COMMODORE 64 

1t with $1~.95 Softwaro Purchase 

C128 COMMODORE 
G COMPUTER 
(Corning 500n - Order Now) 

CALL 
BEFORE 

YOU 
ORDER 

PRICES 
MAY 
BE 
LOWER 

$29900* 
"170K Disk Drive $149.00 '" 
• Tractor Friction Printe r $1S9.00 
113" HI·Rel Color Monitor 5179.00* 

• COMMODOltlU COMPUTER 5139.00 
You pay o~11 5139.00 ,whit ,he 519.95 .ell .... ,. 
pur""" • . ne to.low) when you order ,h. pawer lul 
B ~K COMMODORE 6~ COMPU1E~ ! LESS th •• elul 01 
,he SPE(l.t,L SOfTWARE OISCQUNI COUPON .. I pack 
wl '~ yo", cempu'" ,hoI allow. you I" SAVE OVEM 
S!oOO a ll $oh wer •• 01. 1',1,".1 1 Wi,h only 5100 01 
10 ' lng. oppli .d, you. ne, compu '" <0,11, $:l'1 .001 1 

• 170K DISK DAIVE 5149,00 
You PO I only $' 49.00 (willt th, 519.95 .0 I1wol' 
pur'he ... oee below) when you old., the 1701( Dl'k 
O, ivI ' lESS the volul 01 ,h. SP ECI AL SOFTWARE 
DISCOUNT COUPON we pac k wi l lt you, disk drive .h,n 
allow. you to SAVE oyn ssao 011 oollwor. 001. 
p,k e.! 1 With only 5100 oi ,a.ing' applid. your nt l 
di'~ d, I •• (OSI is '~9.oo. 

• 13" Hi·RES COLOR MONITOR un.oo 
You pay on ly 5179.00 (wllh Iht 519.9S .ahwo rt 
pu,(ho .... ulalowl wh'''Jou ald., Ih i. 13·· CO lOR 
MONIIOR wilh sha,po, on d.o,., , •• olulion Ihon 
ony olh t r <010' manila" w, h-a .. ' .... d! lESS volu . 
01 Ihe SPECIAL SOFIWARE OISCOUNT COUPON we 
pa(~ ""ilh your mon ilO' Ih-al ollow. you 10 .ove 0"" 
S!oOO oU o.ollwo, •• 01. 1'6 ( .. 11 Wilh only 51 00 01 
'Oying' opplied you, "el (010' mOnilO' <0" i. only 
S79.oo.( I/>Colou). 

10 COLUMN . 0 CPS 
TRACTlON f fRICTlON PRINTER 1 159.00 

You pay only 11 59.00 when you o,de, Ihe Com"or I l f 
delu .. lin. p, lnler Ihol p, ln" 8 ' ,.11 lull . I'e . • inSI .. 
,h.,I. roll 0' Ion laid paper . lobel •. el<. Impact dOl 
mou i • . bidi,ectionol. LESS Ih ... 01 ... oi 'he SPECiAl 
SOFT WARE OISCOUNT COUPON we po( ~ wi'h yo .. , 
p' inlt • • ho. ollow. you '0 SAVE OVER S!oOO of! 
. ollwo, • • 01. p,ices !! Wi,h ani , $100 01 oo. ing. 
oppll,d you, "e ' p,inlt. <0 •• 1. only $59 .00 . 

. 0 COLUMN 80ARD 5n.00 
Now you p'og,om eo COLUMNS on Ih. "'H n 01 on .. 
.ime l Can •• " . your CommodOfe b~ 10 80 COllJMNS 
"" h.n you plug in Ih. eo COLUM N EXPAN SION 
BOARO! I PLUS' .10' .. pond. , and ""o,d p'oc ... o,! 

U COLUMNS IN COlOIl 
PAPlllBACK WIlITEIl U WORD PROCESSOR 5J9.ot 

Ihi. PAPU6ACK WRITER 6~ WORO PROCESSOR i. the 
"" .. t o.ol lobl. fo, 'he COMM OO.QRE 64 compu .. , 1 
Ih. UHIMA TE fOR PROHSSIONAL Word P'o<e$Olng . 
DISPLAVS ~o 0' 80 COLUMNS IN COLOR 0' blo<k and 
whit, I Simpl. '0 ope'o ... "" .... lui ".1 ed, ' lng 
compl. ,. (u"o, and .", .. lIdel ... ~ .. y ( onlrolo lint 
ond pa'09,oph ' n .. " ion ou'omo.1c d.le,lon. 
cen .. , ing . mo'gin .elting. and culpu' ' 0 oil p,;nl. ,.1 
LI .. $99.00 U.U IlUO Coupon $19.'1) 

'LOW!ST PRICES'1S DAY FRU TRIAL 

W. poclc 0 SPfCIAl SOHW ARE DISCOUNT 
COUPON with e .. e • ." COMMOOORE .. 
COMPUtER. DISK DIlIVE. PRINTER. or 
MONITOR w .... 111 Thl. ( oupon allow. you 
10 SAVE OVER HOG Off SAlE PRICISII 

PROFESSIONAL SOFTWARE 
COMMODORE 64 

Po .... , bo<~ W.;,., 6' 
P . .... ,bo<~ Dat_ ...... 
Po .... ,boc~ 0 ;<1;"""'1 
P,.<lle . l, II 
P, ." , S~ (D .. ~ ) 

' '''''",01< P'og'.",,,,.,, _.1 . .. ",. 
Gu ld. 

P' og '."''''." " .Ip. , 
101 .~ ) 

I(l C.l u",,, S" .. " (0 .. 10. ) 
D"" f ll., (by Fllp.N.FiI.) 
D. lu , . I.p. C .... " . 
P'o Jo, s,.,. 
Ullh, Po" 
Du" Co ••• 
51_n ' ....... ' i,,,,,,,, II l~, . 
Su ..... G'.ph" . (0 p.and., 
Mu. ', ( ok I 

~I" hi. 

i9i .oo U, .OO 
16i .00 n o.9S 
H ' .9S I " 95 
16~ .9S In.'S 
I .. 'IS 131 OS 
H9 .tS 11. U 
110 oS 1169S 

H9.'S I n .'$ 

"9.9$ 119.9S 
139 .9S 110.' 5 
119.00 1".95 
I I" .9S 511 .95 
IJO .'S 110.95 
1 8 .1S I 6.95 
,n.'s In's 
I JO.S 11 • .• 5 
119.95 111.<15 
". 9S I n .<15 
159." 119.'5 

(S88ovor 100 coupon lI.ms/n Ollr ("''''og) 
Wrll . or ( 1111 fllf 

SlImpl. SPECIAL SOfTWARE COUPONI 

ATTENTION 
Computer Clubs 
We Offer Big Volume Discounts 

CALL TODAY! 

1. ' 0 ""9'.'" """u. P.<~ ( 'O"," 0' " I, k) 
1. O,IIo""" •. S".'*9Y aoo,,,wm. 
l . OI.Io.Ot •• • CI ...... , 
o. Hts Gam •• (di.1o. 1 
5. P~J.,. I I.~,,,d;." ) 

I n .9S 
109.tS 
I n .'' 
119.tS 
I n .t} 

PHONE ORDERS 

"I.U 
.11 • ., 

'".U 111.U 
"1.11 

t BEST SERVICE IN U,S,A •• ONf DA Y fXPRESS MAIL 8 Q. m .. 8 p .m . WoekdQy $ 
9 Q.m. · 12 noon SQlurdQ.". 

• Computer Learning Pad $37.95 
o Voice Synthesl:r.er $49.00 
012" Green or Amber Monitor $79.95 

Wheel Printer S199,00 

• C12. COMMODORE COMPUUR I2n.oo 
W • • • peel ° IOmitil'd . upply Ihe h ' wetk in July. We 
.. HI .hip on ° Ii... o,d.. baois. Ihi. oll·".w 
... olullono,y 12811. <ompu, .. u ... all Commodo .. 6. 
'o ll wo, .. arid 0«' ''0''' ' pluo all CPM p,oo,om. 
10rmOll.d 10' ,h. dis. dr; •• . 
li" S3~9.oo. UU 11".00. 

SUPER AUTO DIAL MODEM U'.OO 
~o,y '0 u ... )u . ' plug lnlO you, Commodo, . 64 
compul., and you·,. feedy '0 Iron.mi. and .ee.i,.e 
me"ogel . £0.1 .. to u .. Ihon dialing you, •• Iephone. 
ill" pu.h on .. hy on you, compu'''' Indud .. 
.. (I .. oi •• .... y 10 U .. prog'am 10' up 011<1 down 
lcoding 10 p,inl., ond do •• d'I ••• • Ie" /" U. S.A. 
t lo l SI19 .oo SALI ISt.OO. 

COMPUTEII LEARNING PAD 537.9) 
Mok ... olh .. , g'aph'(I lobi. " ab.olet • . Ihil TlCH 
SKE TCH LEA~NING PAO 0110 ... you 10 draw on you, 
1.1,1. 0' Monllo' ond ,h. n you (O n p, lnt what . . .. you 
d.ow 01\ Ih •• " een on you, prJnl.". FANIASTlC I! 1 
U" $~.9S UU Ill.U. 

VOICE SYNTHESIZER 549.00 
fOf Commudo,.·6' compute, •. Ju" plug i. in a nd you 
( 0 " p'og,om wo.d. ond .. n""'.I. odj"" oolum. ond 
pitch. ma~. lolking odv. nt"re gom ••. ,cund o(lion 
gam .. and cu .. om •• ed 10I ki • • 11 FO~ ONLY SI9.9Syou 
<on odd I£XI 10 SPEECH, ju" Iyp. 0 wo,d and h ... , 
, our <ompu,., tol~ _ ADO SOUNO 10 "'lORK- . scon 
AOAMS AND OIHER AOVENIUR E GAMES! I 
IDi •• 0 ' lap • . ) 

12" GRUN 011 AMBER MONITOR 17'.95 
You, choice 01 9,,,.n 0' amber ",un moni'o •. I<rP 
quoilly. 80 <olumn •• 24 lin ... 10', '0 ,ood. onti· 
glo re l PLUS S9.9S fo' <onn t "ing (obi ... Com·/>. a' 
VIC · 20 . 

PlllNTUJl'I'PEWRITn COMIiNoUlON 524'.00 
-)UK)"· Sup.,b 1 .. 1t, qllOtlty. dol. y ... hHI 
prinler" yp . .. rIt .. , (ombi"""on. Two moehin •• In 0 ... 

_ iu,! a !lic ~ ol .ne .witch. 12·· .. lrO lo'g' corriag'. 
'yp . .. ri •• , ke yboa,d . oulomo, lc mOfgin con"ol and 
,.I",ole .ey. d.op in (o"'''e 'ibbonl (90 doy 
worronly) <.nlronic. po,ollel 0' RS2l1 .. riol port buill 
In (Speclly) . lI., $3(9.00. UU IH'.to . Il ld. OlY .) 

CARDCO G + INTERfACE In.GO 
For Commodo,e 6~ and VIc :1O <ompu l .... Let. you u .. 
olh., p, int." with C."lronko Inl.,lo(.. . Th i, 
1" .. , lo<.I.l1lh. p"n'.' 0<1 1,10. a Commodore p, I"It' 
Including p"nling lh. Commodor. 9,ophi<1 IDo, 
mo" i. wllh g'ophi< <opabillty pfin""). 
Lill $109.00 UU ISt.H. 

" 0 DAY FREE RfPLACEMENT WARRANTY 
• OVER SOO PROGRAMS" fREE CATALOGS 

Add SIO.oo fo , ,hipping. hondling ond in. u'on.c:e . IllIno lo , •• Iden .. 
1'1..". odd 6% 10~ . Add 520 .00 for CANAOA. PUERTO RICO . HAWAlI . 
ALASKA. ApO·FPO ord .... Conodion o.d ... muS! b. In U.S . doll",.. 
WE 00 NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA. 

PROTECTO 
~nclo •• Caohie .. Ch .. e ~ . Mon.y Order or P ... o"ol Check. Allow 14 
doy. lor d. live,y . 210 7doy. 10 ' phon. ord.lI . 1 da y .~P'''1 moll l 
VISA _ MASTER CARO _ C.O .D. No C.O.D. 10 Conodo. APO· FPO 

W e Love Our Customers 
22292 N. Pepper Rd .. Barringlon. Illinoi s 60010 

312/382-5244 to order 



FANTASTIC COMPUTER PRINTER SALE!!!

10X COM-STAR
HIGH SPEED

Tractor Friction Printer

130-150 CPS
Only

COM-STAR

List $499

15%" 150-170 CPS Printer S319M

• Lowest Sale Price, Premium Quality, Tractor/Friction Printer in the U.S.A. (Best Value)

■ High Speed 130-150 Characters Per Second ' 40,46,66,80,96, 132 line spacing

• Word Processing, Letters • Business Forms ■ Labels. Graphics, Tables • List Programs

Fantastic Graphics ' Print Modem Data * The Most Important Accessory For Your Computer

Premium Quality

130-150 CPS JOX COM-STAR

High Speed Printer $199
10" carriage. 2K buffer, prints

8>£"xU" standard single sheet or

continuous feed paper, Bi-directional,

impact, dot matrix, 130-150 CPS, 9x9

dot matrix with double strike

capability for 18 x 18 dot matrix (near

letter quality), high resolution bit

image, underlining, downloadable

characters, true lower descenders

with super and subscripts, prints

standard, block graphics, and special

characters. It gives you print quality

and features found on printers costing

twice as much!! (Centronics Parallel

Interface) (Better than Epson FX80

and Gemini lOxi.

List $489.00. Sail- $139.00.

Premium Quality 150170 CPS

15!/ZX COM-STAR Business

Super High Spped Printer $319.00
Has all the features of the 10X COM-

STAR PRINTER plus ISW' carriage
and more powerful electronics

components to handle large ledger

business forms! (Better than Epson

FX 100& Delta 15).

List $500. Sale $310.00.

■JUKI1
12" DAISY WHEEL

PRINTER $199.00
"JUKI" Superb letter quality daisy

wheel printer, 12" extra large

carriage, up to 12CPS bi-directional

printing, drop-in cassette ribbon, (90

day warranty) Centronics parallel or

RS232serial port built in! (Specify).

Limited Qtittntitirx,

List 1200.00. Sale $199.00.

■JUKI
Printer/Typewriter

Combination $249.00
"JUKI" Superb letter quality, daisy

wheel pr inter/type writ er

combination. Two machines in one —

just a flick of the switch. 12" extra

large carriage, typewriter keyboard,

automatic margin control and relocate

key. drop in cassette ribbon! (00 day

warranty) Centronics parallel or

RSB82 serial port built in (Specify),
List S349.00. Sule $249.00.

OOlympia
Executive Letter Quality $339.00

15" Daisy Wheel Printer
This is the world's finest daisy wheel

printer. Fantastic letter quality, up to

20 CPS bi-directional, will handle M.4"

forms width! Has a 256 character print

buffer, special print enhancements,

built In tractor-feed (Centronics

Parallel and RS232C Interface) [90

day warranty).

List $640.00. Sale $339.00

OOlympia

Printer/Typewriter Combination $439.00
Better than IBM Selectric. Superb

computer printer combined with the

world's finest electronic typewriter.

Two machines in one, just flick the

switch for up to 20 CPS printing (300

Words per minute) on a 15" carriage

that handles up to 14 1/8" In. paper.

Drop in cassette ribbon — express lift

off correction, Centronics parallel

interface (00 day warranty).

List $749.00. Sale $139.00.

• 15 Day Free Trial — 1 Year Immediate Replacement Warranty

-PARALLEL INTERFACES

For V1C-20 and COM-64 — $59.00. Apple — $59.00. Atari — $59.00.

Add S14.50 lor shipping handling and insurance. Illinois resident

plecse odd 6*. la.. Add SM.OO lor CANADA. PUERTO RICO, HAWAII.

ALASKA. APO-FPO ordors. Conadion orders must be in U.S. dollors.

WE OO NOT EXPORT TO OTHER COUNTRIES. EXCEPT CANADA.

Enclose Cashiers Chech, Money Order or Personal Chock. Allow Id

days delivery 2 To 7 days For phono orders, I day express moiH

VISA - MASTERCARD — COD. No C.O.O. io Conoda or APO-FPO

We Love Our Customers

22292 N. Pepper Rd., Barrington. Illinois 60010

312/382-5244 to order

FANTASTIC COMPUTER PRINTER SALEm 

P r emium Qua lity 
130·150 CPS lOX COM·STAR 

High Speed P rin ter $199 
10" carria ge. 21{ butrer. prints 
BJh"x\l" s tandard s ingle sheet or 
contlnuous feed paper. BI·dlrectlonal. 
Impact, dot matrix, 130·150 CPS, 9 x 9 
dot matrix with double strike 
capability for 18 x 18 dot matrix (near 
leUer quality) , high reso lutlon bll 
Image. underlining. dow nloadable 
characters, troe lower descenders 
wllh supel' and s ubser!]>ls . prints 
standard, block graphics, and special 
char~ctcrs. It glvl!s you print quality 
and features found on printers costing 
twice as much !! (Centronics Parallel 
Interface) (Belle r than Epson FX80 
and Gemini lOx). 
List $<199.00. Sale $ 199.00. 

Premium Qua lity 150·170 CP S 
15VzX COM·STAR Business 

Super High Speed Priole r $319.00 
Has all the fealures of the lOX COM· 
STAR PRINTER plus 15~" carriage 
and more powerful electronics 
components to handle large ledger 
bUSiness forms! ( Bette r than Epson 
FX 100& DeHa Hi). 
List $599. 81\le S:U 9.UO. 

.... UKI· 
12" D A I SY WHEEL 
PRI N T E R $199.00 

"JUKI"' Supe rb letter quality daisy 
wheel pri nter . 12" extra large 
carriage, up to 12CPS bt·dlrectlonal 
printing, drop·ln casselle ribbon. (90 
day walTanty) centronics parallel or 
RS232 serial port bulllln ! (S peC ify" 
[Ami/ cfl QIHIIIlitiv,~. 
Lis t $299.00. Sale SI99.00. 

.... UKI· 
P r inte r / T y p e write r 
C ombination $249.00 

"JUKI" Supcrb le tter quality. (Inlsy 
whe e l prlnterltypewrlter 
combination. Two machines In one -
just a flick of the switCh . 12" extra 
large carriage, typewrite r keyboard, 
automallc margin control and relocate 
key, drop In casse tte ribbon! (90 day 
warranty) centronics paralle l or 
RS232 se rial pori bulll In (Speciry) . 
Lis t $349.00. 811 1e S249.00. 

"Olympia 
Executive Lette r Qua lity $339.00 

15u Da isy Wheel P rinter 
This is the wor1d's finest daisy wheel 
printer. Fantastic letter quality, up to 
20 CPS bl-dlrec tional, will handle 14.4" 
forms width! Has a 256 character print 
buffer, special pri nt enhancements, 
built in tractor·feed (Centronics 
Parallel and RS232C Inle rface ) (90 
day warranty J. 
List $649.00. SI\le $339.00 

"Olympia 
Printer/Typewriter Combination 5439,00 
Better than IBM SelectriC . Superb 
computel' prInter combined wllh the 
world' s finest electronic typewrite r. 
Two 'machlnes In one, just flick the 
switch (or up to 20 CPS printing (300 
Words per minute) on a 15" carriage 
that handles up to 14 1/8" In. paper. 
Drop In ca ssette rIbbon - express lin 
off correcllon, Centronics paraliel 
Interface (90 day warranty). 
LIst $749.00. Snle $439.00 . 

• 15 Day Free Trial- 1 Year Immediate Replacement Warranty 

____________ PARALLEL INTERFACES 

For V IC-20 and COM-64 - $59.00. A p p le - $59.00. A to r i - $59.00. 

Add SI • . SO lor .hipplng. t>andl lng and In. uro"" •. IllInoi. , •• Idanl> 
pleo •• odd b% 10~ . Add $29.00 10. CANADA. PUERTO RICO. HAWAII . 
AlASKA . APO·FPO o.do ... Conodlon o,d ... mu. 1 b. in U.S. dollo ••. 

WE DO NOT EXPO RT TO OTHER COUNTRIES. EXCEPT CANADA. 
Endo." Co.hi ... Ch.ck. Money O.d • • Of Pe .. onol Che<:k . Allow I. 
doy. dell.e.y . ' 10 7 day. lor phone o.de ... 1 day e.pre .. moill 
VISA _ MASTERCARO _ C.O.D. No C.O.D. '0 Conodo o r APO·FPO 

PROTECTO 
W e Love Our Cust o-mers 
22292 N . Pepper Rd .. Borrington. Ill inois 60010 

312/382-5244 to order 



40 or 80 Columns

in Color Paperback Writer 64
40 or 80 Columns

in Color

This is the easiest to use ond most powerful word processor available for the Commodore 64, As you type on the

screen, you will see your letters and words appear on the screen exactly as they will be printed (i.e. Italics will

be Italic. Bold Face will be Bold Face). With the printer files you can customize Paperback Writer 64 to use ail the

fancy features of your printer. Loads EZ Script1"-. Paperclip" , & Wordpro 641"; Files so you can easily upgrade

your post wordprocessing \exl that you've written with obsolete wordprocessors.

Take a look at some of Ihe olher features:

• Wordwrap - - No Words Break At The Edge Of The Screen.

■ Flexible Cursor Movement, Including Tabs And Other Timesovers.

• Deletion And Insertion Of Characters. Lines And Blocks Of Text.

• On-icreenText Enhancement, Such As Bold Face. Italics. Underlining.

Superscripts And Subscripts. And Foreign And Other Characters.

• Manipulation Of Block* (ranges) Of Text For Functions Such As Moving

And Deleting, Even Between Files.

• Sorting Lift* In Order Of Numbers And Letters.

• Aligning And Adding Numbers In Columns, Helpful With Tables.

• Variable Margins At Left And Right, And Paragraph Indentation.

• Lines Centered. Justified Or Aligned Ai The Right Side.

■ Variable Page Lengths And Line Spacing.

• Borders At Top Or Bottom With Optional Title Lines And Poge Numbers.

• Linked Files To Print Extra-long Documents In Sequence.

• Flexible Printer Set-up To Allow Use Wilh Any Printer.

• Find And Replace Text Functions That Con Be Automatic,

■ Complete Or Selective Directories Of Files On The Disk.

• Sequential Files For Moil Lists And Communication With Other

Computers.

• Spelling Checker, Checks Your Spelling.

INTRODUCTORY PRICE

$3995
it it Plus it it

DOUBLE PROTECTO FREE TRIAL

We ore so sure this is (he easiest ond most powerful word

processor ovcilable, we will give you 30 days to try il out. If you
ore not completely satisfied, we will refund your purchase price.

Full help screens on line with additional help on the disks mean

you don't even need a manual. If you're in the middle of a page
and you want !o know how lo use a special function just hit F7
and the information will appear before your eyes. If you still
don't understand hit F7 again and a more detailed explanation

appears. Then simply hit F8 and you're back in

the letter where you left off. No manual lookup

necessary. This is the easiest word processor in

the world to use.

List 599.00. Introductory Sale Price $39.95.

PAPERBACK DATABASE List $69.00. Sale $34.95. * Coupon $24.95.

Add $3 00 for shipping, handling ond insurance Illinois residents
pleosn odd b% ton. Add $6.00 lOr CANADA. PUERTO RICO. HAWAII.

ALA5KA APO FPO aiders. Canadian ardeis musi be in U S. dollars

WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA.

Enclose CoshicTs Chock. Money Order or Personal Chock. Allow 14
doys lor delivery I 10 7 days for phono ordiri. I doy eipress moil1

VISA - MASTER CARD C O.D.

No COD. loConadp, APOFPO

We Love Our Customers

22292 N. Pepper Rd.. Borringion. Illinois 60010

312/382-5244 to order

-:. -:. NEW f:r f:r 

40 or 80 Columns 
in Color 

Con'llnodore - 64 

Paperback Writer 64 

-:. -:. NEW -:.-:. 

40 or 80 Columns 
in Color 

This is the eosiest to use and mo st powerful word processor available for the Commodore 64. As you type on the 
screen, you wi ll see your le tters and words appear on the screen exac t ly as they wi ll be printed (i.e . Iialics wi ll 
be Ita lic. Bold Foce will be Bold Foce ), Wi th the p rinter files you con customize Paperback Writer 6410 use oi l the 
foncy fea tures 01 your prinler . Load s EZ Scrip l ® . Poperclip@ . & Wordpro 64 ® Files so you can easily upgrade 

#1 
your pas I wordprocessing le x l Ihol you've written w ith obsolete wordp roccssors. 

Tok e a look 01 some of the other leo tures: 

Wordwrlllp - No Word~ Break AI The Edge Of The Screen. 

Fle.ibl e Cursor Moveme nt, Including Tabs And Otner Timesovers. 

Deletion And Inse rtion 01 Cnaracters . lines And Blocks 01 Text . 

• On·,creon Tox t Enhancement . Sucn As Bold Face . 1Iolics. Underlining . 
Superscripts And Subscript s. And Foreign And O tner Characters. 

• Manipulation Of Block, (range,) 01 Tex t For Functions Such As M oving 
And Deleting . Even Between Files. 
Sorting Li,t, In Order 01 Numbers And leiter s. 

• Aligning And Adding Numbers In Columns. Helpful Witn Tables. 

• Variable Morgln, Atlelt And Rignt . And Paragrapn Indentotian. 

• Line, Ce ntered. Justified Or Aligned At Tne Rignt Side. 
• Yarloble Pago lengths And Line Spacing. 

• Borders At Top Or Boltom Witn Op tional Tit)e l ines And Poge Numbers. 

• Linked Files To Print Extra . long Documen ts In Sequence. 

• Fledbl e Printer Set-up To Allow Use Wi tn Any Printer. 

• Find And Reploce Text Functions Tnot Can Be Automatic . 
Complete Or Selective Dlrectorle, Of Fi les On Tne Disk. 

• Sequentlol Flies Far Moiilists And Communication Witn Otner 
Computers. 

• Spelling Checker. Cneck s Your Spelling . 

INTRODUCTORY PRICE Plus $3995 Full help screens on line with odditional help on the disks m eon 
you don' t even need a manuol. If you're in the middle 0 1 0 page 
and you wont fa know how t o use 0 specia l function just h i t F7 
and the informa tion will oppear bef o re your eyes. If you sti ll 
don' t understand hit F7 again and 0 more detai l ed explano t ion r------------------------, appeors . Then simply hit Fa and you' re bock in 

DOUBLE PROTECTO FREE TRIAL the leiter where you left off. N o manual looku p 
We are so sure tnis is Ine easiest ond most powerful word necessa r y. This is the ea siest word processor in 
processor available . we will give you 30 days 10 try il out. If you the world to use . 

,-'_"_"_0_' _"_m~p_'._'_._'y:..."_li~, '_;.~d:.... w....:._w....:"_' _,,~'~"~"~d~y~o~"~'~P~"~,~'~h~o~,:.~p~'~"~e~._.J Li st $99.00. Introductory Sale Price $39 .95. 

PAPERBACK DATABASE lis t $69.00. Sale $34.95 .• Cou on $24.95. 

Add S3.00 10' shipping . hondllng ond insy ,onc • . lilinoi. "'idenU 
pleo," odd I> ~. to" . Add 51> .00 to, CANAD A. PUERTO RICO. HAWA II . 
Al ASKA. APO·FPO ord .... . Canodion o,d." muSl be in U.S. dollors . 
WE 00 NOT EXPORI 10 OTHER COUNTRIES EXCEPT CANADA. 
Enclo.e Co,hie .. Che<k . Mo n\!'1 O,d .. , 0' Per.onol Chec k . Allo .... U 
days 10' deli •• " . 1 10 1 doy. to, pho_ o,d.". 1 doy ... p .... moil! 

VISA _ MASTER CA RD _ C.O .D. 
No C.O.D. 10 Conodo. APO.FPO 

PROTECTO 
We Love Our Cust01'ners 
22292 N. Pepper Rd .. Borrington . Illinois 60010 

312/382-5244 to order 
" ....... · .... __ .. .. c_ .... _ .. _ ....... ' _"' .. - ... .. __ . .. .. " . .... ............ I W ....... . . .... .. _ . .. . .... .. _ .... . .. . ... 



Commodore 64

One Megabyte

M99 Disk Drive '
Store Spreadsheets, Databases, Wordprocessing Data, Etc.

• Commodore 64 • PET • 8032 • B128

The one megabyte disk keeps you from hunting through hundreds of disks for your programs: plus running out of

room on your drive tor Data base Data, Word processing Text, Spreadsheet Data, Business program Data. etc.

With the One Megabyte Disk Drive you can store over 5Vi times the capacity of the 1541. You can store your

own programs and any bock-upable commercial programs plus data from your business progroms*. Perfect as o

second Drive! ! ! ! Enter the world of professional compulers today. C-64 requires IEEE interface.

List $899.00. Sale $199.00. LIMITED QUANTITIES! -Require; 2 drive software.

$ 29900 Sale $29900
15%" High Speed

150-170 CPS

BUSINESS PRINTER
The MPP-1361 is a highly advanced 136-250 column 15Vi" professional tractor/friction printer with full Bit image

graphics and downloadable characters for custom reports and program listings. The paper feed includes a multiple pin

tractor for smooth error free operation. With the ribbon rated at 1 million characters (no mess cartridge) and the print

head at 100 million characters this printer will last a lifetime. Full formatting with neor letter quality mokes lining up

decimal points, automatic "$" signs and tabbing look fantastic and easy to use. With out a doubt THIS IS THE BEST

PRINTER VALUE IN THE U.S.A. List $899.00 Sale 5299.00. LIMITED QUANTITIES!

SPECIFICATIONS

PRINTING METHOD

Serial Impact Dol Matrix

PRINT RATE

150-170 Characters per

second(CPS)

PRINT STYLE

Near Letter Quality

PRINT DIRECTION

Bi-directional

COLUMN CAPACITY

136 - 250

LINE SPACING

Programmable

COPIES

3, including original

RIBBON TYPE

Cartridge (S14.95)

RIBBON LIFE

1 Million Characters

PAPER WIDTH

3" to 15V 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
This interface plugs into your Commodore 64 Disk Drive port and allows you to hook up the 1 Megabyte Disk Drive and

MPP-1361 Printer as well as other IEEE devices. Separte power supply insures reliability. Fantastic Interface, (includes
all cables) List S109.95. If bought with printer or disk drive $69.00.

(no interlace needed for PET. B-128, ond 8032 computers)

Add S17 50 for shipping, handling and insurance. Illinois residents
pleose add 6"- la*. AddS35.0Gfor CANADA. PUERTO RICO. HAWAII,

ALASKA, APO-hPO orders. Conadion order* must be in U.S. dollars.

WE DO NOT EXPORT TOOTHER COUNTRIES EXCEPT CANADA.

Enclose Cashiers Check. Money Order or Personal Check. Allow T4

daysfor delivery. 2to7dgysior phone orders, I doy ew press mail!

VISA - MASTER CARD — C.O.D.

No C.O.D. lo Canodo. APOFPO.

We Liove Our Customers

22292 N. Pepper Rd., Barrington, Illinois 60010

312/382-5244 to order

COIllIllodore 64 • 

egabyte 
Di Drive $199 

Store Spreadsheets, Databases, Wordprocessing Data, Etc. 
• Commodore 64 • PET • 8032 • 8128 

The one megabyte disk keep s you from hunting through hundreds of disks for your programs: plus funning out of 
room on your drive for Dota bose Dolo , Word processing Text , Spreadsheet Data , Business program Data . elc. 
With the One Megabyte Disk Drive you co n store over 5% tlmos tho capacity of tho 1541 . You con store your 
own program s and any bock-upable co mme rcial programs plu s dato from your business programs' . Perfect as a 
second Orive ! ! ! ! En ter the world of pro feSSional compute rs today. C-64 requires IEEE in ledDeo. 
lisl $899.00 . Solo $199.00 . LIMITED QUANTITIES/ 'Roqulros 2 drive sottwore . 

Sale 
15Y2" High Speed 

150-170 CPS 

BUSINESS PRINTER 
The MPP-I 36 1 is a highly advanced 136-250 column 15 '1, ' professiona l traclor / fr ic ti on printer with fu l l Bit image 
graphics and downloadab le charac ters for custom report s and program listings. The paper feed includes a multiple pin 
tractor for smoath error free operation . With the ribbon rated at 1 million characters (no mess cartr idge) and the print 
head at 100 million cha racters this printer will lost a lifetime. Full formatting with near letter quality makes lining up 
decimal points . automatic "S" signs and tabbing look fontostic and easy to use. With out a doubt THIS IS THE BEST 
PRINTER VALUE IN THE U .S.A. list $899.00 Sale $29f1.00 . LIMITED QUANTITIES! 

SPECIFICATIONS 
PRINTING METHOD COLUMN CAPACITY RIBBON LIFE GRAPHICS 
Seri al Impact Dot Matrix 136·250 1 Million Characters Bit Image 

PRINT RATE LINE SPACING PAPER WIDTH Programmable Characters 

150-170 Character s per Programmable 3" to 15 'I,"' I ractor or Reverse Characters 

second (CPS) 
COPIES 

Single sheet friction 

PRINT STYLE INTERFACE ERROR HANDLING 
Near l eiter Qua l ity 3. including original IEEE Protocol Interna l 
PRINT DIRECTION RIBBON TYPE CHARACTER SIZE Self - Diagnostics 
Bi ·directional Cartridge (SI4.95) 0. 116" high . 0.08" wide Microprocessor 

Commodore 64 IEEE Interface 
Thi s interface plugs into you r Commodore 64 Disk Drive port and allows you to hook up the 1 Megabyte Disk Drive and 
MPP· I361 Printer as we ll as other IEEE devices. Separte power supply insures re l iability . Fantasti c Interface. (includes 
a ll cables) list SI09 .95. If bought with printer or d isk drive $69.00. 

"'dd S11 !>O j", . lIi.,o lng . lI"ndl ing "m! iMy,,,n, •. IIl i""i ' ,.,Idenlo 
plea ... "dd 6 ~:' tox . Add S3S.00 f", CANADA. PUERTO RICO. HAWAII . 
Al"'SKA. APO -~PO " 'd .... . C"n"dion o ,d .... mu .. b .. in U,S. doliors. 
WE 00 NOT EXPO RT TO OT HER COUNTRIES E)(CEPT CANADA. 
Enclo ... Co . h l .. ,. Ch .. , k. Mon. y O,d. , '" ,. .... ,,""1 Chec k . ... 110 .... I~ 
doy. fer d .. U". .. ,y . 2 10 7 doy' I", phon .. o,d .... I doy "xp'." mail I 

VIS ... _ MASTER CA RD _ C.O.D. 
No C.O .D. to Canado . APO·FPO. 

(no interloc e needed for PET. B·12B. and 8032 computers) 

PROTECTO 
W e Love Our Customers 

22292 N. Pepper Rd .. Barrington. Il linoi s 60010 

312/382-5244 to order 



COLOR MONITOR
SALE!!!

(Premium Quality)

• Built in Speaker and

Audio

• Front Panel Controls

• For Video Recorders

■ For Small Business

Computers

• Apple - Commodore-

Atari - Franklin - etc.

Add SI 4 y> shipping handling and imuronco.

Illinois roiidenU pleo5e odd 6% lo*. Wp do
nol snip fo foreign counines (including

Conodo) Alosko Puerto'ico APOFPO.

Enclosi- Cashiers Check. Money Order or

Persona1 Check. Allow Id (lays lot delivery 7

to 7 dayi +or phono orders I day c*p'en

moil'

(Premium Quality)

• Beautiful Color

Contrast

• High Resolution

■ Separated Video

• Sharp Clear Text

• Anti-Glare Screen

• 40 Columns x 24 Lines

• Supports 80 Columns

List $39900

SALE S17900**
13 ' Color Computer Monitor ^ **■■■= *■"

** with $19.95 Software Purchase

wifhouf Software Purchase SI 89.00
'Connecting cable 59.95

15 Day Free Trial - 90 Day Immediate Replacement Warranty

14" COMMODORE 1702 COLOR MONITOR
List $29900

12" XTRON SUPER HI-RESOLUTION MONITOR
80 Columns x 24 Lines. Super Hi-Resolution 1000 lines |_j<>| S249°°
Green or Amber Super-Clear "Easy to Read" text with

special anti-glare screen!

SALE $179°°

SALE *n9°°*

HI-RESOLUTION GREEN OR AMBER TEXT DISPLAY MONITOR
80 Columns x 2d Lines. Hi-Resolution, crispcleareasy List M 99
to read text with anti-glare screen ! A MUST for

word processing.

12" MONITOR GREEN OR AMBER TEXT
80 Columns x 24 Lines, easy lo read up fron! controls Lj St M 59

00

00

SALE *99°°

SALE *79*5
* Connecting coble S9.95

• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A.-ONE DAY EXPRESS MAIL- OVER 500 PROGRAMS • FREE CATALOGS

Add SI0.00 for shipping, handling and insurance. Illinois rendenTs

please odd 6% tax. Add $20.00 lor CANADA. PUERTO RICO, HAWAII.
ALASKA. APO-FPO orders. Canadian orders musi be in U.S. dollars,

WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA.

Enclose Cashiers Check. Money Order or Personal Chock. Allow N

doys for delivery. 1 To 7 tiayi lor phonnorders. 1 day express moil!

VISA MASTERCARD — C.O.D. NoC O.D lo Canada, APO-FPO

We Love Our Customers

22292 N. Pepper Rd.. Barringfon, Illinois 60010

312/382-5244 to order

COLO ITOR 
III ••• 

(Premium Qualify) (Premium Qualify) 

• Beautiful Color 
Contrast 

• High Resolution 
• Separated Video 

• Built in Speaker and 
Audio 

• Front Panel Controls $179** 
• For Video Recorders 

• For Small Business 
Computers 

• Apple· Commodore -
Atari - Franklin - etc. 

• Sharp Clear Text 
• Anti-Glare Screen 

• 40 Columns x 24 Lines 
• Supports 80 Columns 

list $399 00 
Add SI • . W , I>IPI>" '9 . handling and ;mura"" • . 
II I,noi. , •• iden" plea •• odd 6 '~ '0< , w. do 
no' .h,p 'e lo, . ig" <DUn"'.' (I nduding 
(0"".10). AI",ko , P"."o ~"o APO·IPO. 

("<1,,,. (a,hl ... (h<Kk, Money O,d.r 01 
P."ono l CheCk . A llow 1. day. '0' d.ll.e,y . 7 
'0 1 day. 10' phon .. o,d." I do , "P'." 
moil I 

. SALE $17900" 
13" Color Computer MOnitor 

•• wi th S 19.95 Software Purchase 
wit hout Soft ware Purc hase S 189.00 

' Connecting cobl e 59.95 

75 Day Free Trial- 90 Day Immediate Replacement Warranty 

14" COMMODORE 1702 COLOR MONITOR 
List $29900 

12" XTRON SUPER HI-RESOLUTION MONITOR 
SALE $17900

-

80 Columns x 24 lines, Super Hi -Resolution 1000 lines 
G reen or Amber Super ·Cleor " Eo sy to Read " tex t with 
special anti .glare screen! 

List s24900 SALE $11900 -

12" 7tHf!!! HI·RESOLUTION GREEN OR AMBER TEXT DISPLAY MONITOR 
80 Columns x 24 lines, Hi -Reso luti on. cr isp cl ear easy 
10 read tex t with an t i .gla re screen! A M UST for 
word process ing. 

List s19900 SALE $9900* 
12" MONITOR GREEN OR AMBER TEXT 

80 Columns x 24 lines, easy to read up front cont ro ls List s15900 SALE $7995
-

• Connecting coble $9.95 

• LoweST PRICES. 15 DAY FREE TRIAL' 90 DAY FREE REPLA CEMENT WARRANTY 

• BEST SERVICE IN U.S.A. ' ONE DAY EXPRESS MAil ' OV ER 500 PROGRAMS' FREE CATALOGS 

Add $10.00 tOf shipping. hondling ond insufonce. Illinois ,., id.nll 
pl eo.e odd 1> % to " . Add $20 .00 10' CAN.-.OA. PUER TO RICO. HAWAII . 
AlASKA. APO· FPO o,ders . Conedien o,de .. rnu.l be In U.S. delle .. , 
WE 00 NOT EXPORT 10 OTHER COUNTR IE S EX CEPT CANADA. 
enclo.e Ca,hi ... (hetk. Money O ,de. e, P" .. onol (h.ck . Allow I~ 
day. 10' deliv.,y . 110 7 doyslo. phone o,de ... 1 do y e"p'e .. moil! 
VISA _ MA STE R ( ARO - C.O.D. No C.O.D. 10 Canodo. APO.FPO 

PROTECTO 
W e Love OU'J' Custo'Yne?-s 
22292 N. Pepper Rd .. Borring ton . Illi nois 60010 

312/382-5244 to order 



#80 CPS PRINTER
Smith Corona

• Commodore 64 * Atari * Apple

11" Carriage • Friction/Tractor

SAL*

• More

Graphics

ONE YEAR
IMMEDIATE
REPLACEMENT
WARRANTY

Tractor Feed

Included FREE!

SMITH
CORONA

The Fastexf 80 dot matrix printer from Smith-Corona. A high speed, high flexibility printer with a low suggested

manufacturer's retail price of only $299.00. Sale 5159.00. It does your graphics with ease and prints letters with speeds up

to 80 CPS. (Does Commodore graphics with graphics Interface.) As for flexibility, it has bi-directional printing, friction

and trader feed . Plus six different pitches including condensed and enlarged type for impeccable characters in a variety

of sizes. Also standard is a full line buffer and thrifty drop-in ribbon cassettes thai yield up to a million characters. Finally,

it's compatible with virtually all personal compulers. Teamed up with your personal computer, it'll keep track of your

transactions, fly through finances, help with homework, even plan the family menu. All this with the assurance of superb
Smith-Corona quality built in, makes the Fostext-80 a lot of dot for your dollar. List $299.00. Sale S159.00.

SPECIFICATIONS:

Siie Weight: Height 4'Widih 16.5' Depth 9"

Weight 8.2 lbs.

Electricol Needs: H0V/60Hz

Inlernol Char. Coding: ASCII'.ISO

Print Buffer Size: 132 Bytes (1 lino)

No. of Chat, in Char. Set: 96 ASCIIS

International

Graphics Capability: Standard 60. 72 Dots Per

Inch Horizontal. 72 Dots Per Inch Verticol

Pitch: 10, 12, 16.7, 5,6, 8.3

Printing Method Impact Dot Matrix

Char. Matrix Size: (Standard) 9H » 8V,

[Elongate) 10H I 8V

Printing Features: Bi-directional. Short line

seeking

Printing Spood. 80 CPS

PAPER

Type: Plain

Forms Type: Fanfold. Cut Sheet

Max Paper Width: 11"

Feeding Method: Friction Feed Std.; Tractor

Feed Included

- PARALLEL INTERFACES -

Commodore 64 - $39.00 Apple II, He, 11+ — $59

RIBBON

Type; Cassette — Fabric inked ribbon

life: 1 million characters

CHARACTER MODE

Character Font 9 x B Standard, 10 n B Elongated,

No. 0 pin to be used for underline

Character Set: 96 ASCII. 11x7 International Char.

Pin Graph Mode: The incoming bit pattern

corresponds to the 8 pins in the print head

Resolution: Horizontal: 60, 72 dots/inch. Vertical:

72 dots/inch

00 Atari - $59.00

Add $10.00 tor shipping, handling and insurance Illinois fesidnnis

please odd 6% lax. Add 520.00 Far CANADA. PUERTO RICO, HAWAII.

ALASKA. APO^FPO orders. Canadian orders must be in U.S. dollars

WE DO NOT EXPORT TO OTHER COUNTRIES. EXCEPT CANADA.

Enclose Coshlers Check, Money Order or Personol Check. Allow U

days for delivery, 2 To 7 days For phono orders. 1 day express moil I

VISA — MASTER CARD — COD.

NoC.O.D. loCanodo, APO-FPO

We Love Our Customers

22292 N. Pepper Rd., Barringlon, Illinois 60010

312/382-5244 to order

• 80 CPS PRINTER • 
Sll1.ith Corona 

• Commodore 64 • Atar; • Apple • More 

• 11" Carriage • Friction/Tractor • Graphics 

ONE-YEAR 
IMMEDIATE 
REPLACEMENT 
WARRANTY 

• 
Tractor Feed 
Included FREE! 

SMITH 
CORONPI. 

The Fasfcxl 80 dol matrix print e r from Smith-Corono. A high speed , high lIexibili ty printer with a low suggested 
manufacturer's re tail price of only $299.00 . Sale $159.00. II does your graphics with ease and prints lellers with speeds up 
to 80 CPS . (Does Commodore graphics with graphics Interlaco.) As for fle xibility , il ha s hi ·dire ctional prinling . fri ction 
and trocler feed . Plus si x different pitches including condensed and enlarged type for impeccable choraclers in a variety 
01 sizes. Also standard is a full line buffer and thrifty drop-in ribbon cosselles thol yield up to a million choraclers. Finally, 
it's eompolible wi th vir tually all persona l compu ters. Teamed up with your personal compu t~r, it' ll keep trock of your 
tronsoelions , fly Ihrough finances, help with homework , even plan the family menu . Alilhis wilh the assurance 01 superb 
Smilh ·Corona qualily built in , makes the Faslext·80 a lot 01 dot lor your dollar . li st S299.00. Sale 5159.00 . 

SPECIFICATIONS: 
Sile/ Weight: Height." Wid th 16oS" Depth 9" 

We'gl,t8" lb" 
Electr ical Needs: 1lOV 160Hz 
Inlernol ChOf . Coding: ASCII~IS0 
Print Butle . Si,O: 137 8ytes (1 line) 
No. 01 Char. In Char . Sel: 96 ASCII! 

Internol lonol 
Graphics Capabi lity: Slandard 60. 72 Doh Per 

Inch Harlzon lol . 72 Dan Per Inch Verlico l 
Pilch : 10. 11, 16.7 , 5,6. 8.3 
Prinllng Me thod: ImpoCi Oat MOlrix 

Char. Malf,x Sile : (Standa rd ) IlH x 8V. 
(Elongate) 10H x 8V 

Prinling Features: BI·direclianol. Shan line 
seeking 

Pr ln l ing Speed : 80 CPS 

PAPER 
Typo: Plo ln 
Forms Type: Fanfold . Cui Sheet 
Max Paper Widlh: II " 
Feoding Me thod: Fr ic tion Feod Std .: TroClo r 

Foed Inc luded 

RIBBON 
Type: Cossene _ Fobri( inked ribbon 
Life: I million characters 

CHARACTER MODE 
Choro( le, Font: 9 x 8Standord, 10 x 8 Elongated, 

No.6 pin to bo u led lor underline 
Character Sel: 96 ASCII . I I x 7tnternotionol Char. 
Pin Graph Mode: The incoming bit ponero 

corrosponds to the 8 pins in the print head 
Resolullon: Horizontal : 60, 12 dOh/ inch , Vertical : 

12 dOlSlinch 

PARALLELINTERFACES--------------------------
Commodore 64 - $39.00 

Add SlO.OO lor shippi"9. hondli"9 and insurance. 1lIII>OIs ,esidents 
plea •• odd 6 ~' to • . A<kI 520 .00 10' CANADA. puERTO RICO. HAWAII. 
AlASKA. APO·FPO o,d.'I . Co.O<><Iion ord .. s must be in U.S. dollo.s . 
we 00 NOT EXPORT TO OT HER COUNTRIES. EXCEPT CAN ADA . 
Entia .. CO$hl ... Check. Money O,d .. or P.rsonol Check . Allow U 
day' 10' dellve,y . 1 10 7 dovs 10' phon. o'd .... t day •• pr ... moll! 

VISA _ MASTER CA RD _ C.O.D. 
No C.O.D. 10 Con.odo, AI'O·FPO. 

Apple IJ. li e , II + - $59.00 Alarl - $59.00 

PROTECTO 
W c Love OUT GUStO'YnCTS 

22292 N. Peppe r Rd .. Barrington, Illinois 600 10 

312/382·5244 to order 



TI$="0O0000"

This starts the clock running at zero. Note

that you put the time inside quotation marks. If

you've been following this column, you'll

remember that a dollar sign marks a string vari

able, which must be enclosed in quotes when

you define it. You can read the time in a pro

gram, or directly, by using the command PRINT

TI$.

You can also set the clock to a specific time.

For example, to start the clock at 11:30 a.m., type

TI$ = "113000." To set the clock at 11:30 p.m.,

type "233000." Midnight is "000000" and 12

noon is "120000."

A Computer "Stopwatch"
This program creates a "loop" which shows how

much time has elapsed, like a stopwatch. We

start at "000000" because we're just measuring

elapsed lime:

5 PRINT "{CLRl"

10 TI$= "000000"

20 PRINT "{HOME}"TI$: GOTO 20

Type RUN and press RETURN to start the

clock. Press the RUN/STOP key to stop the

stopwatch.

Line 5 clears the screen. Line 10 defines TI$

as 0 (don't forget to type all six zeros).

Line 20 uses the PRINT command to put the

cursor in the home position at the top left corner

of the screen, and to display the time. Home

means press the HOME key without shifting. We

use HOME instead of CLR because if we cleared

the screen here the display would "flutter." Fi

nally, the GOTO command sends the computer

back to line 20, over and over, to update the

time.

To stop the program, press RUN/STOP. The

computer clock will keep running even after the

program is stopped. To test this, type: PRINT

TI$.

The "Any Key11 Stopwatch
Our next example lets you turn the stopwatch on

and off by pressing any key.

20 TIS= "000000": PRINT "fCLR}"

30 PRINT "[HOME][RVSjCOMPUTER STOPWATCH":

PRINT: PRINT "TIME:" TIS

40 GET K$: IF K$="" THEN GOTO 30

50 PRINT: PRINT "YOU STOPPED THE TIME AT

[SPACE)"VAL(TIS)" SECONDS."

60 PRINT "PRESS ANY KEY"

70 GETK$: IF K$="" THEN GOTO 70

80 GOTO20

Line 20 sets the computer's internal clock to

70 COMPUTEI's Gazette July 1985

zero and clears the screen.

Line 30 sends the cursor to the home po

sition and prints the screen title in reverse

characters ({RVS} means hold down CONTROL

and press RVS ON). The PRINT command used

by itself inserts a blank line on the screen. Next,

we print the word "TIME:" followed by TI$,

which is the current time on your computer's

clock. Remember, variables are always put out

side quotation marks.

Line 40 uses the GET command to tell the

computer to check the keyboard to see if a key

(K$) is pressed. If no key is pressed (quotation

marks "" with nothing inside represent no key),

then the computer goes back to line 30 to con

stantly update the time. As soon as any key is

pressed, the program drops down to line 50.

Line 50 uses a PRINT command to insert a

blank line on the screen, then prints the first part

of the message, followed by VAL(TI$) outside of

quotation marks and the rest of the message in

side. VAL is a very useful command which isn't

explained too often. It allows you to convert a

string variable to a numeric variable, which

means you can then display or manipulate it like

any number. In this case, we used the VALue of

TI$ so we can display a number instead of a six-

digit time display. If we used TI$ by itself here,

we would get something like "000005." Using

the VALue of TI$ drops off the leading zeros.

Line 70 uses a GET command to wait for a

key to be pressed. As soon as any key is pressed,

the computer drops down to line 80.

Line 80 uses GOTO to send the program

back to line 20 to repeat.

A Bug In The Program

1/ you use the stopwatch program to time a short

event (less than a minute), it works fine. But

what happens if you time something a little

longer, like a three minute song on the radio?

The variable TI$ counts in hours, minutes, and

seconds, so three minutes would translate to

000300. The VALue of that string is 300, so the

program prints 300 seconds, which is not the

same thing as three minutes.

We've discovered a bug, a situation where

the program doesn't work right. Even the best

programmers will sometimes accidentally write a

bug into a program.

At this point we can do three things. We can

leave the bug in the program and use it only to

time events less than a minute. Or we can mod

ify it by dividing the 300 by 100 and multiplying

times 60; although this would introduce another

bug (can you figure out what would be wrong?).

Or we could rewrite the section that contains the

bug:

TIS - "000000" 

This starts the clock running at zero. Note 
that you put the time inside quotation marks. If 
you've been following th is column, you'll 
remember that a dollar sign marks a string vari­
able, which must be enclosed in quotes when 
you define it. You can read the time in a pro­
gram, or directly, by using the command PRINT 
TI$. 

You can also set the dock to a specific time. 
For example, to sta rt the clock al II :30 a.m., type 
TI$ - " l 13000." To set the clock at 11 :30 p.m., 
type " 233000." Midnight is "000000" and 12 
noon is " 120000." 

A Computer "Stopwatch" 
This program creates a " loop" which shows how 
much time has elapsed, like a stopwatch. We 
start at "000000" because we're just measuring 
elapsed time: 

5 PRINT "{CLR}" 
H' TI$= "000000" 
20 PRINT "(HOME}"T I $: GOTO 2" 

Type RUN and press RETURN to start the 
clock. Press the RUN/STOP key to stop the 
stopwatch. 

Line 5 clears the screen. Li ne 10 defines TI$ 
as 0 (don't forget to type all six zeros). 

Line 20 uses the PRINT command to put the 
cursor in the home posi tion at the top left corner 
of the screen, and to display the time. Home 
means press the HOME key without shifting. We 
use HOME instead of CLR because if we cleared 
the screen here the display would " flutter. " Fi­
nally, the GOTO command sends the compute r 
~ack to line 20, over and over, to update the 
hme. 

To stop the program, press RUN/STOP. The 
computer dock will keep running even after the 
program is stopped. To test this, type: PRINT 
TI$. . 

The "Any Key" Stopwatch 
Our next example lets you turn the stopwatch on 
and off by pressing any key. 

20 TI $= "00131300": PRINT " (CLR)" 
30 PRINT "( HOME) I RVS J COMPUTER STOPWATCH " : 

PRINT : PRINT "TIME:" T I$ 
40 GET K$: IF K$ - "" THEN GOTO 313 
50 PRINT: PRINT "YOU STO PP ED THE TI ME AT 

I SPACE )" VAL(TI$)" SECONDS ." 
60 PRINT "PRESS ANY KEY" 
70 GETK$: IF K$ - "" THEN GOTO 70 
813 GOT020 

Line 20 sets the computer's internal clock to 
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zero and dears the screen. 
Line 30 sends the cursor to the home po­

sition and prints the screen title in reverse 
characters ({RVS} means hold down CONTROL 
and press RVS ON). The PRINT command used 
by itself inserts a blank line on the screen. Next, 
we prin t the word "TIME:" followed by T1$, 
which is the current time on your computer's 
clock. Remember, va riables are always put out­
side quotation marks. 

Line 40 uses the GET command to tell the 
computer to check the keyboard to see if a key 
(K$) is pressed. If no key is pressed (quotation 
marks "" with nothing inside represent no key), 
then the computer goes back to line 30 to con­
stantly update the time. As soon as any key is 
pressed, the program drops down to line 50. 

Line 50 uses a PRINT command to insert a 
blank line on the screen, then prints the first part 
of the message, followed by VAL(T1$) outside of 
quotation marks and the rest of the message in­
side. VAL is a very useful command which isn't 
explained too often. It alJows you to convert a 
string variable to a numeric variable, which 
means you can then display or manipulate it like 
any number. In this case, we used the VALue of 
TI$ so we can display a number instead of a six­
digit time display. If we used TIS by itself here, 
we would get something like "000005." Using 
the VALue of TI$ drops of( the leading zeros. 

Line 70 uses a GET command to wait for a 
key to be pressed. As soon as any key is pressed, 
the computer drops down to line 80. 

Line 80 uses GOTO to send the program 
back to line 20 to repeat. 

A Bug In The Program 
If you use the stopwatch program to time a short 
event (less than a minu te), it works fine. But 
what happens if you time something a little 
longer, like a three minute song on the radio? 
The variable TI$ counts in hours, minutes, and 
seconds, so three minutes would translate to 
000300. The VALue of that string is 300, so the 
program prints 300 seconds, which is not the 
same th ing as three minutes. 

We've discovered a bllg, a situation where 
the program doesn 't work right. Even the best 
programmers will sometimes accidentally write a 
bug into a program. 

AI this point we can do three things. We can 
leave the bug in the program and use it only to 
time events less than a minute. Or we can mod­
i~y it by dividing the 300 by 100 and multiplying 
times 60; although this would introduce another 
bug (can you figure out what would be wrong?). 
Or we could rewrite the section that conta ins the 
bug: 



NEW! FOR C-64

Intergrated Editor Enhancement

Give Your Editor "Mainframe"

Capabilities

Forward and reverse paging cenlcr 20

line display on the stipulated line number.

F keys allow centering 10 or 20 lines

forward or backward (half or full paging),

initantlyl
Find-siring forward and backward with

multiple "Wild Cards" F key lo enter ihe

search string. Then F key for find previous

or find next. Centers display on nccurance.

Replace string (with Wild Card) F key

initiates dialogue. No complicated com

mand formal.

The system is 100% compatible. No disk

file conversions or reduction in programm

ing space. Even compatible with C-64

wedge.

Special Introductory Price: S29.99

Disk LbtR
Lisis basic programs on disk lo Ihe

screen without disturbing the program in

memory. Just specify Ihe file name and the

range of lines desired. Can be used lo

combine lines from other files with the one

in memory.

Price: SIS.99

Vector Systems

Box 2S04B/Freeport, Tx. 77541

(409) 848-1008

BACKUP PROTECTED SOFTWARE

WITH

COPY II 64™

From ttie team who first brought you COPY D PLUS (Apple), COPY D PC

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

program for the Commodore 64. COPY II 64!

• Copies most* protected software — automatically.

• Copies even protected disks in just Vh minutes.

• Maximum of four disk swaps on a single drive.

• Copies half and full tracks.

• Requires just one 1541 drive on the Commodore 64.

Call M-F 8-5:30 (W. Coast time) with your 2£ Sft ; 503/244-5782.
Or send a check (add $3 s/h, $8 overseas) to

CENTRAL POINT
Software, Inc.

9700 SW Capitol Hwy. -100

Portland, OR H7;!l[}

$39.95

We update Cojy II l>1 regularly lo handle nuw protections; you as a registered owner may updiitoiU any

tiim; lor 1/2 price! <Tc> update, just send original disk and 120.)

This product is provided lor the purpose ofenabling you (o make archival copies only.

DUST COVERS
* CUSTOM MADE TO FIT
if Heavy 32-o*. VINYL ANTI-STATIC
* EXTENDS EQUIPMENT LIFE

jr Choice of Color* Lt. Tan or Brown

COMPUTERS
C-64; VIC-20; C-16; PLUS 4 7.00
C-12B; B-12B 13.00
DATASETTE (NEW, C2N) 3.00

DISK DRIVES
C.M41: C-1J7I INDUS GI 8.00
MSDS/D; APPLE S/D B.OO
MSDD/D; APPLE D/D UNIT 10.00

PRINTERS

C-1S1S/MPSB01 10.00
C1S36/MPSS02 v 13.00
C/MPS BOS; C-1520; C-1S30 B.OO

PANASONIC KX-P1090/91 13.00

EPSON MX/RX/FXB0 13.00

GEMINI 10 & STAR 10't 13.00
GEMINI is & STAR IS'-. 16.00

OKIDATA 91/92 13.00
JUKI 6100 16.00
0KIMATE 10 8.00

MONITORS

C-1702/1703; C-1902 RGB! 18.00
ZENITH ZVM 112/123 16.00

ZENITH ZVM 131/133 13.00
TAXAN RGB 2110 _ 16.00
AMDEK COLOR I 19.00
BMC COLOR 16.00

VIDEO RECORDERS 13.00
(Dimemiom Rtquirvd)

Order by stating NAME and MODEL
and COLOR CHOICE TAN or BROWN.

Enclose check or money ordnr plus (1,50
Eor Horn {4.30 mox.) ihippinfl and handling

allfornla Res. Includo 6.5'% Soloi Tan.

SPECIAL COVERS WILL BE MADE 10 YOU!!

DIMENSIONED SKETCH. SEND YOUR RE

QUIREMENTS FOR OUR LOW PRICE QUOTES

■ UH,Jtn. IMS p. 1*fj
A' , -ih .j c April Itft) p. It

THE DANHll? MACHINE" for ihr Commtxlofc 64

" r- yi

wxl if. , ,i" '■ ' ■ '.

KluWO FONT BSK

GOTHIC

CtWDl USED
ITALIC

1 txnwai Pom t"«S

, OPTIMA

LflTHET.01

»"=■■■-■

conpunv

Voiirt only wHfii Ipion Mh H f - :..

Qcmhir ID, 10X tntf 13; tontnwtora

THE BAHNER MACHINE

FOKT DISKS (OBitonil) tKh

ftrfli), UK, Hf. I' L'J

Ml, 1»SEj

HA; DiltfUUO II, Piuf, |J, Packag* indudes-

■ True dig I [a I align rn«nt dt)h with o»«t i

• QuIrE Drive iiop^ Tq reduce need for

continued realignment on ofd ityle flu

Crown Custom Covers
SHtl.LYFiE.LG ROAD -Dapt. A

DOWNEY, CA 90240

(2T3) 362-3391

S3995

.

'ZZil.'XSSl IS rUMmfSTiSB *" Cardinal Software
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NEW! FOR C-64 
IntugrQlrd Editor Enhancement 

Gin Your Editor "Malnrrame" 
CapabllitlH 

Forward and reverse palling center 20 
line display on Ihe stipulated line number. 
F keys allow centering 10 or 20 lines 
forward or backward (half or full paging), 
instantl y! 

Find-string forward and backward wilh 
multiple ~Wild CardsM F key to enter the 
search string. Then F key for lind previous 
or find neXI. Cente rs dis play on occurancc. 

Replace string (with Wild Card) F key 
initiates dialogue. No complicated com­
mand format. 

The system is 100% compatible. No dis k 
file conversions or reduction in programm­
ins space. Even compatible wilh C-64 
wedge. 

S,ncilll J"trodlutory Pritt: $19.99 

Disk Llstu 
Lists basic programs on disk to the 

sc reen without disturbing t he program in 
memory. Just specify the file name and the 
range of lines d es ired . Can be used to 
combine lines from other fi les with t he one 
in memory. 

P,lct: S/$." 

V ector Systems 
BOll 2504B/Freeport. Tl. 77541 

(40~) 848-1008 

DUST COVERS 
* ~ 

CUSTOM MADE TO FIT 
Heavy 32-ol:. VINYL ANTI·STATIC 
EXTENDS EQUIPMENT LIFE * Choice of Colors Lt. Ton or Brown 

COMPUTERS 

tU~ •. VI;]lOJ ~:.~~: ... ~.~.~~ .. ~::::::::::. 1 ~~~~ 
DAtTA ETTI ( HEW. CIH ) •.... ....... s.oo 

DISK DRIVES 
C.U4Ir C.I,71 tNOUS OT ................... '.00 
MID SI D; APPLE S, D ...................... ' .00 
MSD DI D; APPLE DI D UNIT .. ..... . 10.00 

PRINTERS 
C·1SU / MPseOl •••.•..•••....••.. ....... ... 10.00 
CI516 /MpseOl ....... ...... ... 1 .............. 13.00 
C/MPS 803; C·U20; C.I JO ......•. a.oo 
PANASOHIC KX·Pl090191 .. .. .... .. .. \3 .00 
~PSON MX/RX/'X 80 ....... ........ .... ....... 13.00 
GEMINI 10 & STAR 10' • ... .....•........... 13.00 
GEMINI 15 & STAR IS', •................... 16.00 
OKtDATA 91/91 ... .... .... .. ....... .. ...... 13.00 
JUKI 6100 .. ................ ... ......... .... ... 16.00 
OKIMATE 10 ........ .... ..... ................... '.00 

MONITORS 
C.1702 / 1703; C-1902 ROI1.. .......... 16.00 
ZENITH ZVM 1l2f121 .................. 16.00 
ZlHITH 2 VM \31 / 1lJ •.••.. .... •••. .... 23.00 
TAXAH ROB 2110 ..................... ..... 16.00 
AMDEK COLOR t ...... ..... .. ........ .. .... 19.00 
8MC COLOR ..... ...... _ ................. .... 16.00 
VIOlO RECORDUS ........ .................... 13.00 

(Dim .... ion. Rt-qwi .... d ) 
Ord"r by nalln" NAME and MOOEL 

tnd COLOR CHOICE TAN or BROWN. 
fn<lo.o check 0' meney o,d" pi". 51.50 

p" I,om (4.50 max.) .hlpplng .. nd han dUng 
California Re •. IncludO 0.5' %. SalOl Tall. 

SPECIAL COVERS WILL BE MADE TO YOUR 
DIMENSIONED SKHCH SEND YOUR RE· 
OUIREM~NT5 f OR OUR LOW PRICE OUOTES 

Crown Custom Covers 
9606 SHELLYfl[LD ROAO..o,pl. A 

DOWHEY. tA 90240 
(213) 862-8391 

BACKUP PROTECTED SOFTWARE 
WITH 

COPY II 64T
" 

From the team who filSt brought)Ou COPY n PillS (Apple), COPY n PC 
(IBM) and COPY U MAC (Macintosh) comes a revolutionary new copy 
program lor the Commodore 64 , COPY 11641 

• Copies most· protected software - aulomaticafly 

• Copies even protected disks in just 3V2 minutes. 
• Maximum of four disk swaps on a single drive. 
• Copies half and full tracks. 
• Requires just one 1541 drive on the Commodore 64. 

Call M-F 8-5:30 CW. Coast time) with )Our m. : 503/244-5782. 
Or send a check (add S3 S/h, S8 ovelSeas) to 

$39.95 CENTRAL POINT 
Software, Inc. 

9700 SW Capilo1 Hwy. "100 
Porlland , OR 97219 

• We IIVdnle Copy II M regularly 10 handle Il l""" prull'Ctions: )'0\1 as a registered oWlier may lI pd~te at au)' 
[iltle lor 112 llri cc! (To Ulxlale. just send Oliginal di sk aud 520.) 

This ll/Ofluet is II'0VliJetl (or Ihe 1JI1lfXJ$l' of ellflbiill!l )I')ll /0 make archival copies ollfy. 

TIl''''''''''',. """CHI"" 149." '0IlT DISU loplloNl) ._ nus 

-_. m .... _ ---
. , -." ,." ,&¥& •• 

, . .. . " .... 
.. 'I' .... :1:' : '" , . . . . 

, . .. . . 
">'"(_' • •. ,'"' ' '''" ,e.· ._ 

..... "~ .. -.. .......... ~ ....... ., 
Pac~63~ Includ~1: 

, .. , ........ ".­.... ~, 

• r,1IC d lsilOl IIf!rn""'"1 d l,k w'th o ll.et t,":k, 
• Quiet ~ "OIX 10 'tduCt nUd 10' 
C""II ~u~d ,uli9nmMI "" ord 'tyjc d'~'. 

III "'" 
~ILI 

D ... T'" .... 11 
.. lth •• po,1 00.1 ........... 11 L.o~.I . 
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50 PRINT: PRINT "YOU STOPPED THE TIME AT

{SPACE}"Tl/60" SECONDS."

Note that this new line has a variable TI

without a dollar sign, meaning it's a numeric

variable, a number. Like TI$, TI is built into the

computer. It takes its value from the jiffy clock,

which measures time in sixtieths of a second. TI

doesn't count in hours, minutes, or even sec

onds—it keeps track of how many sixtieths of a

second have gone by since the clock was set to

midnight. If TI$ tells you the time is 1:30 a.m.

(013000), TI will hold 324000. To translate TI to

seconds, divide by 60.

Setting And Displaying 24-Hour

Time
This next program sets and displays time in a

24-hour time format:

10 PRINT "(CLR)TYPE THE CURRENT TIME IN 6

DIGITS AND PRESS RETURN": INPUT TIS

20 PRINT "tCLR}"

30 H$=LEFTS(TI$,2): M$=MID?(TI$,3,2): S? =

RIGHTS(TI$,2)

40 PRINT "{HOME}£RVS]TIME " H$ ";" M$ " i "

S?

50 GOTO 30

Line 10 is similar to our previous examples.

To set the clock to 9:45 a.m., type "094500." To

set the clock to 9:45 p.m., type ■'214500." The

last two digits are seconds, and are usually set at

zero. Line 20 clears the screen.

Line 30 creates three variables—H$, M$,

and S$—which allow us to work with each

"part" of the time reading. The time represented

by TI$ has six digits. We use LEFT$, MID$, and

RIGHTS to define H$ as the first two digits

(hours); M$ as the middle two digits (minutes);

and S$ as the last two digits (seconds). From

now on we can use these variables to print the

hours, minutes, or seconds together or sepa

rately, and we can even tell the computer to do

certain things if a specific time is reached or a

certain amount of time has elapsed.

Line 40 homes the cursor and creates a

reverse display. Then we print the three time

variables—-hours, minutes, and seconds—sepa

rated by colons. Note the time variables go out

side the quotation marks, but the colons go

inside quotation marks.

Line 50 sends the computer back to line 30

to update the variables and repeat the time

display.

The 12-Hour "Easy Clock"
Our 24-hour clock is handy, but it's a little awk

ward to read. For example, one minute past mid

night is displayed as: "00:01:00." The following
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program displays hours and minutes in standard

12-hour time.

You can build on this program to create a

clock made with graphics characters and even

add sound effects. Or you can make an alarm

clock by inserting a line 15 asking for an alarm

time, then add an IF-THEN statement which

GOSUBs to a sound routine if TI$ corresponds to

the time the alarm was set.

10 PRINT "[CLRjTYPE THE CURRENT TIME IN 6

DIGITS AND PRESS RETURN": INPUT TIS

20 PRINT "[CLRj"

30 H$=LEFTS{TI$,2>: M$=MID$(TIS,3,2)

40 IF VAL(II$}>I2 THEN H$=STR$ (VAL( H$ ) -12 )

50 IF VAL(H$)=0 THEN H$="12"

60 PRINT "[HOME){RVSjTIMEs " HS ":" M$ "

{3 SPACES}"

70 GOTO 30

Lines 10 and 20 are the same lines we used

earlier. Line 40 checks to see IF the VALue of H$

is greater than 12, and, if it is, THEN it subtracts

12 from H$. This is what makes the numbers

1300 to 2300 appear as 1:00 to 11:00 when the

clock gets into p.m. territory.

The end of line 40 is tricky. Here, we define

the string variable H$ as a number value, use

that value to perform a calculation (subtract 12

from it), then use the STR$ command to make

H$ a string variable again. We'll come back to

that in a moment.

Line 50 converts the "00" hour reading to a

12 so 12 a.m. reads correctly. We could have also

used: IF LEFT(TI$,2) = "00" THEN H$ = "12" as

an alternative.

Line 60 prints the time. The three spaces are

cosmetically important. Line 70 goes back to line

30 to update the time again.

REIu! The VAL command turns a string vari
able—a word—into a number value ivhich we can

use in calculations. We then subtract from that

VALue. Finally, we have to put that VALue back

into string variable form, and this requires a new

command called STR$, which is the opposite of the

VAL command. SIRS converts a number value into

a string variable. Here are some quick one line

examples to practice with:

N$ = STRS<4000>: PRINT NS

F$="5": N$ = STRS(VAL(F$)'10): PRINT N$

T$="200 DEGREES FAHRENHEIT": PRINT VAL{T$)

A$="200 DEGREES": B$=STR$(INT(VAL(A$)-

32>*5/9): PRINT B$" DEGREES CELSIUS"

Using TI$ As A Time Delay
Another way to use TIS is to insert a time delay

loop. If you've been following this column, you

50 PRINT: PRINT '''fOU STOPPED THE TIME AT 
{SPACE}"TI / 60 " SECONDS." 

Note that this new line has a variable TI 
without a dollar sign, meaning it 's a numeric 
variable, a number. Like TI$, TI is built into the 
computer. It takes its value from the jiffy clock, 
which measures time in sixtieths of a second. TI 
doesn't count in hours, minutes, or even sec­
onds-it keeps track of how many sixtieths of a 
second have gone by since the clock was set to 
midnight. If TI$ tells you the time is 1 :30 a.m. 
(013000), TI will hold 324000. To translate TI to 
seconds, divide by 60. 

SeHlng And Displaying 24·Hour 
Time 
This next program sets and displays time in a 
24-hour time format: 

10 PRINT" (CLR}TYPE THE CURRENT TIME IN 6 
DIGITS AND PRESS RETURN ": INPUT ' TI$ 

20 PRINT "{ CLR}" 
30 H$=LEFT$(TI$,2) : M$ = MID$(TI$,3,2): S$= 

RIGHT$(TI$,2) 
40 PRINT "{HOMEJ{RVS)'rIME " H$ ":" M$ ":" 

5$ 
50 GOTO 30 

Line 10 is similar to our previous examples. 
To set the dock to 9:45 a.m., type " 094500." To 
set the clock to 9:45 p.m. , type "214500." The 
last two digits are seconds, and are usually set at 
zero. Line 20 clears the screen. 

Line 30 creates three va riables-H$, M$, 
and S$-which allow us to work with each 
"part" of the time reading. The time represented 
by TI$ has six digits. We use LEFT$, MID$, and 
RIGHTS to define H$ as the first two digits 
(hours); M$ as the middle two digits (minutes); 
and 5$ as the last two digits (seconds). From 
now on we can use these variables to print the 
hours, minutes, or seconds together or sepa­
rately, and we can even tell the computer to do 
certain things if a specific time is reached or a 
certain amoun t of time has elapsed. 

Line 40 homes the cursor and creates a 
reverse d isplay. Then we print the three time 
variables-hours, minutes, and seconds- sepa­
rated by colons. Note the time variables go out­
side the quotation marks, but the colons go 
inside quotation marks. 

Line 50 sends the compute r back to line 30 
to update the variables and repeat the time 
displa y. 

The 12·Hour "Easy Clock" 
Our 24-hour clock is handy, but it's a little awk­
ward to read. For example, one minute past mid­
night is d isplayed as: " 00:01 :00." The foll owing 
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program displays hours and minutes in standard 
12-hour time. 

You can build on this program to create a 
dock made with graphics characters and even 
add sound effects. Or you can make an alarm 
dock by inserting a line 15 asking for an alarm 
time, then add an IF-THEN statement which 
GOSUBs to a sound routine if Tl$ corresponds to 
the time the alarm was set. 

10 PRINT" ( CLRITYPE THE CURRENT TIME IN 6 
DIGITS AND PRESS RETURN ": INPUT T I$ 

20 PRINT" ( CLRI" 
30 H$=LEFT$(TI$,2): M$=MID$(TI$,3,2) 
40 IF VAL(II$ »1 2 THEN H$=STR$(VAL(H$)-12) 
5 0 IF VAL(H$) ::::I 0 THEN H$="12" 
60 PRINT "{HOME){RVS }TIME: " H$ ":" M$ " 

{3 SPACES}" 
70 GOTO 30 

Lines 10 and 20 are the same lines we used 
earlier. Line 40 checks to see IF the VALue of H$ 
is greater than 12, and, if it is, THE N it subtracts 
12 from H$ . This is what makes the numbers 
1300 to 2300 appear as 1 :00 to 11 :00 when the 
dock gets into p.m. territory. 

The end of line 40 is tricky. Here, we define 
the string variable H$ as a number va lue, use 
that value to peTform a calculation (subtract 12 
from it), then use the STR$ command to make 
H$ a string variable again . We'll come back to 
that in a moment. 

Line 50 converts the " 00" hour reading to a 
12 so 12 a. m . reads correctly. We cou ld have also 
used: IF LErT(T!$,2) - "00" THEN H$ - " 12" as 
an alternative. 

Line 60 prin ts the time. The three spaces are 
cosmetically important. Line 70 goes back to line 
30 to update the time again. 

REM: Th e VAL command tllms a string vari­
able-a word-infO a //lImber vallie whicl! we call 

lise ill calculations. We thell sllbtract from tlmt 
VALue. Filially, we have to put that VALue back 
into string variable form, and this requires a new 
command called STRS, whicll is tile opposite of the 
VAL comlllalld. STRS converts a 11IImber value ill to 
a string variable. Here are some quick olle line 
examples to practice witli: 

N$ - STRS(4000): PRINT NS 
FS = "5": N$ - $TRS(VAL(FS)·10): PRINT NS 
T$ - "200 DEGREES FAHRENHEIT": PRINT VAL(TS) 
AS - "200 DEGREES": B$ - STR$(lNT(VAL(A$)-

32)*5/9): PRINT US" DEGREES CELSIUS" 

Using TI$ As A Time Delay 
Another way to use TI$ is to insert a time delay 
loop. If you've been following this column, you 



know you can put a FOR-NEXT loop almost

anywhere in your program to slow it down, like

this:

10 PRINT "{CLRlllOME COMPUTER WARS"

20 FOR T=l TO 500: NEXT

30 PRINT "(CLR)PUBLISHED BY COMPUTE 1"
40 FOR T=l TO 500: NEXT

50 GOTO 10

Line 10 clears the screen and prints the first

message. Line 20 contains the time delay loop

which "counts" to 500 so we have time to read

the message. Line 30 is the same as line 10 but

with a different message (we clear the screen

again so the second message replaces the first in

the same position). Line 40 contains another time

delay which pauses to leave the second message

on the screen. Line 50 tells the computer to go

back to line 10 and repeat the entire program.

The result is a message which appears to flash.

TI$ And "Jiffy-Timer" Delay

Loops

You can use both TI$ and its sister command, TI,

to create time delays. Here's the same program

we just looked at, using TI$ instead of FOR-

NEXT to create a time delay of approximately

one second:

10 PRINT "{CLRjHOME COMPUTER WARS"

20 GOSUB 1000

30 PRINT "(CLR]PUBLISHED BY COMPUTE1"

40 GOSUB 1000

50 GOTO 10

60 END

1000 CS=TI$

1010 IF CS=TI$ THEN 1010

1020 RETURN

Line 1000 defines C$ as Tl$, so now both

C$ and TI$ equal the current value of TI$. Line

1010 causes the computer to keep going back to

line 1010 (to pause as long as C$ equals the cur

rent time of TI$). As soon as TI$ changes to the

next second, C$ no longer equals TI$ because

TI$ has changed, and this lets the computer drop

through to line 1020, which returns it to the

main program.

Here's where TI comes in handy. A string

such as TI$ can be compared to other strings

with the equals sign (as in line 1010 above). Be

cause TI is a numeric variable, it's easier to use

for calculations if you have to add, divide, or

otherwise manipulate time. You can use TI in the

delay subroutine above by substituting the

following lines:

1000 J=TI

1010 IF TI=(J+60) THEN RETURN

1020 GOTO 1010

Einstein's Time: Fast Is Slow

Someday, you may be able to change time

in real life—not just in your computer. One

of Einstein's major discoveries is that time

moves at different rates in different places at

different speeds.

To understand what this means, let's

say we have two computers which each

keep exactly the same time. Put one com

puter in a jet and keep it flying continuously

around the world at a very high speed.

Leave the second computer on the ground.

The computerized clock on the plane will

run more slowly than the clock on the

ground, although you have to fly excep

tionally fast for a very long time before you

get even a very tiny change you can

measure.

Sound like science fiction? It's not. This

experiment was actually performed, using

ultra-precise atomic clocks.

Someday, parents may travel into deep

space at tremendously fast speeds. Aboard

their spacecraft, they won't notice any

change in the rate at which time passes. For

them, time will appear to move normally—

but when they return to Earth, they may be

shocked to find that they're "younger" than

their children. Time "slowed down" when

they traveled at such high speeds.

Speed influences time, which means

time moves more slowly for objects moving

fast, and time moves more quickly for ob

jects moving slow—at least in terms of how

those objects relate to each other.

There are many such undiscovered, un

tested, or unrefined relationships in the uni

verse, some of which are only observable on

an atomic or subatomic level, or on a plan

etary, stellar, or galactic scale.

It's inevitable that many discoveries

now in progress will continue to change our

entire concept of time, and perhaps time

itself.

Line 1000 defines J as TI, just like C$ was

defined as TI$ in the previous example. Line

1010 returns the computer to the program if 60

jiffies (1 second) are counted. Line 1020 keeps

sending the subroutine back to line 1010 to see if

60 jiffies have passed yet. With this technique,

you can "fine tune" your time delay. By chang

ing 60 to a higher or lower number, you can vary

the time delay. Two seconds would be 120 jiffies,

three 180, and so on. Q
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know you can put a FOR-NEXT loop almost. 
anywhere in your program to slow It down, lIke 
this: 

HI PRINT II {CLR}IIOME COMPUTER WARS" 
2e FOR T-l TO see: NEXT 
30 PRINT "( CLR}PUIlLISII ED BY COMPUTEI" 
40 FOR T=l TO 500 : NEXT 
se GOTO 10 

Line 10 clears the screen and prints the first 
message. Line 20 contains the time delay loop 
which "counts" to 500 so we have time to read 
the message. Line 30 is the same as line 10 but 
with a different message (we dear the screen 
again so the second message rep!?ces the first. in 
the same position). Line 40 contains another tIme 
delay which pauses to leave the second message 
on the screen. Line 50 tells the computer to go 
back to line 10 and repeat the entire program. 
The result is a message which appears to flash . 

TI$ And "Jiffy-Timer" Delay 
Loops 
You can use both TI$ and its sister command, TI , 
to create time delays. Here's the same program 
we just looked at, using TI$ instead of. FOR­
NEXT to create a time delay of approxImately 
one second: 

le PRINT " {CLR}HOME COMPUTER WARS" 
20 GOSUB 1"00 
30 PRINT "{ CLR I PUBLISHED BY COMPUTE I .. 
40 GOSUB 1000 
50 GCTO 10 
60 END 
l ea0 C$=TI$ 
1010 IF C$=TI$ THF.N 1010 
U20 RETURN 

Line 1000 defines C$ as TI$, so now both 
C$ and TI$ equal the current va lue of TI$. Line 
1010 causes the computer to keep going back to 
line 1010 (to pause as long as C$ equals the cur­
rent time of TI$). As soon as TI$ changes to the 
next second, CS no longer equals TIS because 
TI$ has changed, and this lets the computer drop 
through to line 1020, which returns it to the 
main program. 

Here's where TI comes in handy. A string 
such as TI$ can be compared to other strings 
with the equals sign (as in line 10lD above). Be­
cause TI is a numeric variable, it's easier to use 
for calculations if you have to add, divide, or 
otherwise manipulate time. You can use TI in the 
delay subroutine above by substi tu ting the 
following lines: 

1000 JaT I 
1010 I F TI - (J+6e) THEN RETURN 
U20 GOTO 10U 

Einstein's Time: Fast Is Slow 

Someday, you may be able to change time 
in real life-not just in your computer. One 
of Einstein's major discoveries is that time 
moves at different rates in different places at 
different speeds. 

To understand what this means, let's 
say we have two computers which each 
keep exactly the same time. Put one com­
puter in a jet and keep it flying continuously 
around the world at a very high speed. 
Leave the second computer on the ground. 
The computerized dock on the plane will 
run more slowly than the dock on the 
ground, although you have t? fly excep­
tionally fast fo r a very long time before you 
get even a very tiny change you can 
measure. 

Sound like science fiction? It's not. This 
experiment was actually performed, using 
ultra-precise atomic docks. 

Someday, parents may travel into deep 
space at tremendously fast speeds. Aboard 
their spacecraft, they won't notice any 
change in the rate at which time passes. For 
them, time will appear to move normally­
but when they return to Earth, they may be 
shocked to find that they're "younger" than 
their children. Time "slowed down" when 
they traveled at such high speeds. 

Speed influences time, whi.ch means. 
time moves more slowly for objects movmg 
fast, and time moves more quickly for ob­
jects moving slow-at least in terms of how 
those objects relate to each other. 

There are many such undiscovered, un­
tested, or unrefined relationships in the uni­
verse, some of which are only observable on 
an atomic or subatomic level, or on a plan­
etary, stellar, or galactic scale. 

It's inevitable that many discoveries 
now in progress will continue to change our 
entire concept of time, and perhaps time 
itself. 

Line 1000 defines J as TI, just like C$ was 
defined as TI$ in the previous example. Line 
1010 returns the computer to the program if 60 
jiffies (1 second) are counted. Li~e 1020 keeps . 
sending the subroutine back .to lm~ 1010 ~o see If 
60 jiffies have passed yet. With thIS techmque, 
you can "fine tune" your time delay. By chang­
ing 60 to a higher or lower number, you can va ry 
the time delay. Two seconds would be 120 jiffies, 
three 180, and so on. • 

COMPUTE!" GlIlelle J~ 1985 T3 



MACHINE LANGUAGE FOR BEGINNERS

Richard Mansfield, Senior Editor

Welcome To The Nightmare

Here's an interesting question we recently

received:

What if I wanted to store (as an ML variable) a

number like .5? 1 tried to POKE it in from BASIC by

using POKE 49152..5. However, when PEEKed, it

was a 0. What gives?

Welcome to the nightmare: Numbers with deci

mal points in them (fractional numbers) are han

dled by the computer by a method called floating

point arithmetic. Floating Point (FP) numbers are

complicated because you have to take into ac

count a whole range between minus zillions to

plus zillions and, what's worse, each number

within this range can have complicated fractions

attached. This means that the result is a dizzy-

ingly huge collection of possible numbers to

work with. FP has caused computer engineers

headaches ever since Alan Turing invented mod

ern computing techniques in the '40s. He wres

tled with FP, now it's your turn.

By contrast, numbers without any decimal

point are called integers and can be manipulated

by the computer (and us programmers) much

more quickly and easily. For example, 15 is an

integer, but 15.75 is a floating point number. The

thing is said to "float" because you could also

enter numbers like 157.5 or 1.575. The point isn't

fixed in one predictable location within the num

bers, hence, the point floats.

FP is an advanced topic, so we're going to

split this column down the middle this month

and show you how to work with floating point

in ML, but, for beginners, we'll show how to

Floating Point ML Routines

write a universal, customized INPUT routine for

any ML program.

Two Approaches
Notice that, in BASIC, you can define three kinds

of variables: X$, which is alphabetic; X, which is

floating point; and X%, which is integer.

ML usually involves only integer arithmetic

(ADC, SBC, and other ML commands work on

integers). For beginners, this is generally suf

ficient. You can easily write database, game, and

most other software in ML without ever worry

ing about FP. However, if you must manipulate

floating point variables (for a spreadsheet pro

gram or something deeply scientific), there are

two main approaches:

1. The easiest way is to just write the float

ing point input, output, and arithmetic routines

in BASIC. Let it do the hard part. Then SYS to

ML for other aspects of the program.

2. JSR to BASIC'S built-in floating point

routines. These routines require that you estab

lish the correct preconditions and that you set up

a little buffer to make changes between ASCII-

type, alphanumeric numbers, and true numbers.

(This distinction is important in much ML work

where you need to INPUT or PRINT numbers.

The ASCII (printable) number 7 is 55. The true

number 7 is, of course, 7.)

Here's a demo program which will show

you how to access the built-in floating point

math routines and how to INPUT and PRINT

them from within ML:

*= 864

"SIMPLEMATH"

HOW TO ENTER TWO ASCII NUMBERS, MULTIPLY (OR DIVIDE OR ADD OR

SUBTRACT THEM) AND THEN PRINT OUT THE RESULTS

O

S

100

110

120

130

140

150

160 ; EQUATES

170 ASCIITOFP - SBCF3 (DCF3 Vic)
180

190 ; USE ANY OF THE FOLLOWING FOUR AS YOUR JSR TARGETS

200 ; IN LINE 400 TO ACCOMPLISH MULTIPLICATION, ADDITION

210 ; SUBTRACTION, OR DIVISION.

220 ONETIMESTWO - SBA28; (DA28 VIC) (A = LOWBYTE, Y = HIGHBYTE IN MEMORY)
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Richard Mansfield, Senior Editor 

Welcome To The Nightmare 
Here's an in teresting question we recently 
received: 

What if 1 wafl ted to store (as all ML variable) a 
/lumber like .S? 1 tried to POKE it ill fro m BASIC by 
IIsillg POKE 49152,.5. However, when PEEKed, it 
was a O. What gives? 

Welcome to the nightmare: Numbers with deci­
mal poin ts in them (fractional numbers) are han­
dled by the computer by a method called floating 
poila arithmetic. Floating Point (FP) numbers are 
complicated because you have to take into ac­
count a whole range between minus zillions to 
plus zillions and, what's worse, each number 
within th is range can have complicated fractions 
attached. This means that the result is a dizzy­
ingly huge collection of possible numbers to 
work with. FP has caused computer engineers 
headaches ever since Alan Turing invented mod­
ern computing techniques in the '40s. He wres­
tled with FP, now it's your turn. 

By contrast, numbers without any decimal 
pOint are ca lled integers and can be manipulated 
by the computer (and us programmers) much 
more quickly and easily. For example, 15 is an 
integer, but 15.75 is a floating point number. The 
thing is said to " float" because you could also 
enter numbers li ke 157.5 or 1.575. The pOint isn 't 
fixed in one predictable location within the num­
bers, hence, the point floa ts. 

FP is an advanced topic, so we're going to 
spli t this column down the middle this month 
and show you how to work with floating paint 
in ML, but, for beginners, we'll show how to 

Floallng Point ML Roullnes 
100 "' = 864 
110 i "SIMPLEMATH" 

write a universa l, customized INPUT routine for 
any ML program. 

Two Approaches 
Notice that, in BASIC, you can define three kinds 
of variables: X$, which is alphabetic; X, which is 
fl oating point; and X%, which is integer. 

ML usually involves only integer arithmetic 
(ADC, SBC, and other ML commands work on 
integers). For beginners, this is generally suf­
ficien t. You can easily write database, game, and 
most other software in ML without ever worry­
ing about FP. However, if you must manipulate 
floating point variables (for a spreadsheet pro­
gram o~ something deeply scientific), there are 
two malO approaches: 

1. The easiest way is to just write the float­
ing point input, output, and arithmetic routines 
in BASIC. Let it do the hard part. Then SYS to 
ML for other aspects of the program. 

2. JSR to BASIC's built-in floating point 
routines. These rou tines require that you estab­
lish the correct preconditions and that you set up 
a little buffer to make changes between ASClI­
type, alphanumeric numbers, and true numbers. 
(This distinction is important in much ML work 
where you need to INPUT or PRINT numbers. 
The ASCII (printable) number 7 is 55. The true 
number 7 is, of course, 7.) 

Here's a demo program which will show 
you how to access the built-in floating point 
math routines and how to INPUT and PRINT 
them from within ML: 

120 HOH TO ENT ER TWO ASCII NUMBERS , MULT I PLY (OR DI VIDE OR ADD OR 
1 30 SUBTRACT THEM) AN D THEN PRINT OUT THE RESULTS 
140 .0 
150 .S 
160 : -- --------- - --- - ------- EQUA'rES 
1 70 ASCII'rOFP = $I3Cf'3 ( DCf'3 VIC) 
180 
190 
200 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
210 
2 20 ONETU1ESTWO 

US E ANY O~ THE FOLLOWING FOUR AS YOU R JSR TARGETS 
IN LINE 400 TO ACCOMPLISH MULTIPLICATION , ADD I TION 
SUI3TRACTION, OR DIVISION. 
= $BA28 ; (DA28 VI C ) (A = LOWBYTE, Y = HIGHBYTE IN MEMORY) 
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230 ; THIS ROUTINE MULTIPLIES FACl BY MEMORY VARIABLE

240 ; HELD IN 5-BYTE FP FORMAT & POINTED TO BY A AND Y.

2 50 ONEPLUSTWO = $B867; (D8G7 VIC) (SAME AS ABOVE, BUT ADDS FAC1+FAC2)

260 TWOMINUSONE * ?D850;(D850 VICMSAME AS ABOVE, BUT SUBTRACTS FACl FROM FAC2)

270 TWOBYONE ■ 5BB0P; (DB0F VIC)(SAME AS ABOVE, BUT DIVIDES FAC2 BY FACl)

2 80 |

2 90 ;

300 FACTOMEM = ?BBD4;(DBD4 VIC) STORE FACl INTO RAM (X = LOWBYTE, Y = HIGHBYTE)

310 FPTOASCII = $BDDD (DDDD Vic)f CONVERT FAC INTO ASCII STRING

320 CHRGET - 115; BASIC'S READ-EACH-CHARACTER ROUTINE

330 CURPOS = 211; POSITION OF CURSOR ON SCREEN LINE

340 ; MAIN LOOP

350 JSR INPUTFP; GET FIRST NUMBER INTO FACl

360 LDX #<FACHOLD:LDY # >FACHOLD: JSR FACTOMEM; STORE FACl TO MEMORY

370 JSR PRINTCR

380 JSR INPUTFP; GET SECOND NUMBER INTO FACl

390 JSR PRINTCR

400 LDA #<FACHOLD:LDY *>FACHOLD

410 JSR ONETIMESTWO; MULTIPLY THEM

420 JSR OUTPUTFP; PRINT RESULT

4 30 RTS; RETURN TO BASIC

440 ; SUBROUTINES

450 i INPUT NUMBER

460 INPUTFP LDA #$3F:JSR $FFD2; PRINT QUESTION MARK

470 LDY #0:GB STY Y:GF JSR ?FFE4;BEQ GF; GET A BYTE FROM KEYBOARD

480 CMP #13; IS IT CARRIAGE RETURN

490 BEQ DONE; IF SO, STORE ZERO DELIMITER INTO BUFFER

500 CMP »20; IS IT THE DELETE KEY

510 BNE STORE:DEC CURPOSrLDA #32:JSR $FFD2; (DELETE, SO PRINT BLANK)

520 DEC CURPOS:DEC Y:JMP GF; LOWER Y POINTER AND RETURN TO GET LOOP

530 STORE LDY Y:STA $0100,Y; OTHERWISE STORE NUMBER

540 JSR $FFD2:INY:JMP GB; PRINT NUMBER & LOOP FOR MORE

550 ; TRANSFORM & STORE

560 DONE LDA #0:LDY Y:STA $0100,Y; STORE DELIMITING ZERO

570 LDA $7A:STA T7A:LDA $7B:STA T7B; SAVE CHRGET ADDRESSES

580 LDA #$FF:STA $7A:LDA *0:STA $70; POINT CHRGET TO BUFFER

590 JSR CHRGETiJSR ASCIITOFP; PUT STRING INTO FACl

600 LDA T7A:STA $7A:LDA T7B:STA $7b; RESTORE CHRGET

610 RTS

620 ; OUTPUT NUMBER

630 OUTPUTFP JSR FPTOASCII;PUT FACl INTO STRING AT $0100

640 LDY #0; PRINT OUT STRING

650 SHOWIT LDA $0100,Y:BEQ ALLDONE:JSR $FFD2:INY:JMP SHOWIT

660 ALLDONE RTS

670 ; PRINT CARRIAGE RETURN

680 PRINTCR LDA #13:JSR ?FI-'D2:RTS

6 90 ; VARIABLES

700 T7A .BYTE 0

710 T7B .BYTE 0

720 Y .BYTE 0

730 FACHOLD .BYTE 0 0 0 0 0; STORAGE FOR FAC IN MEMORY

All the other built-in BASIC math routines You might have wondered how pro-

are similarly accessible. If you want to activate grammers created custom cursors, excluded cer-

SIN, just look on a map of your BASIC ROM for tain input, etc. The subroutine in this program,

its entrance point and preconditions. called INPUTFP, can be modified to allow you to

accept inputs from the user for any kind of pro-

— rf TMDint1 gram. What's especially useful about this is that
V^UStOm INPUT you can check and control what the user is al-
Since anyone who's deeply enough into ML to lowed to type in, rejecting things if you wish,

work with floating point math is capable of read- You can also allow commas, suppress video echo

ing the source code in this program for himself (for secret password entry), or whatever else you

or herself, we'll limit ourselves to an explanation might need for a genera) purpose input sub-

of the input subroutine between lines 460-540. routine for use in your ML programs.
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23. 
240 
250 
26. 
27. 
28. 
29. 

THIS ROUTINE MUI~T I PLIES FAC1 BY MEMORY VARIABLE 
HELD IN 5 - 0YTE FP FORMAT & POINTED TO BY A AND Y. 

ONEPLUS'l'WO = $0867; (0867 VIC) ( SAME AS ABOVE, BUT ADDS FACI+FAC2) 
TWOt-!INUSONE = $0850 ; (0850 V I C ) (SAME AS ABOVE , BUT SUBTRACTS FACI FROM 
T\>IOBYONE "" $BB0F ; ( 080F VIC ) (SAME AS ABOVE, BU'!' DIVIDES FAC2 BY FAC1 ) 

FAC2 ) 

300 FACTONEM "" $B804 ; (DBD4 VIC ) STORE FACI INTO RAM (X ::: LOHBYTE, Y = HIGHBYTE) 
3113 FPTOASCII = $BDDD (DODD VIC)~ CONVERT FAC INTO ASCII STRING 
320 CHRGET = 115; BASIC' S READ - EACH - CHARACTER ROUTINE 
3313 CURPOS = 211 ; POSITION OF CURSOR ON SCREEN LINE 
3413 :---------- ------ - -- - :.tAIN LOOP - - ---------------------- --- --
350 JSR INPUTf'P ; GE'I' FIRST NU~IBER INTO FACI 
3613 LOX # <rA CHOLD : LDY ;>FACHOLD : JSR FACTOMEM; 
3713 JSR PRINTeR 

STORE FACl TO MEMORY 

3813 JSR INPUTFP; GET SECOND NUMBER INTO FACI 
390 JSR PRINTeR 
413 13 LOA # <FACHOLD :LDY #>FACHOLD 
4 113 JSR ON ETIMEST\'IO ; MULTIPLY THEM 
4213 JSR OUTPUTFP ; PRINT RESULT 
4313 R'rs ; RETURN TO BASIC 
4413 ,............... ....... SUBROU'I'INES •••• •••••• •••••••• •• •• •• • • 

4 513 ;----------------- - --- - INPUT NUMBER -------------------------
4 60 INPUTFP LDA #$3F:JSR $FFD2 ; PRINT QUESTION MARK 
4 70 LDY #0 : GB STY Y : GF JSR $FFE4 : BEQ GFi GET A BYTE FROM KEYBOARD 
480 Ct-1P #13 ; IS IT CARRIAGE RETURN 
490 BEQ DONE ; IF 50 , 5TORE ZERO DELIMITER INTO BUFFER 
500 CMP ;20; ·15 IT THE DELETE KEY 
510 ONE 5TORE:DEC CURP05 : LDA #32 : J5 R $FFD2 ; (DELETE, 50 PRINT BLANK) 
520 DEC CURPOS : DEC Y : Jt-IP GF' ; LOWER Y POINTER AND RETURN TO GET LOOP 
530 STORE LDY Y:STA $~100 , Y ; OTHE:RHI5E STORE NUMBER 
540 JSR $F'FD2 : INY : JMP GB ; PRINT NUMBER & LOOP FOR MORE 
550 ;-------------- - -- - --- TRANSFORM & STORE ---------------------
560 DONE LOA #0: LDY Y: STA $0100, Y; 51'ORE DELIMITING ZERO 
570 LOA $7f\ : STA T7A : LDA $7B : STA 'r7B; SAVE CHRGET ADDRESSES 
580 LOA #$FF : S'l'A $7A : LOA #0:STA $70 ; POINT CHRGET TO BUFFER 
590 JSR CHRCE'l' : J5R ASC[ ( 'I'OE'P; PUT STRING INTO FAC1 
600 LOA T7A : STA $7A : LDA T7B:STA $70 ; RESTORE CHRGET 
6H'I RTS 
620 ;--- - --- - - ----------- OUTPUT NUt-mER ---------- -------- ------- -
630 OUTPUTFP JSR FPTOASCl[ ; PUT FACl INTO STRING AT $0 100 
640 LOY #0 ; PHINT OUT S'I'R I NG 
650 SHOWlT LOA $0l00 , Y:0F:Q ALLDONE : JSR $FE'02 : 1NY : JMP SHOWlT 
660 l\Lr~DONE RTS 
670 ;----- --------------- PRINT CARRIAGE RE'l'URN 
680 PR I NTCR LOA # l 3 : JSR $FFD2 : RTS 
690 ;------------ - -- - -- ----- VARI ABL ES 
700 T7A .BY'!'E 0 
710 "78 .BYT E 0 
720 Y .BYTE " 
730 FACHOLD . BYTE " 0 " 0 0 ; STORAGE FOR FAC IN MEMORY 

All the other built-in BASIC ma th routines 
are Similarly accessible. If you want to activate 
SIN, just look on a map of your BASIC ROM for 
its entrance pOint and preconditions. 

Custom INPUT 
Since anyone who's deeply enough into ML to 
work with floating point math is capable of read­
ing the source code in this program for himself 
or herself, we'll limit ourselves to an explanation 
of the input subroutine between lines 460- 540. 
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You might have wondered how pro­
grammers created custom cursors, excluded cer­
tain input, etc. The subroutine in this program, 
ca lled INPUTFP, can be modified to allow you to 
accept inputs from the user for any kind of pro­
gram. What's especia lly usefu l about this is that 
you can check and control what the user is al­
lowed to type in, rejecting things if you wish. 
You can also allow commas, suppress video echo 
(for secret password entry), or whatever else you 
might need for a general purpose input sub­
routine for use in your ML programs. 



As it stands, the routine only recognizes the

carriage return and the delete key as special

cases. You could add your own CMPs to create

as many particular responses as your program re

quires. Here, we're simply getting a string of dig

its into a buffer at address $100. The Y Register

will keep track of our position in the buffer so

that each new digit will be in its proper place.

Let's go through the routine step-by-step to

see what's happening. First, we print a question

mark on the screen to let the user know that we

expect input. You could create a prompt message

here, draw a box limiting the size of the number

to be input, make a special cursor, etc.

A Tight Little Loop

After printing ?, we set our position counter, Y,

to zero so the first digit will be stored at $100.

There are two loops in this routine: GB and GF.

GB starts off by saving the position counter into

a variable we've defined as "Y" and then we fall

into the tight little loop that cycles until someone

presses a key on the keyboard. GF...BEQ GF on

line 470 is a pretty typical GET loop.

Then we test to see if the user has entered

his entire number and, therefore, has pressed RE

TURN. If so, we BEQ out of the input routine

and store a 0 at the end of our string of digits to

show that the number ends there. However, if

the user hasn't yet pressed RETURN, we next

test to see if he's made an error and is trying to

rub it out with the delete key (line 500).

If no delete is detected, we branch down to

the STORE routine in tine 530 where we recover

the position pointer from its "Y" holding place,

store the digit into the buffer address plus the

value of the Y register (STA $0100,Y), print the

number on the screen (JSR $FFD2) so the user

can see what he's typed, raise the pointer with

INY, and return to the start of the loop to fetch

another digit.

Allowing Deletes
If, however, there was a delete keypress detected

in line 510, we DEC CURPOS. CURPOS is the

zero page variable maintained by the computer

which always knows where the current cursor

position is (see line 330 where this is defined for

the assembler). We want to back up one charac

ter and LDA #32: JSR $FFD2 which will print a

blank over the previous digit. However, printing

that blank automatically moves the cursor one

column to the right, so we need to DEC

CURPOS once more to be ready to receive the

next digit in the proper place on the line. Then

we DEC Y, which lowers the pointer position

variable by one, and jump back to the start of

the loop to get another digit.

This routine does not contain any range

checking to prevent the user from entering, say,

letters of the alphabet instead of digits. That's

one thing you might want to add to your cus

tomized input routine. Any input lower than 48

(ASCII for 0) or higher than 57 (ASCII for 9)

could be blocked. A simple jump back to GF

would prevent such errors from being echoed to

the screen or stored into the little input buffer. Q

Program Your Own EPROMS

VIC 20

C64 $99.50

<D

E
o

a

PLUGS INTO USER PORT.

NOTHING ELSE NEEDED.

EASY TO USE. VERSATILE.

• Read or Program. One byte or

32K bytes!

OR Use like a disk drive. LOAD,

SAVE, GET INPUT, PRINT, CMD,

OPEN. CLOSE—EPROM FILES!

Our software lets you use familiar BASIC commands to

create, modify, scratch files on readily available EPROM

chips. Adds a newdimension to your computing capability.

Works wilh most ML Monitors too.

• Make Auio-Start Cartridges oi your programs.

The promenade" Cl gives you 4 programming voltages.

2 EPROM supply voltages, 3 intelligent programming

algorithms, 15 bit chip addressing, 3 LED's and NO

switches. Your computer controls everything from software!

Textool socket. Anti-static aluminum housing.

EPROMS, cariridgo PC boards, etc. at extra charge.

Some EPROM typos you can use with the promenade"
37S8 2532 «6273!P 271?8 5133 X2816A'
25S 435S 2732

27IS ?rC31
27C16 Z732A

-Cj-Tpmoaifi Busmm MfttMr

2501
2764

27CM

27R5S
68764
68766

533
5143

2815"
2816'

"Dg"nea nwtwalt,

52BI3'
4B01W

Call Toll Free: 800-421-7731

In California: 800-421-7748

JASON-RANHEIM
580 Parrot! St., San Jose. CA 95112

. As it stands, the routine only recognizes the 
carnage return and the delete key as special 
cases. You could add your own CMPs to create 
as .many particular responses as your program re­
qUIres. Here, we're simply getting a string of dig­
i t~ into a buffer at address $100. The Y Register 
WIll keep track of our position in the buffer so 
that each new digit will be in its proper place. 

Let's go through the routine step-by-step to 
see what's happening. First, we print a question 
mark on the screen to let the user know that we 
expect input. You could create a prompt message 
here, draw a box limiting the size of the number 
to be input, make a special cursor, etc. 

A Tight LiHle Loop 
After printing ?, we set our position counter, Y, 
to zero so the first digit will be stored at $100. 
There are two loops in this routine: GB and GF. 
GB starts off by saving the position counter into 
a variable we've defined as "Y" and then we fall 
into the tight little loop that cycles until someone 
presses a key on the keyboard. GE .. BEQ GF on 
line 470 is a pretty typical GET loop. 

Then we test to see if the user has entered 
his entire number and, therefore, has pressed RE­
TURN. If so, we BEQ out of the input routine 
and store a 0 at the end of our string of digits to 
show that the number ends there. However, if 
the user hasn't yet pressed RETURN, we next 
test to see if he's made an error and is trying to 
rub it out with the delete key (line 500). 

If no delete is detected, we branch down to 
the STORE routine in line 530 where we recover 
the position pointer from its "Y" holding place, 
store the digit into the buffer address plus the 
vallie of the Y register (STA $0100,Y), print the 
number on the screen OSR $FFD2) so the user 
can see what he's typed, raise the pointer with 
INY, and return to the start of the loop to fetch 
another digit. 

Allowing Deletes 
If, however, there was a delete keypress detected 
in line 510, we DEC CURPOS. CURPOS is the 
zero page variable maintained by the computer 
which always knows where the current cursor 
position is (see line 330 where this is defined for 
the assembler). We want to back up one charac­
ter and LOA #32: JSR $FFD2 which will print a 
blank over the previous digit. However, printing 
that blank automatically moves the cursor one 
column to the right, so we need to DEC 
CURPOS once more to be ready to receive the 
next digit in the proper place on the line. Then 
we DEC Y, which lowers the pOinter position 
variable by one, and jump back to the start of 
the loop to get another digit. 

This routine does not contain any range 
checking to prevent the user from entering, say, 
letters of the alphabet instead of digits. That's 
one thing you might want to add to your cus­
tomized input routine. Any input lower than 48 
(ASCII for 0) or higher than 57 (ASC II for 9) 
could be blocked. A simple jump back to GF 
would prevent such errors from being echoed to 
the screen or stored into the little input buffer .• 

Program Your Own EPROMS 
~VIC 20 
~C64 $99.50 
PLUGS INTO USER PORT. 
NOTHING ELSE NEEDED. 
EASY TO USE. VERSATILE. 

• Road or Program. Ono byla or 
32K bytesl 

Q) OR Usc like a disk drive. LOAO, 
'7'\ SAVE, GET, INPUT, PRINT, CMO, 
V OPEN, CLOSE-EPROM FILES! 

rc 
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Q) 
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e 
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Our software lets you use lamiliar BASIC commands to 
creale, modify. scratch Illes on readily available EPROM 
chips. Adds a new dimension to your computing capability. 
Wor1<.s with most ML Monitors too. 

• Mako Auto·Start Cartridges 01 your programs. 
• The promenade'· CI gives you 4 programming voltages, 

2 EPROM supply voltages, 3 intelligenl programming 
algorithms, 15 bil chip addressing. 3 LEO's and NO 
swilches. Your compuler conlrols everything from software l 

• Textoot socket. Anti·static aluminum housing. 
• EPROMS, cartridge PC boards, etc. at e)(tra charge. 
• Some EPROM types you can use with the promenade'· 

27~ ~ <627321> 27 ' 28 M33 X211IlIA' 
;1!,' 6 7732 Z!>64 2~ ~'<-3 5281Y 
271 6 v= 276<1 6871].01 l'8 ' ~' 080' 61" 
27C ' 6 17321< 27C&4 68768 2111 6' 

Call Toll Free: 800-421-7731 
In Califomia: 800·421 -7748 

__ 01 _ _ 

.-n JASON-RAN HElM 
~ 580 Parrott 51., San Jose. CA 95112 



HINTS&TIPS

Ciuick Search
W. A. Yarberry

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.

Do you have a collection of several thousand

stamps, baseball cards, recipes, or something else

you've always wanted to catalog on your com

puter? Perhaps you've already started writing a

cataloguing program with ideas from the "Rel

ative Files" article in the June gazette and

"Understanding Sorts" in the May issue.

So now you have an outline for a program

that allows you to enter and alphabetize data for

the catalog. Once the program is done, and

you've typed in all of the information, how are

you going to find a specific entry in the list? Let's

investigate a simple telephone directory program.

Telephone List
At the beginning of the program, you reserve

space in memory with the dimension statement:

DIM NAME$(200): DIM TEL(200). People's

names will go in the string array, their telephone

numbers in the numeric array.

Next, you design a menu that offers several

choices, like 1) enter new names, 2) make correc

tions, 3) alphabetize, 4) print entire list, and so

on. You also need a file-handling routine to read

and write names to disk or tape. Each menu item
is tied to a subroutine.

One of the subroutines will look for a spe

cific person's name and print his or her tele

phone number. So you sketch out a searching

algorithm:
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900 PRINT "WHOSE TELEPHONE NUMBER?"

910 N = 0:INPUT N$

920 FOR J=l TO 200:IF NS^NAMESfJ) THEN

N=J:J=200

930 NEXT J

940 IF N=0 THEN PRINT"NAME NOT

FOUND":RETURN

950 PRINT TEL(N):RETURN

The basic idea is to search through the list,

from beginning to end, comparing the names

with the target name. If the name is found, J is

set to 200 (the end of the list), so the FOR-NEXT

loop ends.

At the root of this idea is brute force—trying

things until you find something that works. If

everything's in alphabetical order, and you're

searching for a Youngblood at the end of the list,

your computer will have to look laboriously

through the Adams, Browns, Coopers, and so on.

As the list gets longer, so does the tedious wait

you'll have to endure.

A Binary Search
How do you find a name in the telephone book?

It would be madness to start at AAA Realty and

read through every single name until you find a

match, right? If you want Joan Smith's number,

you'd probably open the phone book halfway,

compare the names on the page to Smith and

flip pages back and forth until you reach the

right name.

This method, jumping back and forth while

narrowing down the choices, can be used in a

program. It's called a binary search because the

list is divided in two again and again. First you

find the halfway point, and decide if the target

name is in the first half or the second half. With

one IF-THEN, you've eliminated half of the

names on the list. Next, look at the halfway

point of the remaining items.

&TIPS 

Quick Search 
W. A. Yarberry 

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

Do you have a coll ection of several thousand 
stamps, baseball cards, recipes, or something else 
you've always wanted to catalog on your com­
puter? Perhaps you've already started writing a 
cataloguing program with ideas from the "Rel­
ative Files" article in the June GAZETTE and 
" Understanding Sorts" in the May issue. 

So now you have an outline for a program 
that a1l0\';5 you to enter and alphabetize data for 
the catalog. Once the program is done, and 
you've typed in all of the information, how are 
you going to find a speci fic entry in the list? Let's 
investigate a simple telephone directory program. 

Telephone List 
At the beginning of the program, you reserve 
space in memory with the dime nsion statement: 
DIM NAME$(200): DIM TEL(200). People's 
names will go in the string array, thei r telephone 
numbers in the numeric array. 

Next, you design a menu that offers several 
choices, like 1) enter new names, 2) make correc· 
tions, 3) alphabetize, 4) prin t entire list, and so 
on. You also need a file·handling routine to read 
and write names to disk or tape. Each menu item 
is tied to a subroutine. 

One of the subroutines will look for a spe· 
cific person's name and print his o r her tele­
phone number. So you sketch out a searching 
algorithm: 
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900 PRINT "WHOSE TELEPHONE NUMBER?" 
910 N- O:INPUT NS 
920 FOR J- l TO 200:IF NS - NAMES(J) THEN 

N - N - 200 
930 NEXT J 
940 IF N - O THEN PRINT"NAME NOT 

FOUND":RETURN 
950 PRI NT TEl(N):RETURN 

The basic idea is to search through the list, 
from beginning to end, comparing the names 
with the target name. If the name is found, J is 
set to 200 (the end of the list), so the FOR· NEXT 
loop ends. 

At the root of this idea is brute force-trying 
things until you find something that works. If 
everything's in alphabetical o rder, a nd you're 
searching for a Youngblood at the end of the list, 
your computer will have to look laboriously 
through the Adams, Browns, Coopers, and so on. 
As the list gets longer, so does the tedious wait 
you' ll have to endure. 

A Binary Search 
How do you find a name in the telephone book? 
It would be madness to sta rt at AAA Realty and 
read through every single name until you find a 
match, right? If you want joan Smith's number, 
you'd probably open the phone book halfway, 
compare the names on the page to Smith and 
flip pages back and forth until you reach the 
right name. 

This method, jumping back and forth while 
narrowing down the choices, can be used in a 
program. It's ca ll ed a binary search because the 
list is div ided in two again and aga in. First you 
find the halfway point, and decide if the target 
name is in the first half or the second half. With 
one IF· THEN, you've eliminated half of the 
names on the list. Next, look at the halfway 
point of the remaining items. 



Here's how the search works. In this case,

the variable H starts out as the highest item on

the list, and L is lowest. M is the midpoint and is

used as a new H or L, depending on whether

we're too low or too high in the list.

500 H=200:L=1:R-0

510 PRINT"WHOSE TELEPHONE NUMBER?"

520 INPUT N$

530 M = INT((H+l-L>/2)+L

540 IF H-L<5 THEN GOTO 580

550 IF N$ = NAME$(M) THEN R = M:GOTO600

560 IF N$>NAME$<M) THEN L =M + l:GOTO530

570 IF N$<NAME$(M) THEN H=M-l:GOTO530

580 FOR J = L TO H:IF NS = NAME$(J) THEN R=J

590 NEXT

600 IF R=0 THEN PRINT"NOT FOUND":RETURN

610 PRINT TEL(R):RETURN

One essential condition for a binary search is

that the names (the array NAMES, in this case)

must be in alphabetical order. If you have a jum

ble of names, in no particular order, a binary

search won't work. The same would be true of a

phone book. If the phone company listed names

haphazardly, you'd have to search through the

entire book to find a specific person.

Note line 540, which jumps to 580 if the dif

ference between H and L is less than five. Once

you've got it narrowed down to a few names,

you might as well loop through them.

This subroutine finds a certain item and puts

its index number into the variable R. If no match

is found, R will be zero.

Let's say your phone list includes Adelaide

Van Buren and her name is number 162 on the

list. Here's how the binary search would work:

L

1

102

152

152

152

159

H

200

200

200

175

163

163

M

101

151

176

164

158

(start

loop)

(result)

too low

too low

too high

too high

too low

FOR-NEXT

After just five comparisons, we've narrowed

the search to 159-163. Compare that to the brute

force FOR-NEXT loop which would have to com

pare 161 items before finding the right one.

With long lists, the time saved multiplies. If

you double the size of the list (from 200 to 400),

only one more comparison would be needed, be

cause each time the midpoint M is transferred to

L or H, you eliminate half of the list from

consideration.

In benchmark tests, the binary search took

just 3.0 seconds to locate a telephone number

from an array of 2000 names, compared to 13.7

seconds for the FOR-NEXT loop. Granted, 14

seconds doesn't seem like a long time, but it

means that only about four names can be found

per minute, compared to 20 names per minute

with a binary search. 9
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Here's how the search works. In this case, 
the variable H starts out as the highest item on 
the list, and L is lowest. M is the midpoint and is 
used as a new H or l , depending on whether 
we're too low or too high in the lis t. 

is found, R will be zero. 
Let's say your phone list includes Adelaide 

Van Buren and her name is number 162 on the 
list. Here's how the binary search would work: 

L H M (result) 
500 H- 200:L - l:R - O I 200 101 too low 
510 PRINT"WHOSE TELEPHONE NUMBER?" 
520 INPUT NS 

102 200 151 too low 
152 200 176 too high 

530 M- INT«H + I - L)/ 2) + L 
540 If H - L<5 THEN GOTO 580 

152 175 164 too high 
152 163 158 too low 

550 IF N$ - NAMES(M) THEN R- M:GOT0600 
560 IF N$> NAMES(M) THEN L- M+ l:GOT0530 
570 IF NS<NAMES(M) THEN H- M- l:GOT0530 
580 FOR J- L TO H:IF NS - NAMES(J) THEN R- J 
590 NEXT 

159 163 (start FOR-NEXT 
loop) 

After just five comparisons, we've narrowed 
the search to 159-163. Compare that to the brute 
force FOR-NEXT loop which would have to com­
pare 161 items before finding the right one. 

600 IF R- O THEN PRINT"NOT FOUND":RETURN 
610 PRINT TEL(R):RETURN 

One essential condition fo r a binary search is 
that the names (the array NAME$, in this case) 
must be in alphabetical order. If you have a jum­
ble of names, in no particular order, a binary 
search won 't work. The same would be true of a 
phone book. If the phone company listed names 
haphazardly, you'd have to search through the 
entire book to find a specific person. 

With long lists, the time saved multiplies. If 
you double the size of the list (from 200 to 400), 
only one more comparison would be needed, be­
cause each time the midpoint M is transferred to 
L or H, you eliminate half of the list from 
consideration. 

Note line 540, which jumps to 580 if the dif­
ference between Hand L is less than five. Once 
you 've got it narrowed down to a few names, 

In benchmark tests, the binary search took 
just 3.0 seconds to locate a telephone number 
from an array of 2000 names, compared to 13 .7 
seconds for the FOR-NEXT loop. Granted, 14 
seconds doesn't seem like a long time, but it 
means that only about four names can be found 
per minute, compared to 20 names per minute 

you might as well loop through them. 
This subroutine finds a certain item and puts 

its index number into the variable R If no match with a binary search • 
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Part 1

Lawrence Cotton

Your 64 never sounded like this before. In this first

of a three-part series, the author presents six short

"zound" demos for use in your own programs—and

for your listening pleasure.

Of all the impressive capabilities of the Com

modore 64, the one that stands head and shoul

ders above the competition is sound, fn this

three-part series, we'll look at (and listen to) 18

short sound programs—six each month—which

you can use in your own programs. While we

won't guarantee you haven't heard similar

sounds in a few commercial programs, we

doubt it.

How can one computer make so many

sounds? It has only three voices and four wave

forms. But the chips and keys that are the Com

modore 64 belie its real capabilities; even these

sound programs are just the tip of the iceberg.

Most of these programs use the ring modula

tion and sync features of the SID chip. For those

new to the Commodore 64, these rather arcane

capabilities were designed into this chip to give it

music-synthesizer characteristics. But music syn

thesizers are often used not to make music, but

sounds.

Short And Sweet
Note that only a few lines are necessary to pro

gram these sounds. If you leave out the REMs,
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they can usually be compressed into four or five

lines. Be sure to save each program to tape or

disk before running, in case of a mistyped

number.

You can easily change the sounds produced

by these programs to suit your own tastes. But a

few of these programs are very delicately bal

anced, so that even a seemingly innocent change

in values can drastically alter the final output. If

you change a sound, save it to disk or tape as

soon as you get it where you like it. You may

never find it again. (I lost some really good ones

before I learned this lesson.)

All of these programs sound better when

played through a good hi-fi system. If you

haven't taken advantage of the hi-fi output of

your computer, now's the time to do so. Just buy

a DIN plug to fit your computer and a shielded

RCA phono-plug cable long enough to reach

your hi-fi. Connect the open end of the cable to

the pins of the DIN plug corresponding to the

audio out and ground pins of your computer.

Check your User's Guide for which pins are

which. Radio Shack carries both the plug and

the cable.

Sound Anatomy
All programs clear the sound chip and set the

maximum volume in line 10, then set up the en

velope (how fast a sound starts and ends) in line

20. Most POKE waveform 23 to voice one

Part 1 
Lawrence Cotton 

Your 64 /lever sounded like this before. III this first 
of a three-part series, the author presents six short 
"zolllld" demos for lise ill your OWl! programs-mId 
for your listelling pleasure. 

Of all the impressive capabilities of the Com­
modore 64, the one that s tands head and shoul ­
ders above the competition is sound. In this 
three-part series, we'll look at (and listen to) 18 
short sound programs-six each month-which 
you can use in your own programs. While we 
won'l guarantee you haven't heard similar 
sounds in a few commercial programs, we 
doubt it. 

How can one computer make so many 
sounds? It has only three voices and four wave­
forms. But the chips and keys that are the Com­
modore 64 belie its real capabi li ties; even these 
sound programs are just the tip of the iceberg. 

Most of these programs use the ring modula­
tion and sync features of the SID chip. For those 
new to the Commodore 64, these rather arcane 
capabilities were designed into this chip to give it 
mUSic-synthesizer characteristics. But music syn­
thesizers are often used not to make music, but 
sounds. 

Short And Sweet 
Note that only a few lines are necessary to pro­
gram these sounds. If you leave out the REMs, 
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they can usually be compressed into four or five 
lines. Be sure to save each program to tape or 
disk before running, in case of a mistyped 
number. 

You can easi ly change the sounds produced 
by these programs to suit your own tastes. But a 
few of these programs are very delicately bal­
anced, so that even a seemingly innocent change 
in values can drastically alter the fina l output. If 
you change a sound, save it to disk or tape as 
soon as you get it where you like it. You may 
never fi nd it aga in. (I lost some really good ones 
before I learned this lesson.) 

All of these programs sound better when 
played through a good hi-fi system. If you 
haven't taken advantage of the hi-fi output of 
your computer, now's the time to do so. Just buy 
a DIN plug to fit your computer and a shielded 
RCA phono-plug cable long enough to reach 
your hi-fi. Connect the open end of the cable to 
the pins of the DIN plug corresponding to the 
audio out and ground pins of your computer. 
Check your User's Guide for which pins are 
which. Radio Shack carries both the plug and 
the cable. 

Sound Anatomy 
All programs clear the sound chip and set the 
maximum volume in line 10, then set up the en­
velope (how fast a sound starts and ends) in line 
20. Most POKE waveform 23 to voice one 



(54276) in line 20 also. Waveform 23? There's no

such thing! While largely undocumented, it's

possible to use sync and ring modulation to

gether with the triangle waveform. Many of

these sounds depend on this very combination

for their uniqueness. The number 23 is the sum

of 16 (triangle) + 4 (ring modulation) + 2 (sync)

+ 1 (gate or turn-on). For those programs which

have a 21 POKEd to 54276, the sync feature is

omitted.

Ring mod and sync are two ways to combine

two notes of different frequencies to produce a

totally different, and usually unpredictable, re

sult. In the case of ring modulation, the result is

notes with a wide range of nonharmonic over

tones; syncing two voices logically ANDs them

together to produce different overtones, which

will be momentarily in phase (reinforcing) then

out of phase (cancelling) each other.

Most of the programs also make extensive

use of nested FOR-NEXT loops. To help identify

beginnings and endings of loops (but at the loss

of some speed), all the NEXTs include the name

of the FORs. That is, FOR Z - 1 TO 3: ...

NEXT Z. Incidentally, the Z loop is always the

number of times the sound is cycled.

Look for Fl and F2 in the program listings.

These are the two values POKEd into frequency

registers for voices one and three, respectively.

(Note that the most significant byte of the two

frequency registers per voice is used, except for

"Decelerator," to come later in the series.) The

sounding voice (one) must have its waveform,

envelope, and frequency registers POKEd with

values, but the controlling or synced voice (three)

usually needs only its frequency register (54287)

POKEd with a value.

Because of space limitations here, only one

program—"Bent Laser"—will be analyzed as a

typical example. For the rest we'll mention only

unique characteristics.

This program contains four nested FOR-

NEXT loops. Starting with the innermost loop

(X): F2 (voice three's frequency) is incremented

by multiplying it by 1.4 five times. The next loop

out (Y) resets voice three's frequency to 8 and in

crements Fl (voice one's frequency) three times

by a multiple of 1.5.

Control then moves to the W loop, which

multiplies voice three's frequency by 1.05 ten

times. This ends the first cycle, controlled by the

outermost loop Z. The Z loop resets Fl to 2, and

repeats the same basic sound three times.

Increase Z to cycle the sound more times, or

play with other parameters to see what effect

they have. The REMs should be of some help.

"Three-Toed Wheel" uses three nested loops

and waveform 21 instead of 23.

"Minor Thriller" yields an elaborate arpeggio

of a minor chord, using five loops (V loop is a

short delay) and waveform 23.

"Sliding Forest" sounds just like its name.

Note that it's based on waveform 21 and uses

only two loops.

"Ring Thing" and "Gnir Gniht" are just

alike except that the first uses waveform 23 and

the second uses waveform 21.

The easiest way to use these sounds in your

own programs is to make subroutines out of

them. You must clear the sound chip and set the

volume at least once, usually near the beginning

of your program. Since none of the Zounds pro

grams uses GOTOs, they can be renumbered

with your own subroutine line numbers. When

you want the sound to be heard, just GOSUB to

your line number. Be sure to add a RETURN as

the last statement in the subroutine (usually after

POKE 54278,15). Because the FOR-NEXT loops

are extraordinarily sensitive, adding any sprite

movements or other time-consuming activities in

side them will wreak havoc on the timing; the

sound will most likely be totally different, al

though not necessarily bad.

Next month, we'll continue with more

"Zounds" for the 64.

(See listings on page 102.) O
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(54276) in line 20 also. Waveform 23? There's no 
such thing! While largely undocumented, it's 
possible to use sync and ring modulation to· 
gether with the triangle waveform. Many of 
these sounds depend on this very combination 
for their uniqueness. The number 23 is the sum 
of 16 (triangle) + 4 (ring modulation) + 2 (sync) 
+ 1 (gate or turn·on). For those programs which 
have a 21 POKEd to 54276, the sync feature is 
omitted. 

Ring mod and sync are two ways to combine 
two notes of different frequencies to produce a 
totally different, and usually unpredictable, re­
sult. In the case of ri ng modulation, the result is 
notes with a wide range of non harmonic over­
tones; syncing two voices logically ANDs them 
together to produce different overtones, which 
will be momentarily in phase (reinforcing) then 
out of phase (cancelling) each other. 

Most of the programs also make extensive 
use of nested FOR·NEXT loops. To help identify 
beginnings and endings of loops (but at the loss 
of some speed), all the NEXTs include the name 
of the FORo. That is, FOR Z - 1 TO 3: ... 
NEXT Z, Incidentally, the Z loop is always the 
number of times the sound is cycled. 

Look for Fl and F2 in the program listings. 
These are the two values POKEd into frequency 
registers for voices one and three, respectively. 
(Note that the most significant byte of the two 
frequency registers per voice is used, except for 
"Decelerator," to come later in the series.) The 
sounding voice (one) must have its waveform, 
envelope, and frequency registers POKEd with 
values, but the controlling or synced voice (three) 
usually needs only its frequency register (54287) 
POKEd with a value. 

Because of space limitations here, only one 
program-"Bent Laser"-will be analyzed as a 
typical example. For the rest we' ll mention only 
unique characteristics. 

This program contains four nested FOR­
NEXT loops. Starting with the innermost loop 
(X): F2 (voice three's frequency) is incremented 
by multiplying it by 1.4 five times. The next loop 
out (Y) resets voice three's frequency to 8 and in· 
crements Fl (voice one's frequency) three times 
by a multiple of 1.5. 

Control then moves to the W loop, which 
multiplies voice three's frequency by 1.05 ten 
times. This ends the first cycle, controlled by the 
outermost loop Z. The Z loop resets F1 to 2, and 
repeats the same basic sound th ree times. 

Increase Z to cycle the sound more times, or 
play with other parameters to see what effect 
they have. The REMs should be of some help. 

"Three·Toed Wheel" uses three nested loops 
and waveform 21 instead of 23. 

"Minor Thriller" yields an elaborate arpeggio 
of a minor chord, using five loops (V loop is a 
short delay) and waveform 23. 

"Sliding Forest" sounds just like its name. 
Note that it's based on waveform 21 and uses 
only two loops. 

" Ring Thing" and "Cnir Cniht" are just 
alike except that the first uses waveform 23 and 
the second uses waveform 21. 

The easiest way to use these sounds in your 
own programs is to make subrou tines ou t of 
them. You must clea r the sound chip and set the 
volume at least once, usually near the beginning 
of your program. Since none of the Zounds pro­
grams uses COTOs, they can be renumbered 
with your own subroutine line numbers. When 
you want the sound to be heard, just GOSUB to 
your line number. Be sure to add a RETURN as 
the last statement in the subroutine (usually after 
POKE 54278,15). Because the FOR-NEXT loops 
are extraordinarily sensitive, adding any sprite 
movements or other time-consuming activities ill· 
side them will wreak havoc on the timing; the 
sound will most likely be totally different. al­
though not necessarily bad. 

Next month, we'll continue with more 
"Zounds" for the 64. 

(See listiugs 011 page 102.) 
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User Group Update

When writing to a user group for information, please remember to

enclose a self-addressed, stamped envelope.

Send additions, corrections, and deletions for this list to:

COMPUTE! Publications

P.O. Box 5406

Greensboro, NC 27403

Atlu: Commodore User Groups

Changes

People wishing to contact Wisconsin's Coulee Country Commodore

Club may do so at the following address: Coulee Country Com

modore Club, W. 6581 Oak Park Dr., Onalaska, WI 54650. Pre

viously, the club had only provided us with an address of its

meeting place.

The new contact person and address for the Colorado Springs

Computer Society (CSCS) is Alyn M. Jackson, 4058 Baytown Dr.,

Colorado Springs, CO 80916. The phone number is (303) 390-6289.

The Sphinx Commodore Users Group Inc. also has a new ad

dress: 22091 Young Ave., Castro Valley, CA 94546. The club's bul

letin board can be reached at (415) 581-9452.

The Zymec Users Group in Lander, WY, has disbanded. Those

interested in re-forming a group in this area should contact Tim Struna

at 254 Canyon St., Lander, WY 82520; telephone (307) 332-6644.

The Pioneer Valley VIC/64 Club is now the Pioneer Valley

Commodore Club. The new address and phone number are 6 Laurel

Terrace, Westfield, MA 01085; (413) 562-1027.

The Southern Maine 20/64 is now Southern Maine Com

modore. Information about the group can be obtained by contacting

Steve Shoprio, chairman, P.O. Box 416, Scarborough, ME 04074-0416.

New Listings

ALABAMA
Valley Commodore Users Group (VCUC), David

W. Nelson, 915 Way Thru the Woods SW, Di'calur,

AL 35603, (21)5) 355-4005

Montgomery Area Commodore Kompulei Sodely

(MACKS), Charles Russell, P.O. Boi 210126,

Montgomery, AL 36111-0126, (205) 279-6750

Commodore Ciub-South. William J. Freeman, P.O.

Box 324. Pinson. AL 35126, (205) 854-3496

Scoltsboro Commodore "64" users group, Richard

K.idon. Rl. 5, Box 255, ScotttborO, A!, 35768

ARKANSAS
Contvay Counly Compuler Ust™ Group, Ri. 2, Box

69, Momllon. AR 72110

CALIFORNIA
The Central California Commodore Computer

Club IC-S), Jim Crawford, 3440 De Anza Ave.,

Mcrced. CA 95340. (209] 723-0751, ext. 58

Southern Orange County Commodore Kompuler

Services Croup (S.O.C.C.K.S.), Tony Hardy, The

Wizard's Exchange, 26421 Avcnida Di'seo, Mis

sion Viejo, CA 92691, BBS: (714) 472-0934
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Commodore User Group (forming). Gregg C. Ra

mos, 24285 Sunnymead Blvd., »157, Sunnymead,

CA 923BS

COLORADO
Colorado Commodore Computer Club, c/o Ral

Sandberg, 64 Mountain Shadows Lane, Castle

Rock, CO 80104

The "Local Folks Computer Club", c/o S. Marlin,

1653-130 Rd.. Glenwood Springs. CO 81601

Western Slope Commodore User's Group, P.O. Box

4142, Grand Junction, CO 81502

Commodore Condor Club. Dun Musich. 1680

Lewis St., Lakewood, CO B0215, (303) 233-1543

CONNECTICUT
Greater New Haven Commodore User Group, P.O.

Box 796. Norlh Haven, CT 06473. (203) 776-7447

DELAWARE
Lower Delaware Commodore Computer Club,

Paul Nys, 110 Strawberry Way, Rehoboth Beach,

DE 19971

FLORIDA
Public Domain Users Group, P.O. Bo* 1442, Or

ange Park. FL 32D67

GEORGIA
Commodore's Telecommunications Users Group
(CTUG). Isaac Culver III, P.O. Box 143, Clenwood,

GA 30428. BBS: (912) 523-5295

ILLINOIS
Western Illinois Commodore Users Croup, Gales-

burg Chapter, Randy Fox, 195 Olive St., Gales-

burg, IL 61401

Jacksonville Area Commodore Users' Croup, Greg

Simpson. P.O. Box 135, Murrayville, IL 62668,

(217)882-5481

INDIANA
Columbus Commodore Club, Walt Hutton, 2676

Lafayette St., Columbus, !N 47201

Commodore Useis Group of Rush County

(CUGOR), Mike Kilgorc, 829 N. Willow St.,

Rushvilie, IN 46173, (317) 932-3B39 or Vance

MDSley,Box22, Manilla, IN 46150,(317)544-2571

IOWA
Tri-Statc Commodore Users Club, John K.

Gallaher, 108 Blondeau, Keokuk, 1A 52632

KANSAS
High PUins Commodore Users Group, Alan

Clingingsmiih, 1307 Western Plains, Hays, KS

67601,(913)625-6266

MARYLAND
Commodore Computer Kids Ifor ages 7-17), Dan

Mullant'y. 403 Avery Ct.. Joppa. MD 21085

MASSACHUSETTS
South Shore Commodore, Wayne Johnson, P.O.

Box 2195, Quincy, MA 02269, (617) 472-2754

MICHIGAN
B.H.S. Compuler Club, c/o Ronald Ruppcrt, Belle

ville High School, 501 VV. Columbia, Belleville, Ml

48111

Northern Gcnescc County Commodore Users

Group IN.G.C.C.U.G.I, John Richards, P.O. Box
250, Clio. MI 48420

Future World Users Group, P.O. Box 54, Wayne, Ml

48184

MINNESOTA
Metro-Area Commodore Computer Club, Box M,

Mendota, MN 55150, (612) 729-0232

MISSISSIPPI
Commodore Compuler Club, Sean While, Rl. 9,

Box 1400, HatUHburg, MS 39401

MISSOURI
C.B.U.G.. Michael Jell, 1925 Treasure Di., Kennett,

MO 63857

Commodore 64 User Group, Bryce Jones, 820 E.

Line, Kirksville. MO 63501

NEBRASKA
Palhfindera 64, 2133 Clarmar Si., Premont, NE

6B025, (402) 727-1276; 721-4346; 727-1608

NEW JERSEY
Plasma i'hysics Lib User Group, Elite Shealler,

Princeton University, P.O. Box 451, Princeton, NJ

OB544

Commodore Computer Collection Club, Mel

Friedman, 72 Fine Dr., Roolevett, NJ 08555, (609)
448-5186

NEW MEXICO

Taos Area Commodore User's Group, David Hull,

P.O. Box 5089, Tans, NM 87571, (505) 758-4458

User Group Update 

When writing to a user group for information, please remember to 
enclose a self·addressed, stamped envelope. 

Send additions, corrections, and deletions for this list to: 

COMPUTE! Publications 
P. O. Box 5406 
Greensboro, Ne 27403 
Attll: Commodore User Groups 

Changes 
People wishing to contact Wisconsin's Coulee Country Commodore 
Club may do so at the following address: Coulee Country Com­
modore Club, W. 6581 Oak Park Dr., Ona laska, WI 54650. Pre­
viously, the club had only provided us with an address of its 
meeting place. 

The new contact person and address for the Colorado Springs 
Computer Society (CSCS) is AIyn M. Jackson, 4058 Baytown Dr., 
Colorado Springs, CO 80916. The phone number is (303) 390-6289. 

The Sphinx Commodore Users Group Inc. also has a new ad­
dress : 22091 Young Ave., Castro Valley, CA 94546. The dub's bul­
letin board can be reached at (4 15) 581 -9452. 

The Zymec Users Group in Lander, WY, has disbanded. Those 
interested in re-forming a group in this area should contact Tim Struna 
at 254 Canyon St., Lander, WY 82520; telephone (307) 332-6644. 

The Pioneer Valley VIC/ 64 Club is now the Pioneer Valley 
Commodore Club. The new address and phone number are 6 Laurel 
Terrace, Westfield, MA 01085; (413) 562-1027. 

The Southern Moine 20/ 64 is now Southern Maine Com­
modore. Information about the group can be obtained by contacting 
Steve Shoprio, chairman, P.O. Box 416, Scarborough, ME 04074-0416. 

New Listings 
ALABAMA 
V.Uty Commodore U.er. CrOllp (VCUG), David 

IV. Nelson, 915 Way Thru Ihe Woods S\\', O«alur, 
AL 35603, (205) 355·4005 

Montgomery Aru Commodore Kompllttr Society 
(MACKS), Charles Ru" ell, P.O. Bo~ 210126, 
Montgomery, AL 36 121·01 26, (205) 279·6750 

Commodort Club-South , Willi~m J. Freeman, P.O, 
BoK 324. Pinson. AL 35126, (205) 854·3496 

Scott, boro Commodore "(;.t" USt .. grOlip. Richard 
Radon. Rt. 5. Box 255, ScoUSbolO, At. 35768 

ARKANSAS 
Conw.y County c omfll ttr Uler. Group, RI. 2, Bo~ 

69. Morrilton. AR 7 I ll} 

CALIFORNIA 
The Cent u l C~lifo rnb Commodore Compuler 

Club (C·S). Jim Crawford. 3H Il De Anu Ave., 
Merced. CA 95340. (209) 723·0751, ext. 58 

Southern Or.nge County Commodore Kompuler 
Servlcn Group IS.O,C.C.K.5.J. Tony Hardy. The 
Wizard ', Exchange. 2M21 Menlda ~, Mi5' 
sion Viejo. CA 9269 1, BBS: (7 14) 472·0934 

82 COMPUTE/,~ Gauna Jo,jy HISS 

Commodore U. er Grollp (forming). Gregg C. Ra · 
mos, 24 285 Sunnymead Blvd" _157, Sunnyme~d, 
CA 923BB 

COLORADO 
Colorldo Commodore Comput t r Club, c/o Ral 
S~ndberg. 64 Mountain Shadow. une, Cn tle 
Rock, CO 8010~ 

The ''Loul Folk. Computer Club", c/o 5, Martin, 
1653· 131l Rd., Glenwood Springs. CO 816111 

Wn tern Slope Commodore Un t'. Croup, P.O. Bo~ 
~H2, Grand Junc1ion, CO 81502 

Commodore Condor Club, Don Musich. 1681l 
Lewb St" Lakewood, CO 81l21 5, (303) 233· 1.543 

CONNECTICUT 
Gru ter New H.ven Commodore Uler Group. P.O. 

Box 796. North H~ven, CT 06473. (21l3) 776·7447 
DELAWARE 
lower DehwHe Commodo re Computer Club . 

Paul Nys, 110 Strawberry Way. Rehoboth Bead" 
DE 19971 

FLORIDA 
Public Domain U. en Group. 1',0. Bo~ UH. Or· 

anse Park. I' L 321167 

GEORGIA 
Commodore', TelecommunlClllons U. er. Croup 

ICTUGl. luacCulvC1' III . P.O. Box 143. Glenwood, 
GA 31l428. BBS: (912) 523·5295 

ILLINOIS 
Wel ttrn \Ill nols Commodore Un .. Group, Glln­

burg Ch,pter. R.ndy Fox. 195 Olive St .• Gales · 
burg. IL 61401 

J.ckJonvll\e Aru Commodore Unn' Group, Greg 
Simpson. P,O. lklx 135, Murrayv ill e. IL 62668, 
(217) 882·5481 

INDIANA 
Columbus Commodore Club, W~lt Huuon, 2676 

Lafayette St., Columbus. IN 472111 
Co mm o d ore U.en Gro ll p of Ru. h Count y 

ICUGO Rl. Mike Kilgo re, 829 N. Willo .... St ., 
Rlishville, IN 46173. (317) 932·3839 or Vance 
Mosley, Dox 22. Man!1la, IN 46 151l. (3 17) 544·2571 

IOWA 
T rI·StUr Commodo re U.en Clu b , John K. 

Gallaher, l OB Blondeau, )(~'(lkuk, IA 52632 

KANSAS 
Ulgh Phlnl Commodore Users G roup. Alan 

Clingingsmith, 13117 Western Plains. Hays, )(5 
67601. (9 IJ) 625·6266 

MARYLAND 
Commodore Computer Kid. (for 1ge. 7- 1n. Dan 

Mullaney, 4113 Avery Ct., loppa. MO 21085 
MASSACHUSETTS 
South Shore Commodore, Wayne Johnson, P.O. 

Dox 2195, Quincy, MA 02269, «(17) 472·2754 

MICHIGAN 
B.\I.S. Computer Club. c/o Ronald Ruppert. Belle· 

ville High School, 501 IV. Columbia, IItlleville. MI 
48111 

Northun Gtnrln County Commodo re Uler. 
Group IN.C.C.C.U.G.). John Rkh",d5, 1'.0 , Bo~ 
250, CUo, 1'.11 48420 

future World U.e .. Group. 1'.0, Box 54, Wayne, MI 
48184 

MINNESOTA 
Metro-Aru Commodore Compuler Club, Box M. 

Mendota. MN 55 150, (612) 729'1l232 

MISSISSIPPI 
Commodore Computer Cilib. Sean White. Rt . 9, 

Dox 141lll, Hattiesburg, MS 394111 

MISSOURI 
C.S.U.C .• Michael jett, 1925 Tre~sure Dr., Kennell, 

MO 63857 
CDmmodore 64 U.er Group. Bryce Jones, 820 E. 

Une. Kirksville. MO 635111 

NEBRASKA 
l'. t hflnd~ .. 6~ , 2133 Clarmar St .• Fremont, Nt: 

6B1l25. (402) 727· 1276: 721 · 4346: 727· 1606 

NEW JERSEY 
Pla.ma Phy.lci Lab Unr Croup. Earle Sheaffer, 

I'rlncelon Uni ... ershy, P.O. Box 4SL l'rlnceton. NJ 
08SH 

Commodore Compllttr Collection Ci lib . Mel 
f riedman. ?2 Pine Dr., Roosevelt, NJ 06555, (609) 
448-5186 

NEW MEXICO 
Taos Aru Commodort U, er'1 Group. David Hull, 

1'.0. Bo~ 5069. Taos, NM 87571. (505) 758·4458 



Outside The U.S.

NEW YORK

Adirondack C-64 Users Group, Je.in Kersi, P.O. Bo<

99. Blue Mountain Lake, NY 12812

Bronx-64 Users Group, c/o Dave Rivera, P.O. Box

47 Cornell Station. Bronx, NY 10173

Cinaslota Users of Commodore Computers

(C.U.C.C.O.), c/o Frank Mitchell, 220 Lamb Ave.

Canastow, NY 13032

Commodore Users Group of Grealer New York,

Elmo Christian or James Wattson. 190-25

Woodhull Ave., Hollis, NY 11423, (718) 776-U8Q8;

693-6118

HCHS C-64 User Group, c/o Mr. S/kolar, 7! E. 94th

Si., New York, NY 10128

The Niagara Falls Commodore Club, Dill Askhr,

2405 Willow Ave., Niagara Falls. NY 14305

Computer Literacy and Programming (CLAP),

Jonathan Lieborman, 7 TuITIe Dr., Opining, NY

10562, (9U) 941-2378

D-BUG, Charles Wagner, 78-23 91st Ave,,

Woodhaven, NY 11421

OHIO
Dayton Area VIC-20 Users Croup, Danyl Johnson,

4454 St. James Ave., Dayion, OH 45406, (513)

278-3653

Commodore HarnmondsviHe Users Group of Ohio

(C.H.U.G.O.), Handy Zimmer, P.O. Bon 7, S.R.

213, 6N642, Hammondsville, OH 43930. Note:

This group is for itumlktippetl comptltll users.

Commodore Erie Bay Users Group (CEBUG), Rudy

Dudics, P.O. Bos 1461, Sandusky, OH 44870

OREGON
Lane County C-64 Users Group, P.O. Box 11316,

Eugene, OR 97440, (503) 736-2131

Springfield Commodore Users Group, 4400 frank

lin Ave., Suite 1443, Eugene, OH 97403, (503) 741-

2522

PENNSYLVANIA
Fort Washington 64, Howard S. Bacon, 1311 Barton

Dr., Fort Washington, PA 19034
Reading Commodore Users Group, 1020 Pear St.,

Reading, PA 19601, (215) 373-6813

RHODE ISLAND
R.I. Commodore Users Group <R1CUG>, Joe Os-

bome, 4 Mowry Ave., Johnston, RT 02919, (401)

231-3537

SOUTH CAROLINA

Commodore Kids of America, Kolly W. I'lheredge,

Ht. 8, Box 280, Sumter, SC 29150, (803) 469-8861

TENNESSEE
Springfield Commodore Computer Club, Paul M.

Ml, Rl. 1, Box 166, Springfield, TN 37172, (615)

384-4050

TEXAS
Tri-Slate Commodore Users Group, Mike William

son, P.O. Box 8971, Amarillo, TX 79114-8971,

(806) 355-2465

Commodore Exchange, Bill Hunter, 106 Catalpa,

Uke Jackson, TX 77566

VERMONT
Commodore Users Group (forming), Darlenc

Colbum, R.R. 1, Bo> 3242, Rutland, VT 05701,

(S02) 775-5321

VIRGINIA
Henry County Commodore Computer Club, Rt. 3.

Box 67, Maninsville, VA 24112,

The Richmond Area Commodore Enthusiasts

(T.R.A.C.E.I. Bill Uhler, 2316 Ufayette Ave.. Rich

mond, VA 2322H, (804) 266-0601

WASHINGTON

Marsteken Commodore 64 User Group (forming).

Sieve Sowders, 714 Ryan Ave., Sumner, WA

98390, (206) 863-1236

Blue Mountain Commodore Users, Jim Godfrey,

550 S. 2nd Ave., Wal!a Walla, WA 99362-3149,

(509) 529-4663

WEST VIRGINIA
C-64 Programmers of America, Elmer Duncan, Rt.

1, Box 119A, Meadow Bridge, WV 25976, (304)

392-5391

WYOMING
Central Wyoming User's Group, P.O. BOX 1428,

Riverton, WY 82501

AUSTRALIA

Lismore C-64 User Group, John Grimmond, Rich

mond Hill Rd., Wollongbar, Via. Lismore. New

South Wales, Australia, (066) 2442320

Southport Commodore Computer Users Group,

(S.C.C.U.G.), Box 790, Suuthport, Queensland,

Australia 4215

CANADA
Manitoba Users Group (M.U.G.), Mike Orlofi, 41 -33

Weaiheistone Place, Winnipeg, Manitoba, Canada

R2J 2S9, (204) 257-3346

C64 North Bay Users Group, Bob Lavallee, 790

Laureniian Ave., North Bay, Ontario, Canada P1B

7V2, [705) 476-2B05

Niagara Commodore Users Croup, Ian Kerry, 12-44

Queenston St., St. Catherines, Ontario, Canada

1.2R2Y9, (416)688-6461

Saskatoon Commodore Users Group, c/o Vera

Heinz, P.O. Box 1944, Saskatoon, Saskatchewan,

Canada S7K 3S5

Commodore User Group, Warwick E. Beadle, 46

Klondike Rd., Whitehorse, Yukon, Canada Y1A

3M1

DENMARK
MIDTJYDSK Computer Club (M.CK-), Postbox 10,

DK-7470 Karup J.. Denmark, Phone: 06-662254

(/or calls within Denmark)

ITALY

IHT Division: Users, Via Borgonuovo 19, 20121 Mi-

lano, Italy

WEST GERMANY
H.U.G. M, Bo< 10, 61st M,P. Co., APO New York

09165, Phone: 06-183-71963. Note: Located in

Hanau, West Germany

GIZZMO'S, c/o Wes Knapp, Bo< 3517, APO New

York 09009. Nolf: Located in Kaisenlautern, Wrsl

Germany

WEST INDIES
Caribbean Commodore Computer Club, Jim

Lynch, P,O, Bo* 318, St. Johns, Antigua, West In

dies, (B09) 462-4965

PET/CBM MLJLTI USER DISK SYSTEM

■ ALLOWS UP ID SlXIf CN USERS 10 SHARE WSK DRIVES

■W0HK5 WITH ALL PETfCBM EQUIPMENT

■ I00fl'i HARDWARE INTERFACED

■NO ALTE RATIONS TO SQFTVrfA RE OF" SPECIAL SOFTWARE R£-

OUIRED
■ SOFr\VAR£ TRANSPARENT — WORKS WITH ALL PETfCBM

SOFTWARE

■ LANGUAGE TRANSPARENT - WORKS IN ANY LANGUAGE

'NO SPECIAL COMMANDS USED

'PP0TECTSA0A1NST SYSTEM LOCKUP

CGMMGDGHE 64 MULTl USER OISK SYSTEM

* ALLOWS UP TO CIQHT USERS TO SHARE DISH DRIVES
AND'OR POINTERS

- WORKS WITH ALL fti/VlC EOUlPwEfiT

* BUILT IK l£EE A HO H/VlC SERIAL PORTS
(WORKS WITH ALL IEEE DEVICES)

» IDOVo HARDWARE rj'EiiFACED

* NO ALTERATIONS TO SOFTWARE OH SPECIAL
SOFTWARE I1COUI»CD - SOFTWARE TRANSPARENT

* NO SPECIAL COMMANDS ULiED

* BUILT IN 16K PRINT BUFFER

GREATER PRODUCTIVITY & LOWER COST

FOR BUSINESS AND EDUCATIONAL USE

40 TO 80 COLUMN CONVERSION

EXTERNALLY SWITCHflULE FROM 40 TO tO COLUMNS

EXTERNALLY SWITCWABLE TRQM Efl TO 40 COLUMNS
CONVf RSIQN5 FOPl BOTH lOSTa ANDBOJZl

IDOtt SOFTWAML tOWf"ATlSILllV IN EITHER MOOE

MAf&WA"e(NOT SOPTWARq MODIFICATION

ALL KEYS FROM B03J EMULATED OH «O2

SPECIAL FUNCTION KEYfi

M1CR0SHARE fi4K PRINT BUFFER

-LOWCOST

• REDUCES LONG WAITS—SAVG5 JIMl
• ALLOWSYOU TO PRINT ANO PROCESS SI WULrANEOUSLY

•IEEE INPUT- :EEE OP CEmtONICS PARALLEL OUTPUI
• WORftS WITH ALL PCT/CBM SOFTWAnE

- HO INSTALLATION F1EQUIRED
-ELIMINATES THE FHUSTRflTION OF WATING FOR VCXJ

m

DEALER INQUIRIES INVITED.

MANUFACTURED BY:
COWSPEC COMMUNICATIONS INC.
153 BRIDGELAND AVE , UNIT 5,

TORONTO, ONTARIO M6A2V6
{416)707-061/

COMPUW& Gazette July 1985 &3

NEW YORK 
Adirondack C-64 U5~" Gr(lUp,je3n Kerst 1'.0. Box 

99, Blue MOYnla;n Lake, NY 12812 
Bronx-M Un ro Group, c/o Dave Rivera. P.O. Box 

47 Cornell Stil lion, Bronx. NY 1047) 
Can U loh Unn of Commodou COmpul rrl 

(C.U.C.CO.), t/o !'rank Mitchell, 220 Lamb Ave. 
Can~~t ota, NY 13032 

Commodore U.en Group of Grutu New York, 
Elm o ChriMi an or Jam n lVa u son . 190-25 
Woodllull Ave .• Hollls, NY 1142), (718) 776·0808; 
693-6118 

HeHS C-64 Usn Group, c/o Mr. Sdolar, 71 E. 94th 
St.. New York. NY 10128 

The Nilgua hili Commodon Club, Bill Aslelar. 
2405 Willow Ave .• NiDgara Fail s, NY 14305 

Computu lltuuy and Progummlng (CLAP), 
Jonatho n Ueberman, 7 Tunle Or .. OsII lning. NY 
10562. (914) 9~ 1-2378 

D- BU G, C harl es WagnB, 78 -23 91St Ave .. 
Woodhaven , NY 11421 

OHIO 
Dayton Aru. VlC-20 Uters Group, Darryl Johnson, 

4454 St. Jame!i Ave .. Dayton, OH 45406, (513) 
278·3653 

Commodor~ lIammond.vm~ Unn Grol1p of Ohio 
~C.Il.U.G.O.), Randy Zimmer, 1'.0 . Ik>x 7, S.R. 
213, 6N642, Hammondsvlllp, OH 43930. Notr: 
Tlris group is forlrQndic~pprd cornl'ultr WUI"5. 

CommodOff Erie hy Unn C roup tCEBUc), Rl1dy 
Dl1dies, P.O. Ik>x 1461, Sandusky, OH 44870 

OREGON 
l.n~ COl1n ly C-64 Usen Croup, P.O. Bo~ 11316, 

Eugene, OR 97UO, (503) 726-2131 
Springfldd Commodore Ulerl Croup, 4400 Frank­

lin Ave .. Suite 1443, Eugene, OR 97403, (503) 74 1-
2522 

PENNSYLVANlA 
Fort Wuhlngton 64 , Howard S. Bilcon, 1311liaf1on 

Dr., Fort IVashington, PA 19034 
Reilding Commodore U.en Croup, 1020 PUr 51.. 

Reading.. PA 19601, (2]5) 373·6813 

RHODE ISLAND 
R.I . Commodore Use" Croup (R1CUcI, Joe Os· 

borne, 4 Mowry A"p., Johnston, RI 02919, (401) 
23 ] ·3537 

SOUTH CAROLINA 
Commodore Kid. of Amerin , Kell y W. Etheredge, 

RI. 8, Ik>x 281}, Sumter. SC 29 150, (803) 469-886 1 

TENNESSEE 
Sprln8f1eld Commodor~ Compul .. Club, Paul M. 

Bell, RI. I, Box 166, Springfield, TN 37]72. (615) 
384·4050 

TEXAS 
Trl,s!iI! r Commodore Uun Group, Mike William­

lIOn, P.O. Box 8911. Am~,;llo, TX 791 U ·8971. 
(806) 355-2465 

Commodore Exchange. Bill Hunter, 106 Catalpa. 
[.;Ike Jack~n, TX 77566 

VERMONT 
Com modore Us e .. Group (forming), Darlene 

Colbl1m, R.R. I, Box 3242, Rutland, \IT 05701. 
(802) 775·5321 

VIRG INIA 
Henry Counly Commodore Compuler Club. RI . 8, 

Box 67, Maninsvllle. VA 24112, 
Th e Richmond Area Commodore Enlh Uflull 

cr.R.A.C.E.), Bill Uhler. 23 16 \..1fa)"'lIe Ave .. Rich­
mond, VA 23228, (804) 266·060 1 

WASHINGTON 
Manlehn Commodore 64 Uler C.oup tforminf,' 

SieVe Sowders, 714 Ryan Av~ .. Sumner, \\A 
98390, (206) 863-1236 

81u~ Mounta in Commodor~ U.~n. Jim Godfrey, 
550 S. 2nd Ave .. W~lla \\,~lIa. WA 99362·3 H9, 
(509) 529·4663 

WEST VIRGINIA 
C-'4 PrOS"mnl~" of America. Elmer Dun(an, RI. 

I. Box 119A, !<.I e~do,," Bridll~' WV 25976, (304) 
392-5391 

WYOMING 
Cenlral Wyoming User', Croup. P.O. Box 14 28, 

Riverton, WY 8250 1 

Outside The U.S, 
AUSTRALIA 
Lismore C-f>4 User Group, John Grimmond, Rich­

mond Hill Rd .. \\'ollongba., Via . Lismore. N ...... 
South WaIl'S. Australia, (066) 2442320 

SOl1lhport Commodore Computer Ulen Group, 
(S.C.C. U.C.). Box 790, Southport, Queen. land, 
Aus rrali~ 42 15 

CANADA 
Manitoba U. e .. Croup (M.U.C.), M;k~ Orloff, 4 1-33 
We~therstone Place, Winnipeg. Manitoba, Canada 
R2J 259, (204) 257-3346 

C64 No rth Bay Ulen Group, Bob \..1vlll~. 790 
laurentian Ave., NOrih Bay, Onlario. Canada PIB 
7V2, (705) 476-2805 

Ntagua Commodore U.~ .. G.oup, lun Kerry, 12-44 
Que-rMton St., St. Catherinn, Ontario, Canada 
L2R 2Y9. (4]6) 688·6464 

5"ka loon Commodore Use .. G. oup, c/o ve.a 
Hein~, P.O. Box 1944, Saskatoon, S.ukatrhewan, 
Canada 57K 355 

Commodore U.er Group, Warwick E. Beadle, 46 
Klondike Rd .. Whitehorse, Yukon, Canada Y1A 
3M' 

• OU .. 0W5 UP 10 !lXlro. US£AS 10 _ OISI\ Dfl\'(S 
.... DIQII ""HIUIS 

.. WOOKS 1'o1 1H ALL ~II C6" EOU1""[I<T 
" '~_~'Nn"'.oclO 
• "".LTVIOTIOkSTO$OF1WoU1lORSP{OALSOFTW.RE RE· 
~~ 

• sonwAJllO ."""SP .. REH"r _ WOOKS 1'011" "u. "fTlClllo' 

-~ _IAl"fClUAGE TIIONSI'AAEH' _ WOI1I\S IH......,. <ANGllAGE 
• HO Sl'ECtALCOMMAHOO 11$(0 
• ""D1EGTS 'UIdH5' S. STEMI.OQWP 

DENMARK 
MIDTJYDSK Com puler Club (M.C.K.). Postbox 10, 

0)(·7470 Karup J .. Denma.k, Phone: 06-662254 
(for (Jils within Denmark) 

ITALY 
IHT Dlyil lon; Un .. , Via Borgonuovo 19, 20121 Mi· 

lano, haly 
WEST GERMANY 
H.U.G. 64, Box 10, 61s1 M.P. Co., APO New York 

09165, Phone: 06· 183·71963. Not t : Local rd i" 
Ha r aw, I\hl Germany 

GIZZMO'5, c/o Wes Knapp, Box 3517, ApO N ...... 
York 09009. NaIr: lolalrd in K~jstI"51awtrm, Wr it 
Gr,rna"y 

WEST INDIES 
Car ibbea n Com modore Compulu Club, Jim 

Lynch, P.O. Box 318, 51. Johns, Antigua , Wnl In· 
dl H , (809) 462·4965 

• 

CO MMODORE 64 MULTI USER OISK SYSTEM 
.. ' CU) WS UP 10 EIO ... ,""EAS TO SHARE OOS~ OI,,"(S 

.. NOIOR P" 'NTE "" 
.. WQf1o<S WIf" ALL eo/VIC [oo, .... o.r 
.. lUlU IN tUt " NO ...,..-,c lERI.L MATS 

IWO""'SVlIf" ALL IHE D£VICES) 
.. ""'" "AAowAAE INIE/>F"CED 
• NO .UE .... TI(»IS 'OSOFIWARE OR SPt:GLAL 

SOFIW .. RE ~(OUIREO _ SOFIW.RE ..... HSP •• ENT 
' NO SPECIALCO/d"'.NOS IJ5EO 
.. IUM IN 11K 'AI H' lu, fOR 
• D.s>< ORove PlllGAIIY 

GREATER PRODUCTIVITY & LOWER COST 
FOR BUSINESS AND EDUCATIONAL USE 

"" 

---
~o TO SO COLUMN CONVHISION 
, EXT"E1lH.u'Y SWlTCH'~E f OOM 010 TO I;) cow"'''' 
.. llCTEl>N"Al.LY SWlTCttAIU ' 010l0I1;) fO '" COW"HS 
• ()()HV[I1ISIOI4fGA 101 .. CD7. ONO_. 
.. 'l1li'\ SOFTW_COMf'O,nBlunIN E,n;EA ~ 
• H"IlIMAII1! {NOT sonwAR"() " OOI<I(:A'KlN 
• Io.I.L KEY' '_1GJl E ....... TtD(lH 00» 
, Sl'tcu.L <1IHCT\OH I«YI 
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HORIZONS
Charles Brannon

Program Editor

It's been a year since we looked at the Covox

Voice Master, a hardware/software combination

for the 64 that lets you record and play back

speech. Since then, Covox has developed im

proved hardware, and innovative new software.

The original Voice Master was a small box that

plugged into the user port. A small plastic micro

phone attached to the box. The new Voice Master

plugs into the paddle port, and uses a headset

microphone/earphone combination. You can di

vert the computer sound to the earphone, a plus

for those who don't wish to disturb a coworker

or roommate.

The principle of the Voice Master is quite

simple—it digitizes any sound from the micro

phone, then reconstructs the sound and plays

it back through the SID chip. It's like a tape

recorder that uses your computer memory

as storage.

Sound digitization works by breaking up

time into discrete units. A sound frequency is just

the number of changes in volume per unit of

time. For example, some unfortunate computers

generate sound by sending clicks to a speaker.

The faster the click, the faster the buzz sounds,

which approximates higher frequencies. If you

turn this idea around, you can break up a single

tone into a number of clicks. To be more sophis

ticated, each click can represent one of 16 vol

ume levels from no sound (0) to a loud sound

(15). So what we think of as continuous, uninter

rupted speech, music, or tones can actually be di

vided into discrete "sound particles."

Time Atoms

Of course, the tiniest sound particle can't be

used. Although some physicists suspect that time

itself is divided into discrete units, where some

unit would be the indivisible unit of time, it

would take a huge number of these time atoms

to fill a microsecond. Instead, we must approxi

mate. Indeed, the ear (and the brain) can work

only so fast. Let's just slice time into arbitrary

units, say 1000 per second. Then you sample the

sound 1000 limes per second. Each sampling is
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the volume level of the sound at that time.

Since each sampling is a single number, it

can be stored and processed by a computer.

When you play back these volume levels at 1000

times per second, you hear a rough approxima

tion of the sound. By increasing the sampling

rate, you get closer and closer to the actual

sound. At some point, you just can't tell the dif

ference. Since the highest frequency audible to

the human ear is around 20,000 cycles per sec

ond, it's quite adequate to sample 44,000 bits per

second. But at this rate, it takes 5500 bytes to

store one second of sound.

This didn't stop the developers of compact

discs. A compact disc (CD) with a music capacity

of 20 megabytes can store a whole record album,

and play it back flawlessly, since the bits are

stored as pits in a plastic disc, then read by a

laser. And at 44,000 bits per second, not only can

you not tell that the sound is digitized, but also

there is no distortion as you find with vinyl

records or magnetic tape. This technology is

returning to computers. New mass storage tech

niques are using compact discs (which can store

up to 550 megabytes) to store huge enyclopedias

of data. There are already read/write laser discs

with unprecedented storage capacity though the "

cost per kilobyte is not yet competitive with hard

discs or floppies.

If your technology is less ambitious, though,

it can be very affordable, and less voracious of

memory. The Covox Voice Master uses hardware

that samples sound up to 12,500 bits per second.

Although the sound is somewhat rough, it's quite

recognizable. Unlike other voice synthesizers,

which produce electronically generated sounds or

play back someone else's digitized voice, the

Voice Master's voice is your own. Again, like a

digital tape recorder, you can record and play

back almost any sound. The system is not limited

to recording and playback. Special software lets

you train it to recognize a small vocabulary of

words, and, programmed to analyze the fre

quency of sound, to turn your voice into a musi

cal instrument.

Before using it, you must calibrate the unit

with your computer. This is easy to do with the
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It 's been a yea r since we looked at the Covox 
Voice Master, a hardware/software combination 
for the 64 that lets you record and play back 
speech. Since then, Covox has developed im­
proved hardware, and innovat ive new software. 
The original Voice Master was a sma ll box that 
plugged into the user port. A small plastic micro­
phone attached to the box. The new Voice Master 
plugs into the paddle port, and uses a headse,t 
microphone/earphone combination. You can di­
vert the computer sound to the earphone, a plus 
for those who don't wish to disturb a coworker 
or roommate. 

The principle of the Voice Master is quite 
simple-it digitizes any sound from the micro­
phone, then reconstructs the sound and plays 
it back through the SID chip. It's like a tape 
recorder that uses your computer memory 
as s torage. 

Sound digitization works by breaking up 
time into discrete units. A sound frequency is just 
the number of changes in volume per unit of 
time. For example, some unfortunate computers 
generate sound by sending clicks to a speaker, 
The faster the click, the faster the buzz sounds, 
which approxi mates higher frequencies. If you 
turn th is idea around, you can break up a s ingle 
tone into a number of clicks. To be more sophis­
ticated, each click can represent o ne of 16 vol­
ume levels from no sound (0) to a loud sound 
(15), So what we think of as continuous, uninter­
rupted speech, music, or tones can actually be di­
vided into discrete "sound particles." 

Time Atoms 
Of course, the tiniest sound particle can't be 
used, Although some physicists suspect that time 
itself is divided into discrete units, where some 
unit wou ld be the indivisible unit of time, it 
would take a huge number of these time atoms 
to fill a microsecond , Instead, we must approxi­
mate. Indeed, the ear (and the brain) can work 
on ly so fast. Let 's just slice time into arbitrary 
units, say 1000 per second, Then you sample the 
sound 1000 times per second, Each sampling is 
84 COMPUrEl's G"~em,l July 1985 

the volume level of the sound at that time, 
Since each sampling is a single number, it 

can be stored and processed by a computer. 
When you play back these volume levels at 1000 
times per second, you hear a rough approxima­
tion of the sound. By increaSing the sampling 
rate, you get closer and closer to the actual 
sound. At some pOint, you just can't tell the dif­
ference, Since the highest frequency audible to 
the human ear is around 20,000 cycles per sec­
ond, it's quite adequate to sample 44,000 bits per 
second. But at this rate. it takes 5500 bytes to 
store one second of sound. 

This didn't stop the developers of compact 
discs. A compact disc (CD) with a music capacity 
of 20 megabytes can store a whole record album, 
and play it back flawlessly, since the bits are 
stored as p its in a p lastic disc, then read by a 
laser. And at 44.000 bits per second, not o nly can 
you not tell that the sound is digitized, but also 
there is no distortio n as you find with vinyl 
records or magnetic tape. This technology is 
returning to computers. New mass storage tech­
niques are using compact discs (which can store 
up to 550 megaby tes) to store huge enyclopedias 
of data, There are already read/write laser discs 
with unp recedented storage capacity though the ' 
cost per kilobyte is not yet competitive with hard 
discs or Ooppies. 

If your technology is less ambitious, though, 
it can be very affordable, and less voracious of 
memory. The Covox Voice Master uses hardware 
that samples sound up to 12,500 bits per second. 
Although the sound is somewhat rough, it's quite 
recognizable. Unlike o ther voice synthesizers, 
which produce electronically generated sounds or 
play back someone else's digitized voice, the 
Voice Master's voice is your own. Again, like a 
digital tape recorder, you can record and play­
back almost any sound , The system is not limited 
to recording and playback, Special software lets 
you train it to recognize a small vocabulary of 
words, and, programmed to analyze the fre­
quency of sound, to turn your voice into a musi­
cal instrument. 

Before using it, you must ca librate the unit 
with your computer. This is easy to do with the 



calibration program and a small screwdriver. You

also adjust a gain control to set the sensitivity,

which is useful if there's a lot of background

noise.

Voice Wedge
The package comes complete with software,

including wedges that add commands to BASIC.

For voice recording/playback, you use the com

mand LEARN number. This waits for you to say

something and records it for up to eight seconds

or until you stop speaking. The phrase is stored

into a slot of memory identified as a number from

0 to 63. You can then playback the speech with

PLAY number.

A SPEED command lets you change the

speed at which the word is played. Changing the

speed also affects the pitch. RATE lets you alter

the sampling rate from 4000 up to 12,500 bits

per second. A lower RATE saves memory at the

cost of sound quality. You can save memory

without sacrificing quality by speaking slightly

faster and in a higher pitch than normal when

recording, then playing it back at a lower speed.

You could probably improve voice quality if you

talked slowly and at a lower than normal pitch

(which takes more time and memory to record),

then played it at a higher speed. There's up to

41K of memory available for digitization, allow

ing more than a full minute of speech. Of course,

the more memory you allocate for digitizing, the

less is available for your BASIC program.

You can also save and load vocabularies of

recorded words. The improved vocabulary loader

speeds up the effective transfer rate of the 1541

disk drive, as long as your house current runs at

60 cycles per second (a rate precisely followed in

the U.S. and Canada, but not in many European

countries). This can extend the actual amount of

speech you can play back, simply by playing files

continuously. It's important to note that you only

need the Voice Master hardware when recording

the speech (it listens to the microphone and turns

the volume into an analog signal suitable for

conversion to digital by the SID chip's paddle

ports). The software plays the recorded speech

without any help from the hardware. A sim

plified and shorter machine language program

removes the wedge commands (which saves

memory), letting you use SYS commands to load

vocabularies and play them from your own pro

grams without any need for the Voice Master

hardware.

Digital Pizza
It's also worth noting that you aren't limited to

recording speech. As a digital recorder, the Voice

Master can record and playback any sound. I've

digitized songs from the radio, and invented

strange sound effects that are much easier to use

than programming the SID chip. Each "word"

can actually be a phrase. With a predefined

vocabulary of stock phrases, I used the Voice

Master to order a pizza over the telephone. I re

corded all the phrases 1 thought I'd need, then

placed the SPEAK commands on the screen,

ready to be cursored to and executed: the type of

pizza, my phone number, address, a "yes" an

swer, a "no" answer, a "thank you," and the

pizza order repeated in a different way, in case

the pizza place said "What?" By listening to the

questions and selecting the right response, I got

the message through—-and my pizza. It's a tes

tament to the recognizability of the speech. It

really sounds like a person talking (your own

voice in fact), not like an alien from a

videogame.

Example programs supplied with the Voice

Master show some of its possibilities. A talking

calculator asks you to speak the digits 0-9, +,

—, = , ■. *j A and so on. You then type in

calculations, and your own voice confirms what

you're typing. The result of the calculation is also

spoken. A talking clock records your pronunci

ation of the numbers one to twelve, and phrases

like "a.m." and "o' clock." At the press of a key,

the time is spoken. You can set an alarm that

speaks a prerecorded message when it goes off.

Most voice synthesizers work with pho

nemes, the raw vowel and consonant compo

nents of speech, and can pronounce any word,

though the speech sounds rather robotic, even

with voice synthesizers capable of inflection.

Voice Master is limited to 64 words, phrases, or

sounds, but you can customize its vocabulary to

a particular application, It's output is exactly like

the input, though of a rougher quality.

Key Match

The fun doesn't stop with speech recording/

playback. Another utility lets you train the com

puter to recognize your spoken input. The best

analogy I've heard to describe this is how, given

one key, you would find its match in a keychain.

You would align the notches of each key with

the master key. You've found the match when

the notches line up. In voice recognition, the dig

ital pattern of the input is compared to pre

viously digitized patterns. The closest match

"wins." Of course, this is only a crude explana

tion. The technical manual that explains the

voice recognition goes into great detail, using ad

vanced mathematics.

The recognition software adds commands to

BASIC, letting you record, recognize, save, and

load vocabularies. You need the hardware for

COMPUTED GazeltB Juty 1985 SS

calibra tion program and a small screwdriver. You 
also adjust a gain control to set the sensitivity, 
wh ich is useful if there's a lot of background 
noise. 

Voice Wedge 
The package comes complete with software, 
including wedges tha t add commands to BASIC. 
For voice recording/playback, you use the com· 
mand LEARN tl umber. This waits for you to say 
something and records it for up to eight seconds 
or until you stop speaking: The phrase is stored 
into a slot of memory identified as a llumber from 
o to 63. You can then playback the speech with 
PLAY 1IIU1lber. 

A SPEED command lets you change the 
speed at which the word is played. Changing the 
speed also affects the pitch. RATE lets you alter 
the sampling rate from 4000 up to 12,500 bits 
per second. A lower RATE saves memory at the 
cost of sound quali ty. You can save memory 
without sacrificing quality by speaking slightly 
fa ste r and in a higher pitch than normal when 
recording, then play ing it back at a lower speed. 
You could probably improve voice quality if you 
ta lked slowly and at a lower than normal pitch 
(which takes more ti me and memory to record), 
then played it at a higher speed. There's up to 
41 K of memory available for digitization, allow· 
ing more than a full minute of speech. Of course, 
the more memory you allocate for digitizing, the 
less is available for your BASIC program. 

You can also save and load vocabularies of 
recorded words. The improved vocabulary loader 
speeds up the effective transfer rate of the 1541 
disk drive, as long as your house current runs at 
60 cycles per second (a rate precisely followed in 
the U.S. and Canada, but not in many European 
coun tri es). This can extend the actual amount of 
speech you can play back, simply by playing fil es 
continuously. It's important to note that you only 
need the Voice Master hardware when recording 
the speech (it listens to the microphone and turns 
the volume into an analog signal suitable for 
conversion to digital by the SID chip's paddle 
ports). The software plays the recorded speech 
without any help from the hardware. A sirn· 
plified and shorter machine language program 
removes the wedge commands (which saves 
memory), letting you use SYS commands to load 
vocabularies and play them from your own pro· 
grams without any need for the Voice Master 
hardware. 

DIgital PIzza 
It's also worth noting that you aren' t limited to 
recording speech. As a digital recorder, the Voice 
Master can record and playback any sound. I've 

digitized songs from the radio, and invented 
strange sound effects that are much easier to use 
than programming the SID chip. Each "word" 
can actua ll y be a phrase. With a predefined 
vocabulary of stock phrases, I used the Voice 
Master to order a pizza over the telephone. Ire· 
corded all the phrases I thought I'd need, then 
placed the SPEAK commands on the screen, 
r~ady to be cursored to and executed: the type of 
pizza, my phone number, address, a "yes" an­
swer, a "no" answer, a " thank you," and the 
pizza order repeated in a different way, in case 
the pizza place said "What?" By listening to the 
questions and selecting the right response, I got 
the message through-and my pizza. It's a tes· 
tament to the recognizability of the speech. It 
really sounds like a person talking (your own 
voice in fact), not like an alien from a 
videogame. 

Example programs supplied with the Voice 
Master show some of its possibilities. A talking 
calculator asks you to speak the digits 0-9, +, 
- , =, ., . , I, and so on. You then type in 
calculations, and you r own voice confirms what 
you're typing. The result of the calculation is also 
spoken. A ta lking clock records your pronunci · 
alion of the numbers one to twelve, and phrases 
like "a.m." and " 0 ' clock." At the press of a key, 
the time is spoken. You can set an alarm that 
speaks a prerecorded message when it goes off. 

Most voice syntheSizers work with pho· 
nemes, the raw vowel and consonant compo­
nents of speech, and can pronounce any word, 
though the speech sounds rather robotic, even 
with voice synthesizers capable of inflection. 
Voice Master is limited to 64 words, phrases, or 
sounds, but you can customize its vocabulary to 
a particular applica tion . It's output is exactly like 
the input, though of a rougher quality. 

Key Match 
The fun doesn 't stop with speech recordingl 
playback. Another utility lets you train the com· 
puter to recognize your spoken input. The best 
analogy I've heard to describe this is how, given 
one key, you would find its match in a keychain. 
You would align the notches of each key with 
the master key. You've found the match when 
~he notches' line up. In voice recognition, the dig· 
Ita 1 pattern of the input is compared to pre· 
viously digitized patterns. The closest match 
':wins." Of cou~se, th is is only a crude explana­
tion. The techmcal manual that explains the 
voice recognition goes into great detaiL using ad­
vanced mathematics. 

The recognition software adds commands to 
BASIC, letting you record, recognize, save, and 
load vocabularies. You need the hardware for 
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both training and recognition. You have all the

digitizing commands available to you as well. A

sample program demonstrates voice recognition.

You pronounce the names of eight colors, repeat

this again to let the software average the slightly

different way you may say a word, then say all

the words again to record the sound of the

words. You then enter recognition mode. Just

speak the color "red," and you hear "red" re

peated, and the screen border turns red. You

have direct voice control over the screen border.

With some programming, you could define your

own set of recognizable vocabulary. Imagine

reading a program listing into the computer in

stead of typing it in.

The recognition is far from perfect, though.

It can only easily recognize words that clearly

sound different, and usually only words spoken

by the same person who trained the program. If

you're careless or inconsistent with your pronunci

ation, it will fail to recognize the word, or pick

the wrong one. It helps to train the same word

several times, since this refines the average.

There's a noticeable delay between speaking a

word and getting a response, although the delay

is less than a second at worst. Despite these

limitations, the voice recognition is startling

and fascinating to explore. You almost have the

illusion that the computer understands what

you're saying.

The Electric Kazoo
Although these features alone make the Voice

Master a powerful product, the Covox engineers

are inventing even more applications for it. Take

the Voice Harp, for example. Just hum into the

microphone, and the note you hum is translated

into a SID chip tone. It's like a computerized

kazoo that can simulate several musical in

struments. You can choose to whistle if your

humming's not up to par. The Voice Harp just

hums with you in real time, and can display the

note you're singing. It can recognize and play

three-voice harmonies. Unfortunately, it doesn't

record your notes for later playback. For that you

use the Composer program.

The Composer lets you hum a whole song

into the microphone. It presents a scrolling staff.

Every note you hum jumps right onto the staff.

The program keeps track of the timing for you,

so long hums become whole notes, and short

hums become eighth notes. When you pause, the

program inserts rests. You can speed up or slow

down the overall tempo, transpose the whole

song up or down a half-step, save and load com

plete songs, and customize the sound to act like

many common musical instruments. The editor

lets you work with individual notes, You can
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scroll the staff left and right, raise or lower the

pitch of a note, change its duration, delete a

note, insert an eighth rest, and insert a note by

humming into the microphone.

Musical Magic

The Covox Composer is a liberator. For the first

time I've been able to compose songs without

needing any real knowledge of music. The in

stant feedback of the scrolling staff and the

computer's echoing of your singing lets you

home in on the right sound. This can be a great

boon for learning music, and improving one's

ability to sing on key. If you sing consistently

off-key, you can still transpose the music into the

right place.

At last, your own voice, which takes little

training to play, can be a real musical in

strument. Even though the program could be im

proved (it can't keep up with a normal singing

pace, and only permits you to record one voice),

it works like no other composer program avail

able. It will be interesting to see what Covox

comes up with next.

Covox, Inc.

675-D Conger Street

Eugene, OR 97402

$89.95 (including software) Qfi
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both training and recognition. You have all the 
digitizing commands ava ilable to you as well. A 
sample program demonstrates voice recognition. 
You pronounce the names of eight colors, repeat 
this again to let the software average the slightly 
different way you ma y say a word, then say all 
the words again to record the sound of the 
words. You then enter recognition mode. Just 
speak the color "red," and you hear "red" re­
peated, and the screen border turns red. You 
have direct voice control over the screen border. 
With some programming, you could define your 
own set of recognizable vocabulary. Imagine 
reading a program listing into the computer in­
stead of typing it in. 

The recognition is far from perfect, though. 
It can only easily recognize words that clearly 
sound different, and usuall y on ly words spoken 
by the same person who tra ined the program. If 
you're careless or inconsistent with your pronunci­
ation, it will fail to recognize the word, or pick 
the wrong one. It helps to train the same word 
several times, since this refines the average. 
There's a noticeable delay between speaking a 
word and getting a response, although the delay 
is less than a second at worst. Despite these 
limitations, the voice recognition is startling 
and fascinating to explore. You almost have the 
illusion that the computer understands what 
you're saying. 

The Electric Kazoo 
Although these features alone make the Voice 
Master a powerful product, the Covox engineers 
are inventing even more applications for it. Take 
the Voice Harp, for example. Just hum into the 
microphone, and the note you hum is translated 
into a SID chip tone. It's like a computerized 
kazoo that can simulate several musical in­
struments. You can choose to whistle if your 
humming's not up to par. The Voice Harp just 
hums with you in real time, and can display the 
note you 're singing. It can recognize and play 
three-voice hannonies. Unfortunately, it doesn ' t 
record your notes for later playback. For that you 
use the Composer program. 

The Composer lets you hum a whole song 
into the microphone. It presents a scrolling staff. 
Every note you hum jumps right onto the staff. 
Th.e program keeps track of the timit:lg for you, 
so long hums become whole notes, and short 
hums become eighth notes. When you pause, the 
program inserts rests. You can speed up or slow 
down the overall tempo, transpose the whole 
song up or down a half-step, save and load com­
plete songs, and customize the sound to act like 
many common musical instruments. The ed itor 
lets you work with ind ividual notes . You can 
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scroll the sta ff left and right, raise or lower the 
pitch of a note, change its duration, delete a 
note, insert an eighth rest, and insert a note by 
humming into the microphone. 

Musical Magic 
The Covox Composer is a liberator. For the first 
time I've been able to compose songs without 
needing any real knowledge of music. The in­
stant feedback of the scrolling staff and the 
computer's echOing of your singing lets you 
home in on the right sound. This can be a great 
boon for learning music, and improving one's 
abili ty to sing on key. If you sing conSistently 
off-key, you can still transpose the music into the 
right place. 

At last, your own voice, which takes little 
tra ining to play, can be a real musical in ­
strument. Even though the program could be im­
proved (it can ' t keep up with a normal singing 
pace, and only permits you to record one voice), 
it works like no other composer program avail­
able. It will be interesting to see what Covox 
comes up with next. 
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15 41 Flash Insla lled . .. . . .. . . . . ... 125.00 

t lnc ludes DOS Bridge and Swilch fo r 100% Software compalibililVI 

Call for Repair Prices on olhel Commodore Equ ipment 
We also repair Tclcvidco Compul crs and Ok idala Printers 

WE DO WARRANTY REPA IRSI - C~II fo r Dllails 
$7.50 10 . shipping/SI5.00 lor APO/FPO 0. ouuidl Conlinenllli US. 

Our BBS No. is 919·765·3892. Te mpo.arv Password - TRIAD 

TRIAO COMPUTERS 
3068 TRENWEST OR IVE, WINSTON·SALEM. NC 27103 

919·765·0433 



Bug-Swatter:
Modifications And Corrections

• The Plus/4 and 16 programs for "Understand

ing Sorts" (May) do not work as listed. An old

version of the listing program was accidentally

used to print these programs; it does not rec

ognize newer commands like COLOR or

GRAPHIC, and thus substituted commands from

BASIC 2.0. We apologize for any inconvenience

this may have caused readers. Here are the pro

grams listed correctly:

Bubble Sort

10 S=99:DIML%(S):COLOR4,7,1:COLOR0,1:COLO

R1,2:GRAPHIC1,1

20 FORT=1TOS:L%(T>=RND(0)*S*3+12:X=L%(T)s

Y=2*TtDRAWl.X.YsNEXT:TI$="000000"

30 FORI=S-1TO1STEP-1:FORT=1TOI

40 IFL%(T)>L%{T+1)THENGOSUB70:TE=L%(T) : L%

(T)=L%(T+1)iL%(T+l)=TE

50 NEXT:NEXT:T$=TI$:POKE239,0

60 GETKEYA$!GRAPHICS0,1sPRINTS"ITEMS SORT

ED IN "MID$(T$,3,2)":"MID$(T$,5,2)"."i

END

70 Y=2*T:X=L%(T):DRAW0,X,Y:Y=2*(T+l):X=L%

(T+l)iDRAW0,X,Y

90 Y=2*TiX=L%(T+l):DRAWl,X,YtY=2*(T+l):X=

L%(T)sDRAWl,X,YiRETURN

Shell Sort

10 S=99:DIML%(S),HS(S):COLOR4,7,1:COLOR 0

.ltCOLORl,2:GRAPHIC 1,1

20 FORT=1TOS:L%(T)=RND(0)*S*3+12:X=L%(T)

30 M%(T)=2*TjY=M%(T):PRINT1,X,Y:NEXT:TI$=

"000000"tG=INT(S/2)

40 N=0:FORI=1TOS-G

50 IFL%(I)>L%(I+G)THENGOSUB100:T=L%(I):L%

{I)=L%{I+G):L%(I+G)=T:N=1

60 NEXT:IFN=1THEN40

70 G=INT(G/2):IFG>=1THEN40

80 T$=TI$:POKE239,0

90 GETKEYA$:GRAPHICS0,1:PRINTS"ITEMS SORT

ED IN "MID$(T$,3,2)":HMID$(T$,5,2)".n:

END

100 Y=M%(I):X=L%(I)sDRAW0,X,Y:Y=M%{I+G):X

=L%(I+G)jDRAW0,X,Y

110 Y=M%(I)iX=L%(I+G):DRAWl,X,YsY=M%{I+G)

:X=L%(I):DRAW1,X,Y:RETURN

Quicksort

10 S=99:DIML%(S),M%(S),S%{20):COLOR4,7,1:

COLOR 0,1:COLOR1,2:GRAPHIC 1,1

20 FORT=1TOS:L%(T)=RND(0)*S*3+12:X=L%(T)

30 M%(T)=2*T:Y=M%(T)iDRAW1,X,Y:NEXT:TI$="

000000"iS%(l)=l:S%(2)=S:P=2

40 L=S%(P):P=P-1:F=S%{P):P=P-1:I=F

)=J

SOR

)".

50 J=L:D=L%((F+L)/2)

60 IFL%{I)<DTHENI=I+1:GOTO60

70 IFL%(J)>DTHENJ=J-1:GOTO70

80 IFK=JTHENGOSUB150!T=L%(I) :

:L%(J)=T:I=I+1:J=J-1

90 IFK=JTHEN60

100 IFF<JTHENP=P+1:S%(P)=F:P=P+1:S%(P)

110 F=IsIFF<LTHEK50

120 IFPO0THEN40

130 T$=TI$:POKE239,0

140 GETKEYA?:GRAPHICS0,1:PRINTS"ITEMS

TED IN "MID$(TS,3,2)":"MID$(T$,5,2

"iEND

150 Y=M%(I):X=L%(I):DRAW0,X,Y:Y=M%(J):X=L

S(J):DRAW0,X,Y

160 Y=M%(I)sX=L%{J)!DRAW1,X,Y:Y=M%(J):X=L

%(I)jDRAHl,X,Y:RETURN

• Subscribers to the gazette DISK may have no

ticed that the example programs from "Under

standing Sorts" (May) do not print the time

taken to complete each sort. The Disk menu pro

gram changes the character color to that of the

screen color, effectively making the final message

invisible. After the sort is finished, press a key to

get out of the hi-res screen, change the cursor

color, and enter the appropriate POKE to change

the background color. Or, press RUN/STOP-

RESTORE and run the program a second time to

make the message visible.

• The instructions for entering the VIC version of

"Alien Armada" (May) are incorrect. As the arti

cle indicated, it runs on an unexpanded VIC, but

must be entered on a VIC with at least 8K expan

sion. Step 2 of the instructions moves BASIC

safely out of the way, but leaves the beginning of

screen memory at 4096, where it will interfere

with Alien Armada. To correct this, change step

2 to: POKE648,28: SYS58648: POKE44,30:

POKE7680,0: NEW and then load and run MLX.

• The wedge routine from "Free VIC" and "Free

64" from the April "Machine Language for

Beginners" column is not disabled when you

press RUN/STOP-RESTORE. Thus, readers who

own a Datassette will have problems when try

ing to save or load. To turn off the wedge, 64

owners should POKE770,131: POKE771,164. VIC

owners should enter POKE770,131: POKE771,196.

Put the POKEs on the same line, separated by a

colon. ffi
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Bug-Swatter: 
Modifications And Corrections 

• The Plus/4 and 16 programs for "Understand­
ing Sorts" (May) do not work as listed. An old 
version of the listing program was aCcidentally 
used to print these programs; it does not rec­
ognize newer commands like COLOR or 
GRAPHIC, and thus substituted commands from 
BASIC 2.0. We apologize for any inconvenience 
this may have caused readers. Here are the pro­
grams listed correctly: 

Bubb le Sort 
le S=99 : DIML%(S):COLOR4 , 7.1:COLOR~.1:COLO 

Rl , 2 :GRAPHICl, 1 
21!l FORT~lTOS:L%(T)=RND(e)*S·3+12:X=L%( T): 

Y=2*T:DRAWl , X,Y:NEXT:TI$",, "e00001!l" 
31!l FORI~S-lTOlSTEP-l:FORT~lTOI 
40 IFL%(T»L%(T+l)THENGOSUB70:TE- L%(T):L% 

(T)=L%(T+l) :L%(T+l)DTE . 
5" NEXT:NEXT:T$=TI$ : POKE239 , 0 
60 GETKEYA.$:GRAPHICSI!!,l : PRINTS"ITEMS SORT 

ED IN "MID$(T$ , 3,2)":"MID$(T$,5 , 2)" . ": 
END 

71!! Y_2*TIXmL%(T)tDRAW0,X,Y:Y_2*(T+l):X=L% 
(T+l) : DRAWl!! , X,Y 

81!! Y_2*T:X_L%{T+ l ):DRAWl,X,Y:Y=2*(T+l):Xa 
L%{T):DRAWl ,X,Y:RETURN 

Shell Sort 
10 S~99:DIML%(S),M%(S):COLOR4,7,l:COLOR 0 

,1:COLORl,2:GRAPHIC 1 , 1 
20 FORT=lTOS:L%(T)-RND(0)*S*3+12:X=L%{T) 
30 M%(T) _ 2*T:Y=M%(T):PRINTl , X,Y:NEXT:TI$= 

"000000":G-INT(S/2) 
40 N=0:FORI- 1TOS-G 
S0IFL%(I»L%(I+G)THENGOSUB100:T=L%(I):L% 

( I )=L%{I+G) : L%(I+G) =T:N=l 
60 NEXT:IFN-1THEN40 
70 G=INT(G/2):IFG>-lTHEN40 
80 T$=TI$:POKE239,0 
90 GETKEYJI.$ :GRAPHICSI1I,1 : PRINTS " ITEMS SORT 

EO IN "MIO$(T$ , 3,2)":MMID$(T$,S,2)".": 
END 

11!!0 Y=M%(I):X=L%(I):ORAW0 , X,Y:Y=M%{I+G):X 
=L%(I+G):DRAW0 , X, Y 

1 1111 Y=M%(I):X=L%(I+G):DRAW1,X , Y:¥=M%(I+G) 
:XsL%(I):DRAW1,X , Y:RETURN 

Quicksort 

1111 S=99:DIML%(S),M%(S) , S%(2111):COLOR4,7,l: 
COLOR 0,1;COLOR1,2:GRAPHIC 1 , 1 

2111 FORT=lTOS:L%(T)=RND(0)*S*3+12 : X=L%(T) 
30 M% (T) - 2*T :Y=M% (T) : DRAW1 , X, Y :NEXT : TI$=" 

0001110111":S%(I) - I:S%(2)"'S:P=2 
40 L-S%(P):P=P-1lF-S%(P) : P-P- l:I=F 

SI1I J=L:D=L%«F+L)/2) 
60 IFL%(I)<DTHENI=I+1 : GOT060 
70 IFL%(J»DTHENJ=J-1:GOT070 
80IFI<=JTHENGOSUB1S0:T3L%(I) : L%(I)=L%(J) 

:L%(J) mT:I=I+1:J~J-1 

90 IFI<=JTHEN60 
11110 IFF<JTHENP=P+1:S%(P)=F : P=P+l : S%(P)=J 
11111 F-I:IFF<LTHENS0 
120 IFP<>0THEN4111 
130 T$=TI$:POKE239,0 
140 GETKEYA$ :GRAPHICS0 , l :PRINTS"ITEMS SOR 

TED IN HMID$(T$ , 3 , 2)": "MID$(T$,5 , 2)" . 
" :ENO 

lSI!! Y=M%(I):X=L%(I):DRAW0 , X, Y:Y=M%(J):X=L 
%(J):DRAWe , X, Y 

160 YsM%(I):X=L%(J):DRAW1,X,Y:Y=M%(J):X=L 
%(I):DRAW1,X,Y : RETURN 

• Subscribers to the GAZETIE DISK may have no­
ticed that the example programs from "Under­
standing Sorts" (May) do not print the time 
taken to complete each sort. The Disk menu pro­
gram changes the character color to that of the 
screen color, effectively making the final message 
invisible. After the sort is finished, press a key to 
get out of the hi-res screen, change the cursor 
color, and enter the appropriate POKE to change 
the background color. Or, press RUN/STOP­
RESTORE and run the program a second time to 
make the message visible. 

• The instructions for entering the VIC version of 
"Alien Armada" (May) are incorrect. As the arti­
cle indicated, it runs on an unexpanded VIC, but 
must be entered on a VIC with at least 8K expan­
sion. Step 2 of the instructions moves BASIC 
safely out of the way, but leaves the beginning of 
screen memory at 4096, where it will interfere 
with Alien Armada. To correct this, change step 
2 to: P OKE648,28: SVS58648: POKE44,30: 
POKE7680,O: NEW and then load and run MLX. 

• The wedge routine from "Free VIC" and "Free 
64" from the April "Machine Language for 
Beginners" column is not disabled when you 
press RUN / STOP-RESTORE. Thus, readers who 
own a Datassette will have problems when try­
ing to save or load. To turn off the wedge, 64 
owners should POKE770,131: POKE771,164. VIC 
owners should enter POKE770,131: POKE771,196. 
Put the POKEs on the same line, separated by a 
colon. • 
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Easy Load
Terry Hunt

There are many advantages to being able
to load one program from another, but

Commodore BASIC contains a bug that
either scrambles the end of the second pro
gram or reduces the amount of memory

available for the second program. Here's a
step-by-step tutorial on how to chain pro
grams (selecting a program from a menu

and returning to the menu when you're

finished). For the VIC and 64.

As a teacher, one of the most tedious tasks I face

is keeping track of students' grades and averages.

When I bought my VIC-20 and tape drive, I en

visioned writing a fast, accurate gradebook pro

gram. The computer system gradually grew to

include a 64, disk drive, and printer. My knowl

edge of programming grew to include both

BASIC and machine language. And the program

grew to fill up the 64's memory. It had to be split

into separate programs.

The main program is very short. It prints a

list of options like Create Student File, Enter

Grades, Average Grades, and so on. The user

then makes a choice.

In order to use a menu driven program, you

have to be able to chain programs together to

have the program currently in memory load an

other program as selected by the operator from

the menu. For example: My gradebook program

has a "Master Menu" from which an operator

can choose what operation he wishes to perform.

There are nine different choices he can make,

one of which is to "Make Class Lists." If he or

she makes this choice, then the new program is

loaded.

According to both the VIC-20 and the Com

modore 64 Programmer's Reference Guide this

should be easy enough to do by using the LOAD

command within a program. The program below,
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for example, should toad the "Make Class Lists"

program if the operator pressed 1.

1001 GET G$:IF G$=""THEN 1001

1002 IF GS = "1" THEN LOAD "Make Class Lists",8

1003 (the program continues)

Unfortunately, using the LOAD command in

program mode does not always work correctly.

A Memory Book

When you're new to computing, it's easy to be

come confused by some of the technical terms

like bytes, pointers, vectors, and memory pages.

But to understand the problems associated with

LOAD, we need a brief introduction to memory.

Imagine a book that holds 256 pages of

graph paper. The lines on each piece of paper di

vide the page into exactly 256 boxes. And you

can put 256 different numbers (from 0 to 255) in

each box. In some contexts, the numbers are

instructions. In other situations, the numbers are

information.

Inside a computer, memory (like our graph

paper book) is organized into 256 pages of mem

ory and each page contains 256 bytes of mem

ory. Some memory is permanent (Read Only

Memory, called ROM), as if you used an ink pen

to write in the book. Other memory (Random

Access Memory, or RAM) is volatile, it can

change. In our graph paper book, RAM would

contain information written in pencil. When you

shut the book (turn off the computer), all pencil

marks are erased.

The BASIC programming language is built

into Commodore computers. When you enter a

line like 10 PRINT'XYZ" the computer translates

your English-like commands into a series of

numbers it understands and puts the numbers

into memory. Type RUN, and it follows the

instructions you gave it.

But you want the computer to start at the

beginning of the program and stop when it

Easy Load 
Terry Hunt 

There are many advantages to being able 
to load one program from another, but 
Commodore BASIC contains a bug that 
either scrambles the end of the second pro~ 
gram or reduces the amount of memory 
available for the second program. Here's a 
step-by-step tutorial on how to chain pro­
grams (selecting a program from a menu 
and returning to the menu when you're 
finished). For the VIC and 64. 

As a teacher, one of the most tedious tasks I face 
is keeping track of students' grades and averages. 
When I bought my VICw 20 and tape drive, I en­
visioned writing a fast, accurate grade book pro­
gram. The computer system gradually grew to 
include a 64, disk drive, and printer. My knowl­
edge of programming grew to include both 
BASIC and machine language. And the program 
grew to fill up the 64's memory. It had to be split 
into separate programs. 

The main program is very short. It prints a 
list of options like Create Student File, Enter 
Grades, Average Grades, and so on. The user 
then makes a choice. 

In order to use a menu driven program, you 
have to be able to chain programs together to 
have the program currently in memory load an­
other program as selected by the operator from 
the menu. For example: My gradebook program 
has a "Master Menu" from which an operator 
can choose what operation he wishes to perform. 
There are nine different choices he can make, 
one of which is to "Make Class Lists." If he or 
she makes this choice, then the new program is 
loaded. 

According to both the VIC-20 and th e Com­
modore 64 Programmer's Reference Guide this 
should be easy enough to do by using the LOAD 
command within a program. The program below, 
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for example, should load the "Make Class Lists" 
program if the opera tor pressed 1. 

1001 GET G$:IF GS - ""THEN 1001 
1002 IF GS - ''l'' THEN LOAD "Make Class LiSls",8 
1003 (the program continues) 

Unfortunately, using the LOAD command in 
program mode does not always work correctly. 

A Memory Book 
When you're new to computing, it's easy to be­
come confused by some of the technical terms 
like bytes, pOinters, vectors, and memory pages. 
But to understand the problems associated with 
LOAD, we need a brief introduction to memory. 

Imagine a book that holds 256 pages of 
graph paper. The lines on each piece of paper di­
vide the page into exactly 256 boxes. And you 
can put 256 different numbers (from a to 255) in 
each box. In some contexts, the numbers are 
instructions. In other situations, the numbers are 
information. 

Inside a computer, memory (like our graph 
paper book) is organized into 256 pages of mem­
ory and each page contains 256 bytes of mem­
ory. Some memory is permanent (Read Only 
Memory, ca ll ed ROM), as if you used an ink pen 
to write in the book. Other memory (Random 
Access Memory, or RAM) is volatile, it can 
change. In our graph paper book, RAM would 
contain information written in pencil. When you 
shut the book (turn off the computer), all pencil 
marks are erased. 

The BASIC programming language is built 
into Commodore computers. When you enter a 
line like 10 PRINT"XYZ" the computer translates 
your English-like commands into a series of 
numbers it understands and puts the numbers 
into memory. Type RUN, and it follows the 
instructions you gave it. 

But you want the computer to start at the 
beginning of the program and stop when it 



reaches the end. That's why pointers are im

portant. One such pointer is in the first page of

memory (which is called zero page because pro

grammers tend to start counting at zero). It

points to the beginning of BASIC memory, where

the program starts.

In our computer book, this would be like a

table of contents on page number zero, When

you type RUN, the computer checks the table of

contents on the first page and finds an entry:

Beginning of the BASIC Program...byte 1 on

page 8 (the page numbers would be different on

a VIC, but the idea is the same). It takes two

bytes to specify a memory location, one for the

byte number, one for the page number.

When you define a variable, the computer

translates the characters into numbers it can use

and stores these numbers in memory not already

used by the program instructions. Again, it

checks the table of contents—a zero page

pointer—End of BASIC Program, Beginning of

Variables...byte 89, page 13 (or wherever the

program happens to end).

The Loading Problem

A LOAD from immediate mode reads the pro

gram from tape or disk and stores it into memory

at the beginning of BASIC. The pointer to the

end of memory/beginning of variables is reset.

You then have to type RUN.

Loading a machine language program may

cause problems with the end-of-memory pointer,

so you should almost always type NEW before

you SYS to the starting address.

If you load from inside a program, two

things are different. The end of the program

pointer is not reset—it's like inserting new pages

(a new program) in our memory book, but leav

ing the table of contents unchanged. Also, you

don't have to type RUN—after the second pro

gram is loaded, it runs automatically.

There's a good reason for keeping the old

pointers. A program keeps its variables in a cer

tain section of memory. If a long program loads a

shorter program, the variables are kept intact,

and can be used by the shorter program. But

you'll have major problems if you load a longer

program from a shorter one. Since the pointer to

variables is not updated, any variables you use

will be stored in a section of memory that over

laps the end of the second (longer) program.

Also, if you try to load a machine language

program from a BASIC program, the computer

will go into an endless loop. Let's say you in

clude this line in your program:

50 LOAD"MLROUTINE",8,1

What happens? When the computer reaches

line 50, it loads the ML routine. Since a LOAD

from inside a program automatically includes a

RUN, the BASIC program will run again. When

it reaches line 50, the ML routine will load again.

The program runs again, loads the ML again,

runs again, loads again, and so on, never getting

beyond line 50.

Fortunately, there are solutions available.

Dynamic Keyboard
By using the screen editor, you can cause the 64

or VIC to load, from disk or tape, and run a new

program with little or no operator intervention.

Here's how it's done:

10 POKE198,4

20 PRINT"[CLR} [2 DO1JN)LOAD"CHR$ ( 34 ) "PSOGR

AM";

30 PRINTCHRS(34)",8{HOME}";
40 POKE631,13!POKE632,a2:POKE633,117:POKE

634,13

50 END

Line 10 tells the computer that there are four

characters in the keyboard buffer. Line 20 clears

the screen and HOMEs the cursor, moves the

cursor down two rows (this is where the com

mands will be printed to the screen), then prints

the LOAD command along with the name of the

new program. The CHR$(34) in both lines 20

and 30 prints quotes. The ,8 in line 30 is the de

vice number (in this case the disk drive). The

cursor is then moved to the HOME position at

the top of the screen. Line 40 POKEs four

characters into the keyboard buffer: a carriage re

turn, the abbreviated RUN command (R and

SHIFT-U), and another carriage return. The END

command is necessary because it allows the

screen editor to take control and execute any

commands on the screen. It's important that the

semicolons are included because they negate car

riage returns, ensuring proper formatting of the

commands. This program will work with either a

VIC or 64. If you're using the Datassette instead

of a disk drive, substitute a 1 for the 8 in line 30.

When the program reaches the END state

ment, it stops running the program, prints

READY at the top of the screen, and waits for

something from the keyboard. But we've fooled

the computer with the POKEs. The number 4 in

location 198 makes the computer think four

characters have been typed. It Teads them from

the keyboard buffer (13 forces a carriage return

over the line that says LOAD"PROGRAM",8). It

loads and then runs, from immediate mode,

which is exactly what we want.

The line numbers in the example are ar

bitrary. This program can be used as a subroutine

within another program, and its location will be

determined by the specific application. After

some experimentation, you may discover a rather

major problem—using it to load both BASIC and
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reaches the end. That's why pointers are im­
portant. One such pointer is in the first page of 
memory (which is called zero page because pro­
grammers tend to start counting at zero). It 
paints to the beginning of BASIC memory, where 
the program starts. 

In our computer book, this would be like a 
table of contents on page number zero. When 
you type RUN, the computer checks the table of 
contents on the firs t page and finds an entry: 
Beginning of the BASIC Program ... byte 1 on 
page 8 (the page numbers would be differen t on 
a VIC, but the idea is the same). It takes two 
bytes to specify a memory location, one for the 
byte number, one for the page number. 

When you define a variable, the computer 
translates the characters into numbers it can use 
and stores these numbers in memory not already. 
used by the program instructions. Again, it 
checks the table of contents-a zero page 
pointer-End of BASIC Program, Beginning of 
Variables ... byte 89, page 13 (or wherever the 
program happens to end) . 

The Loading Problem 
A WAD from immediate mode reads the pro­
gram from tape or disk and stores it into memory 
at the beginning of BASIC. The pointer to the 
end of memory/beginning of variables is reset. 
You then have to type RUN. 

Loading a machine language program may 
cause problems with the end-of-memory pointer, 
so you should almost always type NEW before 
you SYS to the sta rting address. 

If you load from inside a program, nvo 
things are different. The end of the program 
pointer is /lot reset-it's like inserting new pages 
(a new program) in our memory book, but leav­
ing the table of contents unchanged. Also, you 
don't have to type RUN-after the second pro­
gram is loaded, it runs automatica lly. 

There's a good reason for keeping the old 
pointers. A program keeps its variables in a cer­
tain section of memory. If a long program loads a 
shorter program, the variables are kept intact, 
and can be used by the shorter program. But 
you'll have major problems if you load a longer 
program from a shorter one. Since the pointer to 
variables is not updated, any variables you use 
will be stored in a section of memory that over­
laps the end of the second (longer) program. 

Also, if you try to load a machine language 
program from a BASIC program, the computer 
will go into an endless loop. Let's say you in­
clude this line in your program: 

50 LOAD"MLROUTINE",8,l 

What happens? When the computer reaches 
line 50, it loads the ML routine. Since a LOAD 

from inside a program automatica lly includes a 
RUN, the BASIC program will run again. When 
it reaches line 50, the ML routine will load again. 
The program runs aga in, loads the ML again, 
runs again, loads again, and so on, never getting 
beyond line 50. 

Fortunately, there are solutions available. 

Dynamic Keyboard 
By using the screen editor, you can cause the 64 
or VIC to load, (rom disk or tape, and run a new 
program with little or no opera tor interven tion. 
Here's how it's done: 
Ie POKE198 , 4 
20 PRINT"{CLR} ( 2 Omm ) LOAO " CHR$(34)"PROGR 

AM" ; 
30 PRINTCHR$(34) ", 8 (HOME }": 
40 POKE631,13rPOKE632,B2:POKE633 ,117:POKE 

634 ,1 3 
50 ENO 

Line 10 tells the computer that there are four 
characters in the keyboard buffer. Line 20 clears 
the screen and HOMEs the cursor, moves the 
cursor down two rows (this is where the com­
mands will be printed to the screen), then prints 
the LOAD command along with the name of the 
new program. The CHR$(34) in both lines 20 
and 30 prints quotes. The ,8 in line 30 is the de­
vice number (in this case the disk drive). The 
cursor is then moved to the HOME pOSition at 
the top of the screen. Line 40 POKEs four 
characters into the keyboard buffer: a carriage re­
turn, the abbreviated RUN command (R and 
SHIFT-U), and another carriage return. The END 
command is necessary because it allows the 
screen editor to take control and execute any 
commands on the screen. It's important that the 
semicolons are included because they negate car­
riage returns, ensuring proper formatting of the 
commands. This program will work with either a 
VIC or 64. If you' re using the Datassette instead 
of a disk drive, substitute a 1 for the 8 in line 30. 

When the program reaches the END state­
ment, it stops running the program, prints 
READY at the top of the screen, and waits for 
something from the keyboard. But we've fooled 
the computer wi th the POKEs. The number 4 in 
location 198 makes the computer think four 
characters have been typed. It reads them from 
the keyboard buffer (13 forces a carriage return 
over the line that says WAD"PROGRAM",8). It 
loads and then runs, from immediate mode, 
which is exactly what we want. 

The line numbers in the example are ar­
bitrary. This program can be used as a subroutine 
within another program, and its location will be 
determined by the specific application. After 
some experimentation, you may discover a rather 
major problem-using it to load both BASIC and 
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machine language programs. It's not that the

program itself is at fault. It works wonderfully to

load a BASIC program from another BASIC pro

gram. But ML routines don't load correctly (be

cause we haven't entered NEW after the LOAD).

The most obvious addition for ML routines

is to place a ",1" after the ",8" (or after the ",1"

if you have a Datassette). This addition will

cause the program to be loaded into memory at

the same place from which it was saved.

But it's not that simple. Whenever a pro

gram-—a machine language or BASIC program—

is loaded into memory, the variable pointers (the

registers that tell the computer where memory is

available for storing variables) are set to the top

of the most recently loaded program. I was loading

my machine language programs in high memory,

49152 to be exact, well beyond the memory re

served for normal BASIC programs. Con

sequently, though much 'memory space was still

unoccupied and thus available for variable stor

age, the computer did not recognize it as being

available, resulting in an OUT OF MEMORY

error.

Loading ML Programs From

BASIC
One inelegant solution was to do a lot of PEEKs

and POKEs before using the dynamic keyboard

technique to load a machine language program.

The genera] idea was to PEEK the pointers (the

"table of contents") and POKE the numbers to a

free section of memory. After the ML program is

in memory, you then PEEK the numbers you

saved and POKE them back to the pointers.

But it doesn't need to be that complex.

Remember how loading ML (from inside a pro

gram) causes an endless loop? But variables are

preserved. So this one line will take care of the

problems:

10 IF A = 0 THEN A = 1:LOAD"MLPROGRAM",8,1

The first time the program runs, the variable

A equals zero, so we change its value to one and

load the machine language. Now the program

runs again, but A equals one, so it skips over the

LOAD command.

If you're working with chained programs,

remember that it's fine to load a shorter BASIC

program from a longer one (especially if you

want to keep the variables intact). If you're load

ing a longer BASIC program, always use the dy

namic keyboard technique from above. Finally, to

load ML programs from BASIC, use a variable

that switches from 0 to 1. With these techniques,

you can break a very long program into shorter

ones and move back and forth between them, (ffi
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machine language programs. It's not that the 
program itself is at fault. It works wonderfu ll y to 
load a BASIC program from another BAS IC pro­
gram. But ML routines don't load correctly (be­
cause we haven't entered NEW after the LOAD). 

The most obvious addition for ML routines 
is to place a ",1" after the ",8" (or after the ",1" 
if you have a Datassette). This addition will 
cause the program to be loaded into memory at 
the same place from which it was saved. 

But it's not that simple. Whenever a pro­
gram-a machine language or BASIC program­
is loaded into memory, the variable pOinters (the 
registers that tell the computer where memory is 
available for storing variables) are set to tile top 
of the most recelltly loaded program. I was loading 
my machine language programs in high memory, 
49152 to be exact, well beyond the memory re­
served for normal BASIC programs. Con­
sequently, though much 'memory space was still 
unoccupied and thus available for variable stor­
age, the computer did not recognize it as being 
available, resulting in an OUT OF MEMORY 
error. 

Loading ML Programs From 
BASIC 
One inelegant solution was to do a lot of PEEKs 

and POKEs before using the dynamic keyboard 
technique to load a machine language program. 
The general idea was to PEEK the pointers (the 
"table of contents") and POKE the numbers to a 
free section of memory. After the ML program is 
in memory, you then PEEK the numbers you 
saved and POKE them back to the pOinters. 

But it doesn't need to be that complex. 
Remember how loading ML (from inside a pro­
gram) causes an endless loop? But variables are 
preserved. So this one line will take care of the 
problems: 

10 IF A - O THEN A- l:LOAO"MLPROGRAM",8,1 

The first time the program TUns, the variable 
A equals zero, so we change its value to one and 
load the machine language. Now the program 
runs again, but A equals one, so it skips over the 
LOAD command. 

If you're working with chained programs, 
remember that it's fine to load a shorter BASIC 
program from a longer one (especially if you 
want to keep the variables intact). If you're load­
ing a longer BASIC program, always use the dy­
namic keyboard technique from above. Finally, to 
load ML programs from BASIC, use a variable 
that switches from 0 to 1. With these techniques, 
you can break a very long program into shorter 
ones and move back and forth between them .• 
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Disk Title Changer
Michael Broussard

One step in organizing any growing disk
library is renaming disks. If you have a

1541 disk drive, this eight-line BASIC pro
gram does the job efficiently and fast. The
article also explains how to read from and
write to disk sectors. For the Commodore

64, VIC-20, Plus/4, or Commodore 16.

Before you can do anything useful with a disk, it

must be formatted. And when you format a new

disk, you have to choose a name for it, You may

name it something ordinary, like DISK 15 if it's

number 15 in your collection. Or you may give it

an unusual name like UNICORN.

But many people name their disks according

to what kind of programs are on them; GAMES

1 or UTILITIES 6/85, for example. Usually

you're not sure what sort of programs or files

will ultimately be stored on a new disk. As it fills

up you may wish you had named it something

else. Although the Commodore disk operating

system (DOS) provides an easy way to rename

files, it's not such a simple task to rename a disk.

This eight-line BASIC program does the job.

We'll see how the program works a little later,

but first let's see how to use it.

One Response
First, a word of caution: The punctuation in the

program is extremely important. Watch closely

for quotation marks, parentheses, commas, colons,

and semicolons. A typing mistake could poten

tially ruin one of your disks. It's a good idea to

use "Automatic Proofreader" while you're enter

ing the program.

Using the program is easy—load it (but

don't type RUN yet), then insert a disk with a

name you wish to change. Make sure the write-

protect notch is not covered. Next, type RUN.

The current name of the disk is displayed, and

you're prompted for a new one. Enter the new

name and press RETURN; the disk directory is

updated and the name of the disk is changed.

That's all there is to it.

You don't have to understand how it works

to use it, but if you've been planning to learn

some of the disk commands, this is a good time

to begin. First let's take a brief look at how the

disk operating system (DOS, for short) stores

information on the disk.

Data on a disk is organized into 35 concen

tric rings, or tracks. These tracks are numbered,

with track 1 being the outermost track, and track

35 being the last track, near the center of the

disk. Each track, or "lap" around the disk is fur

ther divided into blocks, or sectors, each of

which can store 256 bytes (characters) of data.

Most of the space on a disk is available for

storing programs or files. But a few sectors are

used by DOS as a directory to store house

keeping information, such as the disk's name, the

names of all the files on the disk, and what sort

of files they are (program files, sequential files,

etc.). In addition, a block availability map (BAM)

provides a chart telling which sectors are not be

ing used so that DOS knows where it may put

new files.

Whenever you save a program, a new file

entry is placed in the directory, and the BAM is

updated to reflect which blocks have been used.

Conversely, when a file is scratched, the file en

try is marked as free, and the BAM is changed so

that the disk blocks that were used by the file are

freed up.
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Disk Title Changer 
Michael Broussard 

One step in organizing any growing disk 
library 15 renamin$ disks. If you have a 
1541 disk drive, thIs eillht-Iine BASIC pro­
gram does the job effiCIently and fast. The 
article also explains how to read from and 
write to disk sectors. For the Commodore 
64, VIC-20, Plus/4, or Commodore 16. 

Before you can do anything useful with a disk, it 
must be fonnatted. And when you format a new 
disk, you have to choose a name for it. You may 
name it something ordinary, like DISK 15 if it's 
number 15 in your collection. Or you may give it 
an unusual name like UNleORN. 

But many people name their disks according 
to what kind of programs are on them: GAMES 
1 or UTILITIES 6/85, for example. Usually 
you're not sure what sort of programs or files 
will ultimately be stored on a new disk. As it fills 
up you may wish you had named it something 
else. Although the Commodore disk operating 
system (DOS) provides an easy way to rename 
files . it's not such a simple task to rename a disk. 
This eight-line BASIC program does the job. 
We'll see how the program works a little later, 
but first let's see how to use it. 

One Response 
First, a word of caution: The punctuation in the 
program is extremely important. Wa tch closely 
fo r quotation marks, parentheses, commas, colons, 
and semicolons. A typing mistake could poten­
tially ruin one of your disks. It's a good idea to 
use " Automatic Proofreader" while you're enter­
ing the program. 

Using the program is easy-load it (but 

don't type RUN yet), then insert a disk with a 
name you wish to change. Make sure the write­
protect notch is not covered. Next, type RUN. 
The current name of the disk is displayed, and 
you're prompted for a new one. Enter the new 
name and press RETURN; the disk directory is 
updated and the name of the disk is changed. 
That's all there is to it. 

You don't have to understand how it works 
to use it, but if you've been planning to learn 
some of the disk commands, this is a good time 
to begin. First let's take a brief look at how the 
disk operating system (DOS, for short) stores 
information on the disk. 

Data on a disk is organized into 35 concen- · 
tric rings, or tracks. These tracks are numbered, 
with track 1 being the outermost track, and track 
35 being the last track, near the center of the 
disk. Each track, or " lap" around the disk is fur­
ther divided into blocks, or sectors, each of 
which can store 256 bytes (characters) of data. 

Most of the space on a disk is available for 
storing programs or fLIes. But a few sectors are 
used by DOS as a directory to store house­
keeping information, such as the disk's name, the 
names of all the files on the disk, and what sort 
of files they are (program files , sequential files, 
etc.). In addition, a block availabili ty map (BAM) 
provides a chart telling which sectors are not be­
ing used so that DOS knows where it may put 
new files. 

Whenever you save a program, a new file 
entry is placed in the directory, and the BAM is 
updated to reflect which blocks have been used. 
Conversely, when a file is scratched, the file en­
try is marked as free, and the BAM is changed so 
that the disk blocks that were used by the file are 
freed up. 
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But what does all this have to do with

changing the name of the disk? Usually, the

commands given to DOS are ones which

manipulate files. These high-level commands

cause the disk drive to execute fairly complex

routines. When you load a program, DOS takes

care of reading the directory to find out if your

prografn is on the disk. Then it finds out where

all the blocks of your program are, and it trans

fers them from disk to the memory of the com

puter. You don't care where all the pieces are—

ail you know is that your file is on the disk. DOS

does the rest.

From inside a program, however, it's pos

sible to do more primitive, low-level disk opera

tions. For example, by naming a specific track

and sector, you can read or write specific bytes

from a particular block of data on the disk as op

posed to reading or writing a whole file, which

may consist of many blocks. By using this fea

ture, you can change the name of a disk. Let's

examine the program, line by line.

A Close-Up Look At Program

Operation

The first thing the program does (line 10) is close

the error channel (15) and then reopen it, send

ing it the Initialize command ("10:") to force the

disk drive to read the BAM. This is done to make

sure there are no side effects from either a pre

vious disk or a previous program which may

have opened files on the disk and not closed

them. Note that you can close a file that's closed,

but you'll get an error if you try to open an al

ready open file.

Next, channel 5 (an arbitrary choice) is

opened as a buffer for reading from the disk. The

number sign tells the drive to set aside one of its

internal buffers. If you entered OPEN5,8,5,"#2"

it would specify buffer two. Without a number

("#"), it means "we'll accept any available

buffer." In most cases, you don't need to worry

about which buffer is used. A string (B$) is then

set to the null string (""). The current name of

the disk will be read into B$.

Track 18, sector 0 contains directory header

information, including the disk name. This is the

block we're interested in changing, so we tell

DOS to read the directory header block with the

User-1 (Ul:) block-read command in line 20. Al

ways read disk blocks with the UV. command; B-R

(Block Read) is unreliable. Notice the four numbers

that follow Ul: 5, 0, 18, and 0. The 5 is the

channel number (from OPEN 5,8,5 in the pre

vious line). The first 0 is the drive number—

1541s are always drive 0 and (usually) device

8—and 18,0 means track 18, sector 0.

The Ul: command reads a block from disk

and puts it into a memory buffer inside the disk
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drive. Your computer doesn't have the infor

mation, however; it's still inside the drive. The

second part of line 20 makes the drive set the

buffer pointer ("B-P") to character number 144.

B-P is followed by the channel number and

character number, As you may have guessed, the

name of the disk starts at 144 (hex $90).

We could read the whole block from the

buffer, except for a small problem. Each block

contains 256 bytes and Commodore BASIC al

lows a maximum of 255 characters in a string.

We'd have to split the information into at least

two strings to make it work correctly. The B-P

command allows us to read only the disk name,

and later only the name will be changed.

Line 30 of the program extracts the 16

characters of the disk name from the buffer in

side the drive. The line that makes A$ into

CHR$(ASC(A$ + CHR$(0))) is not really nec

essary, but it's a good idea to include if you plan

to read other sectors from disk. A zero some

times translates into a null string rather than a

CHR$(0). This conversion from ASCII to CHR$

takes care of any potential problems.

Line 40 prints the current disk name and 50

then asks for a new name, and a check is made

to be sure it's 16 characters or less (16 is the

maximum number of characters allowed for a

filename). If necessary, line 60 pads the new

name with shifted spaces to make it exactly 16

characters long.

In line 70, we use B-P again, to point the

buffer to character 144. The new disk name, N$,

is printed to channel 5 and into the buffer. The

semicolon following N$ guarantees that a car

riage return (CHR$(13)) is not appended to the

end of the disk name.

But we haven't changed the name yet.

What's happened so far is that a sector was read

into a disk buffer, the disk name was extracted,

and a new name was sent to the buffer. The

buffer has been changed, but nothing has been

written to the disk. We have to finish the job

with the User-2, or U2: block-write command. B-W

(Block Write), like B-R, is unreliable. Always use

U2: to write a block to disk. Now we've success

fully renamed the disk.

The last steps (line 80) are to read the error

channel and initialize the disk. If everything

worked properly, you should see DISK STATUS:

0 OK.

Why initialize the disk again? Try this experi

ment: Remove the PR1NT#15,"IO" from line 80.

Now run the program and change the name of a

disk. LOAD"$",8 and LIST. Although the disk

name has been changed, you'll see the old name.

If you remove the disk, turn the drive off then

back on, and load and list the directory, you'll see

that the disk name has been changed. When the

But what does all this have to do with 
changing the name of the disk? Usually, the 
commands given to DOS are ones which 
manipu late files. These high-level commands 
cause the disk drive to execute fairly complex 
routines. When you load a program, DOS takes 
care of reading the directory to find out if your 
program is on the disk. Then it finds out where 
all the blocks of your program are, and it trans­
fers them from disk to the memory of the com­
puter. You don't care where all the pieces are­
all you know is that your file is on the disk. DOS 
does the rest. 

From inside a program, however, it's pos­
sible to do more primitive, low-level disk opera­
tions. For example, by naming a specific track 
and sector, you can read or write specific bytes 
from a particular block of data on the disk as op­
posed to reading or writing a whole file, which 
may consist of many blocks. By using this fea­
ture, you can change the name of a disk. Let's 
examine the program, line by line. 

A Close-Up Look At Program 
Operation 
The first thing the program does (line 10) is dose 
the error channel (15) and then reopen it, send­
ing it the Initialize command ("10:") to force the 
disk drive to read the BAM. This is done to make 
sure there are no side effects from either a pre­
vious disk or a previous program which may 
have opened files on the disk and not closed 
them. Note that you can close a file that's closed, 
but you' ll get an error if you try to open an al­
ready open file. 

Next, channelS (an arbitrary choice) is 
opened as a buffer for reading from the disk. The 
number sign tell s the drive to St!t aside one of its 
internal buffers. If you entered OPEN5,8,5,"#2" 
it would speCify buffer two. Without a number 
("#"), it means " we'll accept any available 
buffer ." In most cases, you don't need to worry 
about which buffer is used. A string (B$) is then 
set to the null .string ('III). The current name of 
the disk will be read into B$. 

Track 18, sector 0 contai ns directory header 
information, including the disk name. This is the 
block we're interested in changing, so we tell 
DOS to read the directory header block with the 
User-1 (UI:) block-read command in line 20. Al­
ways read disk blocks with the Ul: cOl/lll1and; B-R 
(Block Read) is ullreliable. Notice the four numbers 
that fo llow Ul: 5, 0, 18, and O. The 5 is the 
channel number (from OP.EN 5,8,5 in the pre­
vious line). The first 0 is the drive number-
15·Us are 3lways drive 0 and (usually) device 
8- and 18,0 means track 18, sector O. 

The UI: command reads a block from disk 
and puts it into a memory buffer inside the di sk 
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drive. Your computer doesn't have the infor­
mation, however; it's stiU inside the drive. The 
second part of line 20 makes the drive set the 
buffer pointer ("B_PIt) to character number 144. 
B~P is followed by the channel number and 
character number. As you may have guessed, the 
name of the disk starts at 144 (hex $90). 

We could read the whole block from the 
buffer, except for a small problem. Each block 
contains 256 bytes and Commodore BASIC al­
lows a maximum of 255 characters in a string. 
We'd have to split the information into at least 
two strings to make it work correctly. The B-P 
command allows us to read only the disk name, 
and later only the name will be changed. 

Line 30 of the program extracts the 16 
characters of the disk name from the buffer in­
side the drive. The line that makes A$ into 
CHR$(ASqA$ + CHR$(O))) is not really nec­
essary, but it's a good idea to include if you plan 
to read other sectors from disk. A zero some­
times translates into a null string rather than a 
CHR$(O). This conversion from ASCn to CHR$ 
takes care of any potential problems. 

Line 40 prints the current disk name and 50 
then asks for a new name, and a check is made 
to be sure it's 16 characters or less (16 is the 
maximum number of characters allowed for a 
filename) . If necessary, line 60 pads the new 
name with shifted spaces to make it exactly 16 
characters long. 

In line 70, we use B-P again, to pOint the 
buffer to character 144. The new disk name, N$, 
is printed to channelS and into the buffer. The 
semicolon following N$ guarantees that a car­
riage return (CHR$(13» is not appended to the 
end of the disk name. 

But we haven 't changed the name yet. 
What's happened so far is that a sector was read 
into a disk buffer, the disk name was extracted, 
and a new name was sent to the buffer. The 
buffer has been changed, but nothing has been 
written to the disk. We have to finish the job 
with the User-2, or U2: block-write command. B~W 
(Block Write), like B-R, is Imreliable. Always use 
U2: to write a block to disk. Now we've success­
fully renamed the disk. 

The last steps (line 80) are to read the error 
channel and initialize the disk. If everything 
worked properly, you should see DISK STATUS: 
o OK. 

Why initialize the disk again? Try this experi­
ment: Remove the PRINT#15," IO" from line 80. 
Now run the program and change the name of a 
disk. LOAD"$",8 and LIST. Although the disk 
name has been changed, you'll see the old name. 
If you remove the disk, tum the drive off then 
back on, and load and list the directory, you'll see 
that the disk name has been changed. When the 



1541 was initialized in line 10, the block availa

bility map and disk header were read into a buffer.

After the name change, you loaded the directory,

but the disk drive looked at the two-letter ID and

concluded that it didn't need to read the header

again, because it was working with the same disk

as before. Thus, you saw the old name. The disk

drive recognizes disks by their two-letter IDs. If

you have several disks with the same ID, you may

run into problems. Initializing the drive helps you

avoid the difficulties associated with duplicate IDs.

These eight lines make renaming disks as easy

as renaming files.

Power BASIC: Disk Title Changer

10 CLOSE15sOPENI5,8,15:PRINT#15,"10!":CLO

SE5:OPEN5,8,5,"#":B?="" :rem 119

20 PRINT#15,"Ul:5,0,18,0":PRINT#15,"B-P:5

,144" irem 221

30 FORJ=1TO16:GET#5,h$:A$=CHR$(ASC(AS+CHR

$(0))):B$=B$+A$:NEXT :rem 195

40 PRINT:PRINT"DISK NAME: ";BS jrem 35

50 INPUT" NEW NAME";N$:IFLEN(N$)>16THENPR

INT"MAXIMUM LENGTH IS 16":GOTO40

irem 187

60 IFLEN(N$)<16THENN5=NS+CHR?(160):GOTO60

:rem 119

70 PRINT#15, "B-P:5,144":PRINTS5,NS; :PRINT

■15,"U2:5,0,18,0":CLOSE5 srem 192

80 INPUT#15,ER,ER$:PRINT"DISK STATUS:"ER;

ER$!PRINT#15,"I0":CLOSE15:END :rem 108
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AHENTION COMMODORE 64 OWNERS
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WELL PAY YOU FOR YOUR MISTAKE!

PRINTER INTERFACE BLUES
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strange interface that's causing you trouble.

LAST YEARS BACK UP SOFTWARE

Evsiyoni bat Back-up software thjii reproduce errors, but will it hack up non-standard

sectors, reproduce danalty frequent}1 alterations niter the numbur «f sectora, copy slngls

sync hils, and nfonOBt a siiiRle track? We don't ihiiik so. Send your an!ic|iii> batk HJld

recieve {25. credit toward the "New Hevised Clone Machine" at 149.95. We've added an

MSD diiii! drive ('lono Machine also available for unly $."!*) .95. Upgrade your products (o

the latest slate of the nil today.

Other soitwsrB products avallabla from Micro-W includa: Mr. Tester diagnostic software,

Fantastic Filar data base and report generator, Screen Dumper 94, (■'out Factory/Sign

writer for Custom type and Jot-A-Word edunitional sciftwiire, wntrfi for our $4SMQ}]

Interface that will canned your Commodore (54 to musicnl instruments.

CALL- 201 -838-9027

or write us at

Bullcr. NJ 07405
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1541 was initialized in line 10, the block availa· 
bility map and disk header were read into a buffer. 
After the name change, you loaded the directory, 
but the disk drive looked at the two· letter ID and 
concluded that it didn't need to read the header 
again, because it was working with the same disk 
as before. Thus, you saw the old name. The disk 
drive recognizes disks by their two·letter IDs. If 
you have several disks with the same ID, you may 
run into problems. Initializing the drive helps you 
avoid the difficulties associated with duplicate IDs. 

These eight lines make renaming disks as easy 
as renaming meso 

Power BASIC: Disk Tille Changer 
10 CLOSE15 :OPEN15 , 8.15 : PRINT' 1 5. "Ie: .. :CLO 

SES:OPEN5 . B , 5,""':B$~"" :rem 119 
20 PRINT,15 , "Ul: 5 ,e, 18 ,0 " : PRINT' 15. "B-P: 5 

,144" :rem 221 
30 FORJ m lT016:GET'5,A$:A$- CHR $( ASC(A$+CHR 

$(0») : B$=B$+A$ :NEXT :rem 19 5 
40 PRINT:PRINT"DISK NAME: "r8$ :rem 35 
50 INPUT " NEW NAME"; N$:IFLEN{N$»16THENPR 

INT"MAXIMUM LENGTH IS 16" : GOT040 
: rem 187 

60 IFLEN( N$) < 16THENN$=N$+CIlR$ (160) : GOT060 
:rem 119 

70 PRINT' 15 , "O- P: 5 , 1 44" I PRINT' 5 , N$; : PRINT 
U5 , "U2:5 .e. 1B , 0":CLOSES :rem 192 

80 INPUT' 15, ER , ER$ :PRINT "DISK STATUS: " ERr 
ER$:PRINT'lS, "I0":CLOSElS:END :rem 108 • 
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SIMPLE ANSWERS TOCOMMON QUESTIONS

Tom R. Halfhill, Staff Editor

Each month, computed GAZETTE tackles some

questions commonly asked by new Commodore users

and by people shopping for their first home com

puter. If you have a question you'd like to see an

swered here, send it to this column c/o computed

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

The main chip in the Commodore 64 is

the 6510, but there are a tot of other "support"

chips. How do they interact? Do all micro

computers need a supporting cast of chips?

**■ Yes, all computers do need an entourage

of support chips before they can do anything

really useful.

The main brain of any computer is its central

processing unit (CPU). This part of the computer

is responsible for decoding the instructions in

programs, carrying out the instructions, and then

storing the results. In large mainframe comput

ers, the CPU might be a box the size of a refrig

erator containing hundreds of chips and miles of

wiring. A microcomputer is usually defined as a

computer which employs a microprocessor for its

CPU. A microprocessor is a CPU which has been

miniaturized to the point where it fits on a single

chip of silicon, such as the Commodore 64's

6510 or the VIC-20's 6502.

The first microprocessor chip was made in

1971 by Intel and was called the 8008. Interest

ingly, microprocessors weren't invented to make

microcomputers possible. Rather, they were de

signed as process controllers—tiny brains to con

trol factory machinery. Next they were used to

make electronic calculators. A couple of years

later, some hobbyist got the idea of building a

miniature computer system for personal use

around a microprocessor. Because a micro

processor alone isn't capable of tackling the

94 COMPUTED Gazette July 19B5

whole job, support chips were necessary.

For one thing, before the CPU can start

fetching and decoding program instructions, the

program has to be someplace where the CPU can

find it. In other words, the program has to be in

memory.

There are two general types of memory

chips: Read Only Memory (ROM) and Random

Access Memory (RAM). Both types can store pro

grams. The difference is that ROM chips store

data permanently, even when their power is shut

off. RAM chips "remember" the information only

as long as electricity is flowing.

Personal computers have both types of

memory chips. ROM stores certain vital programs

which the computer always needs in order to op

erate, such as the operating system. An operating

system is comparable to the part of a human

brain which controls such autonomous functions

as your heartbeat, breathing, digestion, and so

forth. Without these functions you couldn't sur

vive, yet you don't have to consciously maintain

them. Similarly, a computer's operating system

looks after such details as allocating memory,

checking the keyboard for keystrokes, and pass

ing instructions to the CPU.

RAM is the computer's workspace—it tem

porarily stores the program and data the com

puter is currently working with. Using RAM for

this purpose instead of ROM makes the com

puter a general-purpose device, because you can

load different programs for different applications.

A single-purpose computer that stores its applica

tion program in ROM instead of RAM is a dedi

cated device. An example would be an office

word processor, or even a microwave oven with

computerized timer controls.

In addition to RAM and ROM chips, the

CPU also is supported by a video display proces

sor, sometimes called a VDP. The video chip cre

ates the screen display by sending the proper
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of support chips before they can do anything 
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is responsible for decoding the instructions in 
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whole job, support chips were necessary. 
For one thing, before th e CPU can s tart 

fetching and decoding program instructions, the 
program has to be someplace where the CPU can 
find it. In other words, the program has to be in 
memory. 

There are two general types of memory 
chips: Read Only Memory (ROM) and Random 
Access Memory (RAM). Both types can store pro­
grams. The difference is that ROM chips store 
data permanently, even when their power is shut 
off. RAM chips "remember" the information only 
as long as electricity is flowing. 

Personal computers have both types of 
memory chips. ROM stores certain vital programs 
which the computer always needs in order to op­
erate, such as the operatjllg system. An operating 
system is comparable to the part of a human 
brain which controls such autonomous functions 
as your heartbeat, breath ing, digestion, and so 
forth. Without these functions you couldn 't sur­
vive, yet you don't have to conScious ly mainta in 
them. Similarly, a computer's operating system 
looks after such details as allocating memory, 
checking the keyboard for keystrokes, and pass­
ing instructions to the CPU. 

RAM is the computer's workspace- it tem­
porarily stores the program and data the com­
puter is currently working with. Using RAM for 
this purpose instead of ROM makes the com­
puter a general-purpose device, because you can 
load different programs for different applications. 
A single-purpose computer that stores its applica­
tion program in ROM instead of RAM is a dedi­
ca ted device. An example would be an office 
word processor, or even a microwave oven with 
computerized timer controls. 

In addition to RAM and ROM chips, the 
CPU also is supported by a video display proces­
sor, sometimes call ed a VDP. The video chip cre­
ates the screen display by sending the proper 



signals to the TV or monitor. It's the video chip,

not the display device, that determines your

computer's display format. For instance, the VIC-

20's video processor is called the VIC (Video

Interface Chip). It was designed to display 22

vertical columns of characters in 23 horizontal

lines, and—without special programming

tricks—it always displays 22 columns by 23

lines, even if you plug a VIC-20 into an 80-

column monitor. Likewise, the Commodore 64's

VIC-II video processor is set up to display 40 col

umns by 25 lines. The 80-column adapters you

may have seen advertised are basically add-on

video chips.

Still more support chips are required to con

trol input/output with peripherals, such as disk

drives, printers, game controllers, modems, and

the keyboard. Many computers also have special

chips for graphics and sound, such as the 64's

Sound Interface Device (SID), a synthesizer chip.

Other support chips may include realtime clocks

and special math chips to speed up processing.

Often, to reduce costs and overheating prob

lems, manufacturers combine several functions

on a single chip. The Commodore 64 uses the

same chip to read the joysticks and the keyboard,

and the VIC-II chip is responsible for sprite

graphics as'well as the screen display. ®

1541 DRIVE RAM EXPANDER
800% increase in uscable RAM.

Read an entire track in raw GCR code in .2 sec! BK RAM and

sophisticated drive monitor allows you to investigate and duplicate

the latest protection schemes. Assemble and run programs in drive

memory.

* Programmable formatting out to track 41. Control sync marks,
otf bytes, gap bytes, lengths, bizarre tracks and more!

* Plug-in module comes complete with 8K RAM (40K available),
alternate operating system, new ROM and CPU chip.
• No soldering required in 95% ot drives.

• User friendly software and documentation provided 1o do

programmable formatting, translate GCR code, test RAM, time sync
marks and more. All for onlv SI 19.00 complete.

1541 HOT BUTTONS
The functions the factory forgot!

1 3 wij "lilt protect control iwrtch. Double your

disk capacity without notching, write protect your disk

without tabs, or normal mode.

' Dnlc* 8/9 iwrtch. Eicellent with two drive copy

programs.

' C-M RtMt Switch. Sin wear and tear on your

power twitch. Regain control alter a lockup

' 1541 Drire Keisl Switch. Initialiu your drive wilhout resetting your computer and
losini data.

' 5 ratt coniwctot eliminates messy wiring tor printer interface.

' LED indicator lor wrije protect status.

• You would pay SM to 175 lw all these features. New ontj J29.95!t + J! 50 sSti.
Solderleu ■ t add 15.00.

DRIVE MASTERS
116 Francis St. Michigan City, IN 4G3G0 (219) 369-9219

Drives aligned and pinned $49.00 plus shipping. We do custom drive
mod ideal ions

VISA (. MASTERCARD Welcomed

The Ultimate Speech Synthesizer!

... introducing lVO VOIC6
We took our COMvoice speech synthesizer and added all the

features you've been asking for, plus more! Now including . .

* Built in SPEAK and MODE BASIC commands

* Unlimited vocabulary

* Automatic text to speech translation

* Software controllable volume and pitch

* 5 operating modes including screen echoing

* Built in amplifier and speaker

ProVoice's screen echo modes automatically allow many standard programs to talk. The built in BASIC
commands make creating your own talking programs as easy as using a PRINT statement. ProVoice

can also be an invaluable aid to the visually impaired. Complete with user's manual, just $99.95.

Call 215-861-0850 to order direct or contact your local dealer.

Genesis Computer Corp. P.O. Box 152 Hellertown, PA 18055

signals to the TV or monitor. It 's the video chip, 
not the display device, that determines your 
computer's display format. For instance, the VIC-
20's video processor is called the VIC (Video 
Interface Chip). It was designed to display 22 
vertical columns of characters in 23 horizontal 
lines, and-without special programming 
tricks- it always displays 22 columns by 23 
lines, even if you plug a VIC-20 into an ao­
column monitor. Likewise, the Commodore 64's 
VIC-II video processor is set up to display 40 col­
umns by 25 lines. The aD-column adapters you 
may have seen advertised are basically add-on 
video chips. 

Still more support chips are required to con­
trol input/output with peripherals, such as disk 
drives, printers, game controllers, modems, and 
the keyboard. Many computers also have special 
chips for graphics and sound, such as the 64 's 
Sound Interface Device (SID). a synthesizer chip. 
Other support chips may include realtime clocks 
and special math chips to speed up processing. 

Often, to reduce costs and overheating prob­
lems, manufacturers combine several functions 
on a single chip. The Commodore 64 uses the 
same chip to read the joysticks and the keyboard, 
and the VIC- II chip is responsible for sprite 
graphics as 'well as the screen display. • 

an i raw 81( RAM and 
sophisticated drive monitor allows you i and duplicate 
the lalest protl!t tion schemes. Assemble and run proirams in drive 
memory. 
• Programmlble lormatt lng oullo Irack 41. Conl/ol sync marks, 
off bytes, eap bytes, lengths, biurre I/aeks and more! 
• Plug·ln mod~le comes complete with 8K RAM (40K available), 
alternale operatmg system. new ROM and CPU chip. 
• No solderi"1 req uired in 95% of drives. 
• User hlendl, software and documentat ion pfOvided to do 
prOlrlmmJble {ormattin&, translate GCR code, test RAM, time sync 

, 

1541 HOT BUTTONS 
The functions the factory forgot! 

• l • ., witt ",Ibd _1nI IwIIdI. Ooulile )IOIt 
~ilk tlPKiIy witllovl nolchin" Wlitt protect yovt disk 
will\aljl IIt1l, fI( 0I0i"",,1 mode. 
• omc. Il1lw1ttll. £ittlleol wil~ two d'M copy 
IN"CIItlml. 
• c· .. la.at s.1tU. s... ... t IIId III' 011 )'OU, 
powtI IWitdr. ~ ... !. _ItltI Itll1 • ioUuP. ~" ''' '- -• • . , 
• ISoI I DtIN I_I S. !ttII. loili.li" JOin dtM wilhout ,,,,WnK)'OUt compvltf IIId 
Io$in& dltl. 
• S -..It *-*-' tlieiullS IIII:SIY wiriD.& IfI( ,,"Iltf ilttfllCL 
• l[D itl(litltfl( lor protecl rutn 

~.~' :':'~ II tIIaI lutUIIL N .. .. ., UU~ + SI .sG sll 

We took our COMvoice speech synthesizer and added all the 
features you've been asking for , plus more! Now including 

• Built in SPEAK and MODE BASIC commands 
• Unlimited vocabulary 
• Automatic text to speech translation 
• Software controllable volume and pitch 
• 5 operating modes Including screen echoing 
• Built In amplifier and speaker 

ProVolce's screen echo modes automatically allow many standard programs to talk. The built in BASIC 
commands make creating your own talking programs as easy as using a PRINT statement. ProVoice 
can also be an invaluable aid to the visually impaired . Complete wilh user's manual , just $99.95. 

Cali 215·B61 ·0850 to order direct or contact your local dealer. 

Genesis Computer Corp. • P.O. Box 152 • Hellertown, PA 18055 



a Breakthrough in Value !

ULTRABYTE
DISK DUPLICATORS

with FREE BACKUP COPIES

ULTRABYTE NOW OFFERS TWO OF THE BEST COPY
PROGRAMS ON THE MARKET. AND BOTH COME WITH

FREE BACKUP COPIES.

ULTRACOPY II

Jim Lagerkvlst's sequel to the original ULTRACOPY 64
owned by thousands at satisfied customers.

Copies protected disks In 8 minutes on a single 1541

Does not "hammer" the disk drive. Will not affect alignment

Formats, copies and produces errors automatically In one step

Features Normal Scan for reliable copies of mast disks

Includes Deep Scan with 38 track and half track capability

Copies 99% of programs on the market

Free backup copy-two disks for the price of one

Technical support available by telephone

Simple to use. Tone signals disk swaps

ULTRABYTE DISK NIBBLER

Uses proprietary revision at disk operating system (DOS) to make
a bit by bit copy. This process, called nibbling, copies the format,
data and errors, all at the same time. Errors are not recognized
and do not hammer the drive. Built In fast load environment allows
copies in 8 minutes with a single 1541 disk drive.

■ Easy lo use. No separate analysis or error production

■ Choose 35,36, 37 or 38 tracks to copy incl. half tracks

• Makes up to 5 copies of each original— (UNIQUE FEATURE)

• Backs up 99% ot all software

• Free backup copy-two disks for the price of one

FREE BACKUP DISK

ULTRACOPY II and ;hi NIBBLEfl are independent products by dlllerenl authors. Both

are excellent and either should meet your needs. You may order two disks ol one

product lor S 39.95 plus S 4.00 shipping and obtain ^ single disk ol the other for
S 20.00 plus s 3.0(1 shipping. Sorry, free backup musl be same as disk purchased.

FOR 2 COPIES OF EITHER

ULTRACOPY II OR THE DISK NIBBLER

plus 14.00 shipping and handling. Mastercard. Visa. Check or M.0 . Foreign orders
or COD add S 2.00 Calif, add 6.5;, IS 2.M | sales Ui. Additional backup copies are

S 20.00 plus i 3.00 shipping

ATTENTION: Owners m ULTRACOPY or the NIBBLER whose names are In our Ille
may order a single copy ol either product (or S 20.00 plus 13.00 shipping.

Write or Call 24 Hour Order Line

ULTRABYTE (818) 796-0576

P.O. Box 789 La Canada, CA 91011

DEALERS & DISTRIBUTORS WANTED

Copies

of articles
from this

publication

are now

available

from the
UMI Article

Clearinghouse.
For more information

about the Clearinghouse,
please fill out and mail back
the coupon below.

aiiShouse

Yes! I would like to know more about UMI

Article Clearinghouse. I am interested in

electronic ordering through the following

system(s):

□ DEALOC/Dialorder D ITT Dialcom

DOnTyme DOCLCILL

Suhsystem

] Other (please specify!.

DI am interested in sending my order by

mail.

C Please send me your current catalog and

user instructions for the systemfsl I

checked above.

Name-

Title-

Institution/Company.

DepartmenL

Address

City

Phone!

-State

Mail to: University Microfilms International
300 North Zssb Road. Box 9] Ann Arbor, MI 4SI06
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ULTRABYTE NOW OFFERS TWO OF THE BEST COPY 
PROGRAMS ON THE MARKET. AND BOTH COME WITH 

FREE BACKUP COPIES. 

UL TRACOPY II 
Jim L'gerkvl,!', sequel to the orlgln.1 ULTRACOPY 64 

owned by thousands of satlslled customers. 
• Copies protected disks In 8 minutes on a single 1541 
• Does not "hammer" the disk drive. Will not affect alignment 
• Formals, copies and produces errors automatically In one step 
• Features Normal Scan lor reliable copies 01 most disks 
• Includes Deep Scan with 38 track and hall track capability 
• Copies 99% 01 programs on the market 
• Free backup copy · two disks for the price of one 
• Technical support available by telephone 
• Simple to use. Tone signals disk swaps 

UL TRABYTE DISK NIBBLER 
Uses proprietary revision of disk operating system I ODS) to make 
a bit by bit copy. This process. called nibbling. coples the format. 
data and errors. all at the same time. Errors are not remgnlzed 
and do not hammer the drive. Built In fast load environment allows 
copies In B minutes with • 'Ingl. 1541 dl,k drlv •. 
• Easy to use. No separate analysis or error production 
• Choose 35. 36. 37 or 38 tracks to copy Incl. half tracks 
• M.kes up to 5 copies 01 each or;gln.l- (UNIQUE FEATURE I 
• Backs up 99% of all software 
• Free backup copy - two disks for the price of one 

FREE BACKUP DISK 
ULTRACOPY II ud the HIBBLER . re Independent products by dllierantiuthors. Both 
are ueellen\ and sllher should meet your needs. You mlY order two disks 01 one 
product lor S 39.95 plus $ 4.00 shlpplnglnd obtlln It l ingle dllk 01 the 1I1hBr for 
$20.00 plus $3.00 shIpping. Sorry. free blckup mUll be lime II disk purehuad. 

S39 95 FOR 2 COPIES OF EITHER 
• UL TRACOPY II OR THE DISK NIBBLER 

plus $4.00 Ihlpplnglnd hlndllng. Mnternrd. Vln . Check or M.D. ForeIgn orders 
or COD Jdd $ 2.(10. CJIIf. Jdd 6.5"/, f $ 2.60 I u ltl tu. Additional blckup coplu Jre 
S 20.00 plus S 3.00 Ihlpplng 
ATTENTION : Ownua 01 Ul TRACOPY Dr the NIBBLER whou nlmes Ire In our lIle 
may order a l ingle copy of eUhar product for S 20.00 plus $ 3.00 shipping. 

Write or Call 24 Hour Order Line 

UL TRABYTE (818) 796 - 0576 
P.O. Box 789 La Canada, CA 91011 

DEALERS & DISTRIBUTORS WANTED 
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Yes! I would like to know more about Ufol ] 
Ar ticle Clearinghouse. ] am interested in 
electronic ordering through the following 
system(s): 
o DIALOC/Dialordu 0 ITT Dia1com 
D OnlYmc D OCLC ILL 

Subsystem 
o Other (please speci fy)'C"" __ ,-,_ 
O J am interested in sending my order by 

mail. 
o Please send me yt'lu r current catalog and 

user instructions for the system(s) I 
checked abl1.-e. 

Nam~~ _________ _ 
TI III<' _________ _ 

institutionICompany _____ _ 

DepartmenLI _______ _ 
Addrts~' ________ _ 

City Stale-Zip __ _ 
Phone~ __ I ____ __ _ 

Mail to: UnMoity ~t icToIilm5lntmwional 
300 North ZHb R(lId. Bo~ g] Ann Arbor. MI 48106 



Sleuth

(Article on page 39.)

BEFORE TYPING . . .

Before typing in programs, please refer to

"How To Type In COMPUTERS GAZETTE

Programs," which appears before the Program

Listings.

Program 1: sieuth—-vie version

15 Z=ll :Z1=36879:Z2=104:Z3=25:Z4=36878:Z5

=36877:Z6=3:S2=36875:S3=3 :rem 18

20 G1=3:G2=3 :rem 109

25 PRINT"fCLR}":DIHA(5,4):GOTO80 :rem 225

30 GOSUB415 :rem 125

35 CL=0!FORJ=0TO3:FORI=0TO4:h{I,J)=0:NEXT

:NEXT:POKEZ1,Z3 :rem 87

40 PRINT"(CLR)(BLU){DOWNlONE EVENING, WHI

LE ON HOLIDAY AT LORD' :rem 214

45 PRINT"CRUMBLY'S MANSION YOU HEAR A SHO

T AND srem 52

50 PRINT"FTND LORD CRUMBLY DEAD" :rem 180

55 PRINT"jDOWNjTHE OTHER PEOPLE HERE ARE

[DOWM}" :rem 129

60 FOR1=0TO4:PRINTTAB(5)AS(I):NEXTI

:rem 191

65 PRINT:PRINT"HOW QUICKLY CAN YOU

{3 SPACES}SOLVE THE MURDER?" :rem 90

70 PRINT"WHO HAD MOTIVE,WEAPON AND OPPORT

UNITY?":POKE19B,0 trem 179
75 PRINT"fDOWN}HIT ANY KEY";:WAIT198,1:PO

KE198,0:PRINT"(CLR}":GOTO95 :rem 147

80 PRINT'p(CLR}":AS(0) ="(RED}(RVS}MAID WHI

GGINS[OFP){BLU]":AS(1)="{BLK)[RVS}SIR

[SPACE}CHAUNCY[OFF){BLU)m :rem 181

85 AS(2)="fPUR}fRVS}MADAM LARUEfOFF)(BLU}
":A$(3)="[GRN}[RVS}BUTLER SNIPE(OFF)
[BLUJ" :rem 224

90 A$(4)="{BLU}{RVS}PROFESSOR BARD(OFF)
(BLU}":A5(5)="{CYN}[RVS}LORD CRUMBLY

{OFF}fBLU]":GOTO30 :rem 191
95 I=INT(RND{1}*S):LR(I)=1:I=INT(RND(1)*5

) rem 150

100 FORJ=0TO3:A(I,J)=1:NEXT

105 FORJ=0TO2:C=0

110 FORI=0TO4

115 IFA(I,3)=1THEN145

120 IFC=2THEN145

125 IFJ=0THEN135

130 K=J-1:IFA(I,K)=1THEN145

135 IFRND(1)>.5THENA{I,J)=1

140 IFA(I,J)=1THENC=C+1

145 NEXTI

150 NEXTJ

155 CL=CL+1:W=INT(RND(1)*5) :

3) :UV=INT(RND(1)*3) + 1

160 VV=INT(RND(1)*3)+1:X=INT(RND(1)*5)IIP

X=WTHEN160 :rem 38

165 POKE204,1:PRINT"!CLR}[RVS}ONE OF THE

{SPACEjSUSPECTS IS A COMPULSIVE LIAR

{OFF}"
170 PRINT:PRINT"DURING

T

175 PRINTA$(W)" SAYS:":

180 ONY+1GOTO185,225,26!> : rem 80

185 IFA<X,Y)=0THEN215 :rem 208

: rem

: rem

119

243

: rem 6

: rem

:rem

: rem

: rem

:rem

: rem

: rem

: rem

Y=INT[RND<

: rem

151

157

166

22

29

49

34

31

D*
109

:rem 2 22

QUESTIONING:" : PRIN

:rem 80

PRINT srem 188

190 IFLR(W)=1THEN220 :rem 160

195 ONUVGOTO200,205,210 srem 52

200 PRINTA$(5):PRINT"WAS BLACKMAILING":PR

INTA$(X):GOTO305 :rem 62

205 PRINTAS(X);PRINT" HATED":PRINTA$(5):G

OTO305 :rem 96

210 PRINTAS(5):PRINT"SECRETLY KILLED":PRI

NTA$(X);"'S LOVER":GOTO305 :rem 151

215 IFLR(W)=1THEN195 srem 169

220 PRINTAS(X):PRINT"HAD NO MOTIVE ":GOTO

305 :rem 131

225 IFA(X,Y)=0THEN255 sren 207

230 IFLR(W)=1THEN260 :rem 159

235 ONUVGOTO240,245,250 srem 59

240 PRINTAS(X):PRINT"CARRIES A GUN":GOTO3

05 :rem 123

245 PRINT"A GUN WAS KEPT IN":PRINTA$(X);"

■S ROOM":GOTO305 :rem 99

250 PRINTAS(X)sPRINT"JUST BOUGHT A GUN":G

OTO305 :rem 130

255 IFLR(W)=1THEN235 :rem 168

260 PRINTAS(X)sPRINT"HAD NO ACCESS TO A G

UN"iGOTO305 :rem 51

265 IFA{X,Y)=0THEN295 :rem 215

270 IFLR(W)=1THEN300 :rem 158

275 ONWGOTO280,285,290 :rem 76

280 PRINTAS(X):PRINT"WENT TO BED VERY EAR

LY":GOTO305 :rem 186

285 PRINTA${X):PRINT"HAD NOT BEEN SEEN

(5 SPACES}SINCE DINNER"sGOTO305

:rem 133

290 PRINTA$(X):PRINT" WAS BY"sPRINTA${5);

"'S ROOM JUST BEFORE THE SHOT":GOTO30

5 srem 210

295 IFLR(W)=1THEN275 :rem 176

Software Discounters
S.D, ol A.Of AlTieriCa (a Peripherals, too!) V S

Orders Outside PA—1-800-225-7638

PA Orders — 1-800-223-7784
Customer Service 412-361-5291

-Frss Shipping on orders over 1100 in continantal USA

•No surcharge lor VISA/hUsteicard

■You( card is noi chirged unill we ship

The only telecommunications package

you will ever need.

IHFO
Fien SuOsciplion

lo ovc to Popular Data Oases

• Aulo DiaK

Answer Modem

3995
towe si pricoever For Commodore 64'

"Ordering and Tarroa: Orders willi cashier Ghefib or moiU'v order shipijotl im^

merJiately PersonalJcamDany checks allow 3 mr^eks elearancj NoCOD's

Shipping' Coniinenlal U-S-A,—Orders unfler SlQQ add S3. F^ee shipping on orders

over S100- PA resident add 6% sales la!" AK, HI, FPO-APO—flOQ S5ori bH nrdet^

Sorry—no in(err>alionai orders Defoclivp mercMnndise will bo repiacrd wilti ^arno
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Sleuth 
(Article 0 11 page 39.) 

BEFORE TYPING .. . 
Before typing in programs, please refer to 
"How To Type In COMPUTEt's GAZETTE 
Programs," which appears before the Program 
Listings. 

Program 1: Sleuth-VIC Version 
15 Z- 11: Z! g36879:Z2=lB4 : Z3-25 : Z4 =J687 B:ZS 

a 36B77 : Z6=3:S2s J6875:S3=3 :rem 18 
20 GI-3:G2=3 : rem 109 
25 PRINT"{CLR) ": DlMA(S . 4):GOTOB0 : rem 225 
30 GOSUB415 : rem 125 
35 CL-0 : FORJ=0T03 : FORI s 0T04 : A(I , J)=0 : NEXT 

:NEXT: POK EZl,Zl : rem 87 
40 PRINT" {CLR} {BLU I (OOWN}ONE EVENING , WHI 

LE ON HOLIDAY AT LORD" : r em 214 
45 PRINT"CRUMBLY'S MANSION YOU HEAR A SHO 

T AND : rem 52 
sa PRINT " FIND LORD CRU MBLY DEAD " : rem 180 
5S PRINT"{ DOWN)THE OTHER PEOPLE HERE ARE 

( OOWN j " :rem 129 
60 FORI=0T04 : PRINTTAB ( S)AS( I) : NEXTI 

:rem 191 
65 PRINT:PRINT"HOW QUICKLY CAN YOU 

[3 SPACES) SOLVE THE MURDER? " : r em 9£1 
7£1 PRINT "WHO HAD MOTI VE,WEAPON AND OPPORT 

UNITY?" : POKE198 . 0' : rem 1 7 9 
75 PRINT"{DOWN}HIT ANY KEY " ;:WAIT1 98 . 1 : I?O 

KE198.0':PRINT"[CLR}":GOT095 :rem 147 
8£1 PRINT"[CLR]" : A$(e)="{RED] {RVS}MAID WHI 

GGINS{OFF ] {BLU} " : A.$ (1 ) .. " I BLK ) {RVS}SIR 
I SPACE }CHAUNCY {OFF} (DLU) " : rem 181 

85 A$ (2 ) :: " {PUR] (RVS JMADAM LARUE ( OFF) {BLU] 
H : 1\$ (3 ) _ " {GRN] [RVS J BUTLER SNIPE{ OFF} 
{BLU }" : rem 224 

9£1 A$(4)="{BLU}{RVS}PROFESSOR BARD{OFF} 
I BLU I " : 11.$ ( 5 )=" {CYN) I RVS I LORD CRUMB LY 
( OFF }{BW )" : GOT030 : rem 191 

95 I -INT ( RND( 1 ) *5) : LR( I) - I :I :. IN'I'( RND( 1) * 5 
) : rem 15£1 

lee FORJ- eT03 :A(I.J) = 1:NEXT :re", 119 
1£15 FORJ- eT02:c=0 : rem 243 
lIe FORI-eT04 :rem 6 
115 IFA(I . 3) ::ITHEN14 S :rem 151 
12 £1 IFC-2THENI45 : re m 157 
125 IFJ .. e THEN1J5 : rem 166 
13£1 K .. J-l: IFA(I.K) - ITHENI4 5 : r e m 22 
135 IFRNO( I». STHENA( I , J) s l :re m 29 
14£1 IFA(I , J)"' lTHENC"C+l : rem 49 
1 45 NEXTI : rem 34 
15£1 NEXTJ :rem 31 
1 55 CL-CL+1 : W"' INT(RNO(I)* 5) :Y=INT(RND(1 ) * 

3 )I UV~INT (RND(I)* 3)+1 :rem lA9 
16£1 VV_ INT(RND(I)* 3 )+1 : X_ I NT( HND(1 )* 5) :I F 

X-WTHEN16e : rem 38 
165 POKE2e4,I:PRINT"{CLRJIRVS} ONE OF THE 

I SPACE ] SUS PECTS IS A COMPULSIVE LIAR 
(OFF)" :rem 222 

170' PRINT : PRINT " DURING QUESTI ONING : " : PRIN 
T : rem Be 

17 S PRINTA$ (H)" SAYS:":PRINT :rem l8B 
IBe ONY+ IGOT0 185 , 225 , 265 : rem Be 
lB5 IFA ( X, y) ", eTHE N215 : rem 2£18 

19£1 IFLR(W) mlTHEN220' : re m 16£1 
195 ONUVGOT0 2ee . 2e 5 .210 : r em 52 
2£1£1 PRINTA$ (5 ) : PRINT " WAS BLACKMAILING": PR 

INTA.$(X):GOT030 5 :re1'l62 
2£15 PRINTA$ (X) : PRINT" HATED": PRINTA$ ( 5) : G 

OT03e5 : rem 96 
2 H1 PRINTA$ (5) :PRIN'I' ''S ECRETLY KI LLED": PRI 

NTA$(X):" ' S LOVER ": GOT0 305 : rem 151 
215 IFLR(W) s ITHENI9 5 :rem 16 9 
22£1 PRINTA$(X ): PRINT"HAD NO MOTIVE ": GOTO 

3£15 : rem 131 
22 5 I FA(X , Y)=eTHEN255 : rem 2£17 
2 3£1 IFLR(W) ~ITHEN26e :rem 159 
235 ONUVGOT024e , 24 5 , 25e :rem 59 
24£1 PRINTAS (x l : PRINT " CARRI ES A GUN " : GOT0 3 

£15 : rem 1 2 3 
245 PRINT"A GUN WAS KEPT IN ": PRINTA$(xl:" 

' 5 ROOM" : GOT0305 : rem 99 
250 PRINTA$(X) : I?RINT"JUST BOUGHT A GUN ": G 

OT03 0 5 : rem 130 
255 IFLR(Wl= I THEN235 : rem 168 
260 PRINTA$(X) :PRIN'P"HA D NO ACCESS TO A G 

UN ":GOT03 e 5 : rcm 51 
265 IFA(X ,Y) = 0TH EN295 :rem 2 1 5 
270 IFLR(\'l)""ITHEN3e0 : rem 158 
275 ONVVGOT02Be.285 , 290 : rem 76 
2B0 PRINTA$ (X) : PRINT"WENT TO BED VERY EAR 

LY " :GOT0305 : rem 186 
2B5 PRINTAS(X ) : PRINT "IIAD NOT BEEN SEEN 

(5 S PACES )SI NCE DINNER" : GOT0305 
:rem 133 

29£1 PRINTlI$(X) : PRINT" WAS BY":PRINTA$(5): 
'" S ROOM JUST BEf'ORE THE S IIOT" : GO'r03e 
5 : rem 21G 

295 IFLR(H) = lTHEN27 5 : rem 176 

Software Discounters G3J 
of America (& Periphllrels, loo! ) S.D. 01 A 

Orders Outside PA-1·800.225·7638 
PA Orders - 1·800·223·7784 
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oYou. e"d 11 nOl eh .. ged unlll Wit ship 

, . : ; . •• • • • •• 
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~ 
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300 PRINTAS(X)sPRINT"WAS WITH SOMEONE WHE

N THE SHOT WAS FIRED":GOTO305 :rem 39

305 PRINT"{3 DOWN}{BLU}{RVSjYOUR OPTIONS

(SPACE}ARE:":PRINT:PRINT"(l)GRILL SUS

PECTS" :rem 162

310 PRINT"(2)MAKE ACCUSATION" :rem 240

315 GETA$:IFA$="1"THEN155 srem 136

325 IFA$<>"2"THEN315 :rem 70

330 PRINT"(CLR}fDOWN)WHO DID IT?"sPRINT

:rem 109

335 FORI=0TO4:PRINTI"{LEFT}) ";A$(I)sPRIN

T:NEXTsPOKE198,0 srem 10

337 GETK$:IFASC(K$+CHR$(0))<48ORASC(K$+CH

R$(0))>52THEN337 :rem 247

340 K=VAL(K$)sIFA(K,3)=lTHEN380 :rem 255

345 PRINT"[CLR] (DOWN}AFTEK"CL"CLUES YOU":

PRINT"HAVE ACCUSED THE VJRONG PERSON"

:rem 59

350 PRINT"{DOWN}BEFORE YOU CAN CORRECT YO

UR MISTAKE, YOU ARE FRAMED FOP THE MU

RDER" :rem 178

35 5 POKES2+3,15tFORI=0TO60:POKES2+2,128 :N

EXTsPOKES2+2,0 ' rem G3
360 PRINT:FORI=0TO4sIFA{I,3)<>lTHEN370

srem 75

365 PRINTA$(I):A(I,3)=0 :rem 11
370 NEXT srem 217
375 PRINT"WAS THE MURDERER1":GOTO390

:rem 210

380 PRINT"(CLR}{DOWN)"AS(K)" DID IT1":PRI
NT"|DOWN}Y0U CAUGHT THE KILLER AFTER"

;CL;"CLUES." :rem 194

385 A{K,3)=0:POKES2+3,15:N=195:FORJ=lTO4s

N=N+10 srem 218

390 FORI=0TO4:IFLR{I)O1THEN400 : rem 127

395 PRINT:PRINTA$(I):PRINT"WAS THE LIAR."

:LR(I)=0 trem 0

400 NEXT srem 211

405 INPUT"(DOWN}ANOTHER CASE {Y/N)";Q$sIF

q$="Y"THEN35 srem 49

410 END srem 108

415 PRINT"{CLR}[BLKJ(7 DOWN}"SPC(Z-6)"S L

E U T H":POKEZl,Z2sPOKEZ4,15sPOKEZ6,

0 :rem 156

420 PRINT"(2 DOWN}"SPC(Z-10);sFORQ=lTO4sR

EADN,P s POKES2,N s POKES3,P:POKEG1,32:PO

KEG1.33 trem 114

425 FORI=1TO800:NEXT:NEXT:A$="(WHT)
{2 DOWN } Ug S3 gAJjint DOWN} (5 LEFT) J^X^

fZ^FK" ~~ :rem 84

430

435

440

445

450

455

460

465

470

475

480

READN,P:POKES2,N:POKES 3,P:POKEG1,3 2:P

OKEGl,33:FORI=lTO1300sNEXT:FORQ=lTO4

:rem 164

READN,P:POKES2,N:POKES3,P:POKEG1,32:P

OKEG1,33:FORI=1TO300:NEXT:NEXT:N=18 5

rem 157

FORJ=1TO4:READN,P:POKES2,N:POKES3,P:P

OKEG1,32:POKEG1,33 : rem 230

PRINTAS;:IFJ=2THENPRINT"(6 UP}";

rem 237

FORK=1TO800:NEXT:NEXT

POKES2,0:POKEZ5,220:POKEG2,128:POKEG2

,129:L=16

IFL=OTHEN470

L=L-1:POKEZ4,L:FORI=1TO30:NEXT:GOTO46

0

POKEZ5,0:RETURN

rem 165

rem 207

DATA195,0,205,0,215,0,225,0,217,0,215

,0,209,0,205,0,201,0 :rem 180

DATA 195,0,205,0,215,0,225,0 :rem 17

rem 102

rem 2 27

rem 172

Program 2: sieuth—64 version
These lines should be added to Program 1; see

instructions in article.

1 POKE56,40:CLR;FORA=679TO729sREADB:POICEA

,B:NEXT srem 41

2 DATA 173,136,2,9,128,168 :rem 2

3 DATA 169,0,170,148,217,24 :rem 46

4 DATA 105,40,144,1,200,232 :rem 23

5 DATA 224,26,208,243,169,255 :rem 154

6 DATA 149,217,169,0,133,251 trem 99

7 DATA 169,216,133,252,162,3 srem 91

8 DATA 160,0,169,6,145,251 :rem 253

9 DATA 200,208,251,230,252,202,16,242,96

:rem 167

10 GOSUB540 :rem 122

15 Z=20 :Z 1=532fU:32=6 ;Z3=1 :7.4=54296 :Z5=54

280 :S2 =54273.-Z6 = 53 280 :G1= 54276: rem 23 5

20 G2=54283:S3=5427 2:FORA=5 427 2TO54296:PO

KEA,0:NEXT:POKE54277,25:POKE54284,29

:rem 210

36 GOSUB 540:FORA=0TO4iC(A)=0:NEXT:rem 29

320 IFA$>CHR$(L32)ANDAS<CHRS(137)THEN4R5

:rem 224

475 DATA4,48,4,251,6,71,8,97,6,167,6,71,5

,152,4,251,4,180,4,48 srem 40

480 DATA 4,251,6,71,8,97 :rem 164

4S5 S=ASC(AS)-121:GOSUB530 :rem 209

490 POKE214,C{S-12) : PRINTCHRS ( 13 ) " [UP}11;

:rem 147

495 POKE204,0sWAIT198,255:GETAS :rem 27
500 IFA$="-*"THEN520 : rem 47

505 IFAS>CHR${132)ANDA$<CHR$(137)TUEN535

:rem 225

510 POKE205,3:WAIT207,1:PRINTAS;:IFPEEK(2

14)=24THENPRINT"{UP}"; srem 204

515 GOTO495 :rem 118

520 C(S-12)=PEEK(214):W/UT205,3:WAIT207,1

sPOKE204,l:S=l:POKE648,4:PRINT"{CLR}"

irem 130

525 GOSUB530:GOTO165 :rem 195

530 POKE53272,PEEK(53272JAND15ORS*16sPOKE

648,S*4:SYS679:RETURN :rem 14

535 WAIT205,3:WAIT2O7,1:POKE204,1:C(S-12)

=PEEK(214):GOTO485 srem 152

540 FORS=12TO15:GOSUB530:PRINT"(CLR)":NEX
T:S=1;GOSUB530:PRINT"[CLRj":RETURN

:rem 234

Space Gallery

(Article on page 46.)

Requires MIX. Sec instructions

2049

2055

2061

2067

2073

2079

2085

2091

2097

2103

2109

2115

2121

2127

:011,008

:048,054

: 000,160

:222,003

:024,169

:136,016

r024,212

:212,169

:169,022

: 246,009

:169,000

;013,032

;014,169

:169,100

,010,
,050,

,005,

,136,

,000,

,250,

,169,

,005,

,141,

,169,

,133,

,231,

,128,

,141,

000,158

008,000

169,048

016,250

153,000

169,047

026,141

141,008

012,212

001,133

066,032

014,032

141,018

015,212

in article.

,050,238

,000,167

,153,036

,160,038

,212,071

,141,022

,019,116

,212,022

,032,125

,019,120

,126,075

,090,223

,2-12,243

,169,117

98 COMPUTEVs Gazetto July 19aS

31313 PRINTA$(X) :PRINT"WAS WITH SOMEONE WHE 
N THE SHOT WAS FIRED":GOT0305 :rem 39 

305 PRINT" {3 DOWN} (BLU ) {RVS} YOUR OPTIONS 
{SPACE }ARE : " : PRINT: PRINT" ( 1 ) GRILL SUS 
PECTS" :rem 162 

310 PRINT"( 2)MAKE ACCUSATION" :rem 2413 
315 GETA$ : IFA$ - "1"TIiENI55 :rem 136 
325 IFA$<>"2'''THEN315 :rem 70 
3313 PRINT" {CLR} (DOWN)liHO DID IT? " :PRINT 

: rem 1139 
335 FORI=13T04 : PRINTI"{LEFT}) ";A$(I):PRIN 

T:NEXT:POKE198,e :rem Ie 
337 GETK$:IFASC(K$+CHR$(0»<480RASC(K$+CH 

R$(e»>52TIiEN337 : rem 247 
3413 K:VAL(K$):IFA(K,3)=lTHEN38e :rem 25 5 
345 PRINT"(CLR) {DOIIN)AFTER"CL"CLU£S YOU" : 

PRINT"HAVE ACCUSED THE HRONG PERSON" 
: rem 59 

350 PRINT" {DOWN} BEFORE YOU CAN CORRECT YO 
UR MISTAKE , YOU ARE FRAMED FOF THE MU 
ROER" : rem 178 

355 POKES2+3 , 15 : FORl z eT06e : POKES2+2 , 128 : N 
EXT: POKES2+2, 0 I rem 83 

360 PRINT:FORI=0T04:IFA(I,3)<>lTHEN37e 
: rem 75 

365 PRINTA$(I):A(I,3)=e :rem 11 
370 NEXT : rem 217 
375 PRINT"WAS THE MURDERERI":GOT0390 

: rem 210 
3813 PRINT"{CLRJ(DOWN )"A$(K)" DID IT I" :PRI 

NT"{DOWN}YOU CAUGHT THE KILLER AFTER" 
; CL; "CLUES. " : rem 194 

385 A(K,3)=e:POKES2+3,15:N=195:FORJ-IT04: 
N=N+1e : rem 218 

3913 FORI =eT04:IFLR(I)<>lTHEN40e :rem 127 
395 PRINT:PRINTA$(I):PRINT"WAS THE LIAR ." 

:LR(I)=e :rem 0 
4013 NEXT :re m 211 
4135 INPUT " {DOHN)ANOTHE R CASE (Y/N) " ;Q$:IF 

O$="Y"THEN35 : rem 49 
4113 END : r e m 1138 
415 PRINT"{CLR}{BLK}{7 DOWN} "SPC(Z-6)"S L 

E U T H" : POKEZ1,Z2:POKEZ4,15:POKEZ6 , 
o : rem 156 

420 PRINT " {2 DOWN}"SPC(Z-Hn: :FORO=lT04:R 
EADN,P:POKES2 ,N:POKES3,P : POKEG1,32:PO 
KEGl,33 :rem114 

425 FORI",IT0800:NEXT:NEX'I':A$="(WHT) 
{2 OO~lNI UE5 HA~ DI { DOHNl 15 LEFT1JEX~ 
EZ~~" - - :rem 84 

4313 READN , P : POKES2,N : POKES3 , P:POKEG1 , 32 : P 
OKEG1 ,33 : FORI= ITOI30e:NEXT:FORQ=lT04 

: rem 164 
435 READN,P : POKES2,N:POKES3,P : POKEGl,32:P 

OKEG1 , 33:FORI=IT0300 :NE XT : NEXT:N=185 
: rem 157 

4413 FORJ=lT04:READN,P:POKES2,N:POKES3 , P : P 
OKEG1,32:POKEGl,33 :rem 230 

445 PRINTA$:: IFJ=2TIlENPRINT" {6 UP )": 
:re m 237 

4513 FORK~lT080e:NEXT:NEXT :rem 102 
455 POKES2,e:POKEZ5,22e:POKEG2,12 8 :POKEG2 

,129 :L=16 :rem 227 
460 IFL=OTHEN470 : rem 172 
465 L=L - l : POKEZ4,L:FORI=lT030:NEXT:GOT046 

o : rem 165 
470 POKEZ5 , 13 : RETURN : rem 2137 
47 5 DATA195,0,2e5,0,215,0, 225,0 ,21 7 ,0,21 5 

, 0 , 2139 ,0,20 5 ,13, 201 ,0 : rem 180 
48 13 DATA 195,0,2135,0,215,13,22 5 ,13 :rem 17 

98 COMPUTE/'$ Gaz!ltl!l ./tty 1985 

Program 2: Sleulh-64 Version 
These lines should be added to Program 1; see 
instructiolls i1l article. 
1 POKE 56 , 40 : ceR: FORA=6 79T0729 : READ8 : PO"!';A 

,B:NEXT :rem 41 
2 DATA 17),136 ,2,9,128 ,1 68 :rem 2 
3 DATA 169,13,170,148,217,24 :rem 4 6 
4 DATA 105.4e. 144 . 1 ,20~, 232 :rem 23 
5 DATA 224 , 26,208 , 243,169,255 : rem 154 
6 DATA 149,217,169,0,133,251 : rer.1 99 
7 DATA 169,216,133,252,1 62 ,3 :rem 9 l 
8 DATA 1613,13,169,6,145,251 !rem 253 
9 DATA 200,2~8,251,23e,252,2e2,16.242,96 

: rem 167 
10 GOSUB54e : rem 12 2 
15 Z=2e:Zl=532R1:Z2=6:Z3=1:7.4=5 4296 : Z5 =5 4 

28e : S2=54273:z6~ 5328e:Gl~54276:rem 235 
20 G2=54283 : S3=54272:FORA=54272T054296:PO 

KEA , 0:NEXT:POKE54277 , 25 : POKE54284,29 
: rem 250 

36 GOSUB 54e:FORA=eT04: C (A)=0:NEXT:tem 29 
3213 IFA$ > CIIR$ ( 132) ANDA$ < CHR$ ( \ 37) 'rfIEN4R5 

:rem 224 
475 DATA4 , 48,4 , 251,6,71,8,97,6,167,6 , 71,5 

, 152,4,251,4,180 , 4 , 48 :rem 413 
4813 DATA 4 , 251,6,71,8,97 :rem 164 
485 S=ASC(A$)-121 :GOSU8530 :rem 209 
490 POKE214. C(S-12):PRIN'I'CHR$(13)"{UP}"; 

: rem 147 
495 POKE2e4,0:WAIT198,255 : GETA$ :rem 27 
5130 IFA$ "" " -+"TliEN 520 : rem 47 
5135 IFA$ > CHR$ ( 132) ANDA$ <CHR$ ( 137) TIIEN53 5 

: rem 225 
510 POKE205, 3 : I ... AIT207 , 1 : PRINTA$; : IFPEEK( 2 

14)=24THENPRINT " {upl"; :rem 2134 
515 GOT0495 : rem 118 
520 C (S-12 )""PEEK ( 214) :WAIT205 , 3 :HAIT20 7 , 1 

:POKE204 , l : S"' 1 : POKE648,4:PRINT"{CLR}" 
: rem 130 

525 GOSUB530 : GOTOI65 : rem 195 
5313 POKE53272 , PEEK(53272)AND150RS*16:POKE 

648 , S*4:SYS679 : RETURN : rem 14 
535 WAIT205,3:WAIT207,l : POKE204,l : C(S- 12) 

=PEEK(214 ) :GOT0485 :rem 152 
5413 FORS=12T015 :GOSUB53{'1: PRINT " {CLR 1" : NEX 

T: 5""1 : G05UB530 : PRINT" {CLR I" : RETURN 

Space Gallery 
(Article 011 page 46.) 
Requires MLX. See ill stru ctiolls ill article. 
2049 : 1311,0138,1310,131313 , 158 , 050,238 
21355 : 048,054 , 1350,13138 , 000 , 000,167 
21361 : 131313 , 1613,1305,169 , 1348 , 153,036 
21367 :222,13133, 1 36 , 1316,2513 , 160,1338 
2073 : 024,169,0130,153 , 13130 , 212 , 1371 
2079 :136.1316,2513,169,047,141 ,132 2 
2085 :024,21 2 , 169 , 026,141,019,116 
2091 : 212,169 , 1305 , 141,008 ,21 2 ,1322 
2097 : 169,022 , 141 , 012,212,032,12 5 
2103 : 246 , 0139,169,1301 , 133,1319,120 
2109 : 169 , 1300,133 , 066 , 032 , 126,075 
2115 : 013,1332 , 231 , 014,032,090,223 
2121 :014 , 169,128,141 , e18,~12 , 243 
2127 : 169,100 , 141,015 , 212 , 169,117 

: rem 234 



2133 :244,141,023,212,032,209,178

2139 s009,169,006,141,039,208,151

2145 :032,084,010,032,156,010,165

2151 :032,207,011,032,245,008,126

2157 :032,017,010,032,175,010,129

2163 :032,073,011,032,193,012,212

2169 :032,048,013,173,030,208,113

2175 :032,045,012,032,194,009,195

2181 j032,046,014,173,141,002,029

2187 :208,251,173,030,200,133,118

2193 : 249,041,001,240,215,165,032

2199 :249,201,032,144,209,169,131

2205 : 251,141,248,007,169,002,207

2211 :141,039,208,169,12B,141,221

2217 :018,212,169,129,141,018,088

2223 t212,169,000,141,023,212,164

2229 :162,020,032,075,014,202,174

2235 :142,015,212,208,247,206,193

2241 :028,007,173,028,007,201,125

2247 :048,208,128,032,209,009,065

2253 : 169,000,141,021,208,032,008

2259 j 138, 25 5,162,009,160, FI10,177

2265 :024,032,240,2 55,169,087,000

2271 :160,015,032,030,171,173,036

2277 :000,220,074,176,003,076,010

2283 :054,008,074,176,244,169,192

2 289 :000,133,198,000,160,007,227

2295 :032,030,011,136,136,016,096

2301 : 249,096,165,065,240,007,051

2 307 :198,065,198,065,141,022,180

2313 :212,162,020,189,194,002,020

2319 :240,057,133,252,189,193,055

232 5 : 002,133,251,169,032,160,000

2331 f000,145,251,165,251,056,127

2 3 37 : 233,040,157,193,002,133,023

2343 :251,165,252,233,000,201,117

2349 :003,208,005,169,000,157,07 5

23 55 :193,002,157,194,002,133,220

2361 :2 52,240,014,160,000,189,144

2367 j 182,003,145,251,198,064,138

2373 :165,064,141,001,212,202,086

2379 : 202,016,190,198,015,208,136

2385 :034,169,003,133,015,160,083

2391 :003,185,249,007,201,251,215

2397 : 240,005,073,003,153,249,048

2403 :007,136,016,241,160,030,177

2409 :169,012,153,032,219,153,075

2415 :072,219,136,016,247,076,109

2421 J049,234,198,006,208,070,114

242 7 :162,022,202,202,048,064,055

2433 s139,194,002,208,247,120,065

2439 :169,006,157,194,002,165,060

2445 :003,160,003,074,006,004,135

2451 :136, 208,250,168,136,152,173

2457 : 024,105,168,157,193,002,034

2463 =088,165,004,041,007,16(1,120

2469 :185,036,016,157,182,003,232

2475 s169,040,133,064,169,020,254

2481 :141, 011,212,169, 021,141, 1.04

2487 :011,212,165,061,201,060,125

2493 :240,002,230,061,096,134,184

2499 j005,162,002,160,070,136,218

2 505 :208,253,202,208,248,166,206

2511 s005,096,120,162,022,202,046

2517 :202,016,002,088,096,189,038

2523 :194,002,240,245,133,252,005

2529 =189,193,002,133,251,160,129

253 5 :000,169,032,145,251,152, 212

2541 :157,194,002,157,193,002,174

2547 :240,223,096,169,006,133,086

2 553 :002,169,009,133,248,120,162

2559 :169,255,141,020,003,169,244

2565

2571

2577

2583

2589

2595

2601

2607

2613

2619

2625

2631

2637

2643

2649

2655

2661

2667

2673

2679

2685

2691

2697

2703

2709

2715

2721

2727

2733

2739

2745

2751

2757

2763

2769

2775

2781

2787

2793

2799

2805

2811

2817

2823

2829

2835

2841

2847

2853

2859

2865

2871

2877

2883

2889

2895

2901

2907

2913

2919

2925

2931

2937

2943

2949

2955

2961

2967

2973

2979

2985

2991

:008,141,

!000,133,

:198,016,

=220,074,

:062,010,

=173,000,

=176,008.

;240,002.

:008,166,

= 002,230".
:032,119.

=006,208.

=006,165

=096,160

=153,000

:160,007

=248,007

=031,141

:141,038

=037,208

=153,000

=162,022

:010,157

:202,136

:028,04B

:024,160

=153,000

=169,150

=208,096

:007,010

:176,041

:168,185

:144,027

=007,169

:169,002

=128,141

:169,129

:249,202

:189,162.

=162,003

=208,061

:208,189

=208,160

:169,249

=169,252

=208,212

=247,239.

=005,162.

=082,003,

=249,002.

=255,024.

:003,169.

:208,003,

=202,016.

: 160,007,

=021,185,

=102,003,

=002,208,

=208,076,

=003,056,

=060,003,

=000,153,

=209,160,

:056,249,

=073,255,

:005,176,

=208,056,

=005,073,

=200,201,

=170,254,

=003,189,

:012,208,

021,003

017,133

240,010

074,074

169,003

220,074

166,003

198,003

003,224

003,074

009,169

004,169

003,141

000,185

062,136

185,171

136,016

020,208

208,169

160,063

063,136

160,007

000,063

016,244

028,048

015,185

208,136

133,003

173,031

144,045

133,249

001,208

169,251

060,157

157,039

018,212

141,018

208,205

003,240

208,031

022,011

054,016

005,032

224,005

157,248

096,254

223,191

001,169

185,142

208,016

105,001

001,1S3

153,102

220,164

185,082

060,003

153,060

105,000

119,011

249,102

185,002

002,208

007,185

142,003

024,105

060,136

249,142

255,024

005,176

122,003

122,003

006,169

,088,

,061,

,173,

,074,

,133,

,074,

, 224,

,074,

,240,

,176,

,200,

,001,
,000,

,020,

,208,

,015,

,247,

,169,

,007,

,169,

,016,

,185,

,202,

,096,

,028,

,044,

,016,

,173,

,208,

,224,

,138,

201 ,

157,

162,

208,

,133,

,212,

,162,

,036,

,173,

,141,

,157,

,002,

,144,

,007,

,253,

,127,

,000,

,003,

,015,

,153,

,082,

,003,

,005,

,003,

,024,

003,

153,

185,

003,

208,

136,

,002,

,016,

,001,

,003,

,105,

,040,

,254,

,170,

,001,

169,179

096,195

000,142

076,103

016,166

074,138

027,133

176,228

240,166

009,041

133,215

133,080

208,088

017,049

247,127

153,018

169,156

002,174

141,049

000,244

250,231

148,047

202,003

048,117

024,097

016,087

247,153

027,054

162,027

005,102

010,164

020,206

248,169

003,249

169,185

065,144

165,031

007,236

222,061

021,069

021,197

039,146

014,166

002,032

202,024

251,013

132,160

153,009

056,252

073,094

102,177

003,210

136,154

096,002

208,206

121,237

1B5.079

002,049

060,244

153,157

233,032

016,118

208,124

005,086

201,024

002,191

016,051

001,102

152,163

122,064

228,116

153,212
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2133 : 244,141,023 , 212 . e32,2e9 , 178 
2139 :009 , 169,0e6,141.e39.20B,151 
2145 : 032 , 084,010,032,156,01e , 165 
2151 : 032 , 207,011 , 032 , 245,008,126 
2157 :032 , 017 , 010 , e32 , 175 , 010,129 
2163 : 032,073 , 011 , 032,193,012 , 212 
2169 :032,048 , 013 ,1 73,03e . 208 . 113 
2175 :032,045,012 , 032 , 194.0n9,195 
2181 : 032,046 , 014 , 173,141,002 . 029 
2187 :20B,251 , 173,e30,208 , 133,118 
2193 :249 , 041 , 001 , 240 , 215 , 165,032 
2199 : 249 , 201 , 032 , 144 , 209,169,131 
2205 : 251 , 141 , 248 , 007 , 169 , 002,207 
2211 : 141 , 039 , 208 , 169 ,1 28 , L41 . 22L 
22 1 7 : 018 , 212 , L69 , 129 , 141 , 0 18,088 
2223 :212 , 169 , 000 , 141 , 023 . 212 . 164 
2229 : 162 , 020 , 032,075 , 014 , 202 , 174 
2235 :L42,015,2L2,208,247,206.193 
2241 :028 , 007,173,028 , 007,201,125 
2247 :048 , 208 , 128,032,209 , 009,065 
2253 : 169 , 000,141 , 021 , 208,032,008 
2259 : 138,255,162,009 , 160,010,177 
2265 : 024 , 032,240 . 255 , L69 , 087 , 000 
2271 :160,015 , 032,030 , 171 , 173,036 
2277 : 000,220,074 , 176 , 003 , 076,010 
2283 :e54 , 008 , 074 , 176,244 , 169,192 
2289 : 000,133 , 198 , 000 , 160 , 007,227 
2295 :032 , 030 , 011 , 136 , 136,016,096 
2301 : 249,096 , 165 , 065 , 240 , 007,051 
2307 : 198 , 065 , 198,065,141,022 , 180 
2313 : 212 ,1 62,020 , 189 , 194 , 002 , 020 
2319 :240,057,133,252 , 189,193 , 055 
2325 : 002 , 133 , 251 , 169 , 032,160,000 
2331 :000 , 145,251 ,1 65 , 251 , 056 , 127 
2337 : 233,040 , 157 , 193,002 , 133 , 023 
2343 : 251,165 , 252,233,000,201,117 
2349 :003,208,005 , 169 , 000 , 157 , 075 
2355 : 193,002,157 , 194 , 002,133,220 
2361 : 252 , 240,014 , 160,000 ,1 89 , 144 
2367 :182,003,145,251 , 198 , 064,138 
2373 : 165,064,141 , 001 , 212 , 202,086 
2379 :202,016,190,198,015,208.136 
2385 : 034.169,003 , 133 , 015,160.083 
2391 :003,185,249,007 , 201,251 , 215 
2397 : 240,005,073,003,153 , 249,~48 

2403 :007 , 136,016,241 , 160,030,177 
2409 : 169,012 , 153 , 032 , 219 , 153,~75 

2415 :072,219,136,016 , 247 , 076,109 
2421 : 049,234,198,006,208,070,114 
2427 :162 , 022,202,202,04B , 064,05~ 

2433 : 189,194,002,208 , 247,120 , 065 
2439 :169 , 006,157,194 , 002,165,060 
2445 : 003,160,003 , 074 , 006,004,135 
2451 :136 , 208 , 250 , 168 , 136,152,173 
2457 : 024 , 105,168 , 157,193 , 002 , 034 
2463 :088 , 165 , 004,041 , 007 , 168,120 
2469 : 185 , 036 , 016,157 , 182,003 , 232 
2475 :169 , 040 , 133,064 , 169,020,254 
2481 :141,011 , 212,169 , 021,141 , 104 
2487 :011,212 , 165 , 061,201,060,125 
2493 : 240,002 , 230,061,096,134 , 184 
2499 :005,162,002,160,070,136,218 
2505 : 208 , 253 , 202,208 , 248,166 , 206 
251 1 : 005,096 , 120 , 162 , 022,202 , 046 
2517 : 202 , 0 16 , 002,088 , 096 , 189 , 038 
2523 :194,002,240,245,133 , 252 , 005 
2529 : 189,193 , 002,133 , 251 , 160,129 
2535 :000,169,032,145,251,152,212 
2541 : 157 , 194 , 002 , 157 , 193 , 002 , 174 
2547 :240 , 223 , 096,169 , 006,133 , 096 
2553 : 002,169,009, 1 33 , 248,120 , 162 
2559 :169,255 ,1 41,020 , 003 , 169,244 

2565 : 008 , 141,021 , 003 , 088,169 , 179 
2571 :000 , 133,017 , 133 , 061,096,195 
2577 :198 , 016 , 240 , 010 , 173,000,142 
2583 : 220 , 074,074,074,074,076,103 
2589 :062 , 010 , 169,003,133 , 016 , 166 
2595 : 173 , 000.220 , 074 , 074.074,138 
2601 : 176 , 008,166,003,224, 027 , 133 
2607 :240,002,198 , 003,074 . 176,228 
2613 :008 , 166,003,224,240,240,166 
2619 : 002,230", 003,074,176,009 , 041 
2625 :032,119,009,169,200,133 , 215 
2631 : 006 ,208 , 004 , 169 , 001 , 133 , 080 
2637 : 006 , 165,003 , 141 , 000,208 , 088 
2643 : 096,160 , 000 , 185 , 020,017 , 049 
2649 :1 53,000 , 062,136 , 208 , 247 , 127 
2655 : 160 , 007 , 185,171 , 015 , 153,018 
2661 : 248,007,136,016 , 247,169 , 156 
2667 :031 , 141 , 028,208 , 169 , 002,174 
2673 :141,038,208,169 , 007,141 , 049 
2679 : 037,208,160,063,169 , 000 , 244 
2685 : 153,000 , 063 , 136 , 016 , 250,231 
2691 :1 62,022 , 160,007 , 185 , 148 , 047 
2697 : 010 , 157 , 000,063 , 202,202 , 003 
2703 : 202 , 136 , 016,244,096 , 048,117 
2709 :028 , 048 , 028 , 048,028,024,097 
2715 :024 , 160 , 015 , 185,044,016,087 
2721 :153 ,000 , 208 , 136 , 016 , 247 , 153 
2727 : 169,150 , 133,003,173 , 027 , 054 
2733 : 208 , 096,173 , 031 , 208,162,027 
2739 : 007 , 0 10,144 , 045 , 224,005 , 102 
2745 : 1 7 6 ,041, 133 , 2 4 9 , 13~,010,164 
2751 :168 , 185 , 001 , 208,201,020,206 
2757 : 144 , 027 , 169 , 251 , 157 , 248,169 
2763 : 007,169 , 060,157 , 162,003 , 249 
2769 : 169 , 00 2, 1 57 , 039,208 , 169,185 
2775 : 1 28 ,141,018 , 21 2 , 133,065,144 
2781 :1 69 , 129 , 141,018,212 , 165 , 031 
2787 :249 , 202 , 208 , 205,162,007 , 236 
2793 :189,162 . 003,240 , 036 , 222 , 061 
2799 : 162 , 003,208 , 031 , 173,021,069 
2805 :208,061,022 , 011,141 , 021,197 
2811 : 208 , 189,054,016,157,039,146 
2817 :208 , 160 , 005 , 032 , 002 , 014,166 
2823 : 1 69 , 249,224,005 , 144 , 002,032 
2829 : 169,252,157 , 248 , 007,202,024 
2835 :208,212,096,254,253 , 251,013 
2841 : 247 , 239 , 223 , 191,127,132 , 160 
2847 : 005 , 162,001 , 169 , 000 , 153,009 
2853 :082 , 003 , 185 , 142 , 003 , 056,252 
2859 : 249,002 , 208 , 016,015,073 , 094 
2865 : 255,024,105,001 , 153,102,177 
2871 : 00 3, 169 , 001 ,1 53,082,003,210 
2877 : 208 , 003,153 , 102 , 003 ,1 36,154 
2883 : 202 , 016 , 220 , 164,005,096,002 
2889 :160 , 007 , 185 , 082 , 003 , 208 , 206 
2895 :021 , 185,060 , A03,024 , 121 , 237 
2901 : 102 , 003,153,060,003 , 185,079 
2907 : 002,208,105 , 000,153,002,049 
2913 : 208 , 076 , 119 , 011,185 , 060 , 244 
2919 :003 , 056 , 249,102,003 , 153 , 157 
2925 :060 , 003 , 185,002 , 208,233,032 
2931 : 000,153 , 002,208,136,016,118 
2937 :209 , 160.007,185,002 , 208 , 124 
2943 : 056 , 249 , 142,003,016,005 , 086 
2949 : 073 , 255 , 024,105 , 001,201,024 
2955 :005 , 176,060 , 136,185,002 , 191 
2961 : 208 , 056 , 249,142,003,016,051 
2967 : 005,073 , 255,024,105,001,102 
2973 :200 , 201,005 , 176,040,152 , 163 
2979 :170 , 254 , 122,003 , 254 , 122,064 
2985 : 003 , 189 , 122,003,170 , 228,116 
2991 : 012 , 208,006 , 169,001 , 153 , 212 
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2997

3003

3009

3015

3021

3027

3033

3039

3045

3051

3057

3063

3069

3075

3081

3087

3093

3099

3105

3111

3117

3123

3129

3135

3141

3147

3153

3159

3165

3171

3177

3183

3189

3195

3201

3207

3213

3219

3225

3231

3237

3243

3249

3255

3261

3267

3273

3279

3285

3291

3297

3303

3309

3315

3321

3327

3333

3339

3345

3351

3357

3363

3369

3375

3381

3387

3393

3399

3405

3411

3417

:122

:153

:255

:032

: 174

:015

:005

:012

:185

:020

:186

S021

il42

:255

:003

:007

:021

:157

:162

:039

sl73

:162

:208

:201

:162

:240

:032

:019

:028

:166

:060

:010

i249

:032

:249

S032

:075

:000.

:041

:169

:208

:207.

:019

S001.

:173

(133,

:189

:208

:250

:027

:036

:189,

sl89

:076.

:197.

:220,

:220,

:173.

:044,

:010,

i236,

:128.

:004,

:009,

:212,

:042,

:240,

:189,

:240,

003,170,

142,003,

255,153,

030,011,

096,173,

133,005,

168,185,

200,185,

011,141,

200,185,

011,141,

160,009,

003,136,

162,001,

232,232,

208,244,

208,162,

249,007,

007,189,

208,202,

021,208,

004,010,

250,230,

005,208,

021,208,

010,160,

255,169,

030,171,

201,005,

007,169,

019,032,

056,229,

010,024,

162,014,

240,255,

032,205,

002,014,
014,202,

132,061,

015,201,

032,153,

239,032,

011,032,

201,004,

133,066,

021,208,

249,006,

002,208,

201,005,

176,002,

212,074,

032,017,

002,208,

003,208,

012,013,

248,176,

197,248,

202,202,

021,208,

014,173,

013,141,

168,024,

056,096,

198,062,

133,062,

208,189,

176,037,

173,113,

035,224,

008,208,

023,176,

189,255

136,202

142,003

136,136

027,212

010,024

062,016

062,016

193,011

062,016

194,011

177,020

016,248

152,157

200,200

169,031

003,169

202,016

054,016

016,247

010,010

176,126

017,165

106,169

032,209

01.2,024

003,160

230,019

208,003

000,133

205,189

061,133

101,005

160,021

169,000

189,164

162,050

208,250

185,104

010,208

104,005

156,010

245,008

144,004

096,162

010,010

249,144

056,237

144,006

144,028

197,002

013,176

153,008

153,009

173,027

009,173

176,002

208,187

160,003

021,208

021,208

096,136

000,032

208,066

162,006

009,208

165,066

018,201

006,208

205,000

006,254

,255,151

,189,244

,200,177

,016,048

,041,160

,101,243

, 133,018

,141,071

,133,135

,141,091

,133,149

,153,019

,160,190

,122,084

,192,044

,141,047

,249,065

,250,140

,157,106

,096,079

,010,221

,202,219

,017,176

,000,240

,009,177

,032,219

,016,156

,165,222

,238,255

,017,197

,169,117

,005,143

,133,144

,024,241

,166,223

,249,199

,032,177

,160,032

,217,084

,005,127

,136,252

,032,080

,165,077

,169,212

,006,141

,010,115

,061,019

,000,131

,201,210

,173,224

,176,145

,031,024

,208,237

,208,245

,212,250

,005,039

,144,224

,096,102

,010,080

,025,128

,152,096

,208,165

,064,013

,169,110

,254,162

,201,115

,240,193

,032,138

,031,053

,208,133

,008,028

3423

3429

3435

3441

3447

3453

3459

3465

3471

3477

3483

3489

3495

3501

3507

3513

3519

3525

3531

3537

3543

3549

3555

3561

3567

3573

3579

3585

3591

3597

3603

3609

3615

3621

3627

3633

3639

3645

3651

3657

3663

3669

3675

3681

3687

3693

3699

3705

3711

3717

3723

3729

3735

3741

3747

3753

3759

3765

3771

3777

3783

3789

3795

3801

3807

3813

3819

3825

3831

3837

3843

: 208,076

:208,076

:208,061

:208,202

:000,000

:127,169

:032,046

:000,153

s217,153

[219,136

sl60,005

:212,003

: 000,141

sl41,028

:210,255

; 208,160

;032,240

:210,255

: 003,160

:255,169

:030,171

t013,162

:162,018

il60,032

:169,179

il71,160

[153,001

=096,134

: 035,056

: 026,189

:157,233

! 201,058

1157,233

:056,176

:166,005

:185,212

,114,013,

,114,013,

,119,013,

,202,208,

,223,000,

,147,032,

,014,169,

,000,216,

,000,218,

,208,241,

,153,233,

,136,016,

,033,208,

,007,169,

,169,006,

,032,162,

,255,169,

,202,016,

,034,024,

,207,160,

,162,004,

,011,032,

,032,233,

,024,032,

,160,015,

,005,185,

,006,136,

,005,192,

,162,006,

,233,004,

,004,157,

,208,238,

,004,157,

,227,136,

,096,160,

,003,217,

222,008,224

173,021,194

141,021,158

196,096,201

191,000,021

210,255,041

015,160,055

153,000,147

153,000,116

169,048,146

004,153,095

247,169,176

169,053,003

028,032,066

141,032,224

024,024,027

194,032,089

244,162,006

032,240,184

015,032,023

032,233,079

233,013,173

013,096,013

240,255,208

032,030,056

222,003,223

016,247,042

000,240,156

202,048,004

105,000,058

212,003,017

169,048,179

212,003,029

208,221,037

255,200,157

222,003,123

;240,

:005,

:003,

:244,

:160,

:208,

:018,

:255,

il62,

:189,

:032,

:032,

:169,

:014,

:014,

:169,

:014,

:014,

.-162,

:023,

1162 ,

;014,

:255,

:255,

:255,

:096,

:250,

:255,

1169,

1171,

:010,

:162,

:240,

:032,

247,

185,

153,

096,

000,

248,

160,

032,

030,

014,

162,

183,

032,

032,

169,

032,

032,

032,

032,

160,

023,

096,

096,

096,

169,

032,

096,

096,

049,

096,

032,

032,

008,

255,

030,

176,

212,

001,

138,

136,

104,

000,

183,

032,

032,

030,

014,

162,

213,

145,

162,

213,

195,

032,

004,

160,

169,

169,

169,

018,

210,

169,

024,

160,

160,

156,

245,

160,

169,

171,

001,

003,

006,

072,

208,

170,

024,

014,

206,

195,

032,

032,

030,

014,

032,

031,

014,

014,

206,

032,

024,

152,

151,

141,

032,

255,

223,

032,

018,

000,

010,

008,

009,

020,

162,

096,

153,

136,

162,

253,

096,

032,

169,

014,

014,

206,

195,

032,

032,

210,

032,

032,

169,

014,

219,

032,

032,

032,

032,

210,

202,

032,

240,

032,

032,

032,

169,

024,

160,

018,

160,207

222,073

016,126

050,067

202,014

162,049

240,053

185,167

032,067

169,210

014,079

014,079

206,246

195,121

255,196

206,009

189,133

032,101

162,003

014,109

219,027

210,086

210,076

210,072

255,114

208,184

210,167

255,095

030,169

219,139

084,048

030,223

032,130

018,091

160,064
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2997 : 1 22 , 003 , 170,189 , 255 , 255 ,1 51 
3003 : 153 , 142 , ee3 , 136 , 20 2 ,189 , 244 
3009 :2 55 , 255 , 153 , 142 , 003,200, 177 
301 5 : 0 32 , 030 ,01 1 , 136 , 1 36 ,016 , 048 
3021 :1 74,096 ,17 3 , 027 ,212, 041,1 60 
3027 : 0 1 5 ,1 33 , 005 , 010, 024 ,101 , 243 
3033 : 00 5 , 168 , 185,062 , 0 16 , 133,018 
30 39 : 012 , 200 , 185,062 , 016 , 141 , 071 
3045 : 185 ,0 11, 141 , 193 , 011 , 133 , 135 
30 51 : 020 , 200 ,1 85 , 062 , 016 , 141, 091 
3057 : 186,011 , 141 , 194 , 01 1 , 1 33 , 149 
3063 :02 1 , 160,009 , 1 77 , 020 , 153 , ~19 

3069 : 14 2 , 003 , 136 , 016 , 248 , 160 , 190 
3075 : 255 ,1 62 , 001 , 152 , 157 , 122 , 084 
308 1 : 00 3 , 232 , 232 , 200 , 200 , 192 , 044 
3087 : 00 7 , 208 , 244 , 169 , 03 1,141 , 04 7 
3093 :021 , 208 , 162 , 003 , 169 , 249 , 065 
3099 : 157,249 , 007 , 202 , 016 , 250 ,140 
31 05 : 16 2 , 007 , 189 ,054 , 016, 15 7, 1 0 6 
3 111 : 0 39 ,208 , 202 , 016 , 247,096 , 079 
31 17 :17 3 , 021 , 208 , 010 , 010, 0 10 , 221 
3123 : 16 2, 004 , 010,176,126 , 202 , 219 
3129 : 208 , 250 , 230 , 0 17 , 165 , 0 1 7 , 176 
3135 : 20 1 , 005 , 208 , 106 , 169 , 000 , 240 
3141 : 141, 021 , 208 , e32 , 209 , 009 , 1 77 
3 14 7 : 162,010 , 160 , 012 ,024,0 32 , 219 
31 53 :240 , 25 5,1 69 ,003 , 160 , 016, 156 
3159 :032 , 0 30, 17 1 , 230 , 019 , 16 5 , 222 
3165 : 019 , 201 , 005 , 208 , 003 , 238 , 255 
31 71 : 028 , 00 7 , 169 , 000 , 133 , 017 , 197 
31 77 : 166 , 019 , 032 , 205 , 189 , 169 , 117 
3183 : 060 , e56 , 229 , 061 , 133 , 005,143 
3189 : 0 10 , 0 10 , 024 , 101 , 005 , 133 , 144 
3195 : 249 , 162,014 , 160 , A21 , 02 4, 24 1 
3201 : 032, 240 , 255 , 169 , 000, 166 , 223 
320 7 : 249,e32 , 205 ,1 89 , 164 , 24 9 ,1 99 
3213 :032 , 0 02 , 0 14 , 162 , 0 50,0 32 , 1 77 
32 1 9 : 075 ,01 4 , 202 , 208 , 250 , 160 , 032 
3225 :000 , 13 2, 061 , 185 , 104,21 7 , 084 
3231 : 041 ,015 , 201 , 010 , 2e8 , 00 5 , 127 
3237 :169,0 32 , 153 , 104, 005 , 136 , 252 
3243 : 208 , 239 , 032 , 156 , 0 10 ,032 , 080 
3249 : 207 , 011, 0 32 , 245 , 008 , 165 , 077 
3255 : 019, 20 1 , 004 , 144 , 0e4 , 169 , 2 1 2 
3261 : 001,1 33 , 066 , 096 ,162 ,006 , 141 
3 267 : 17 3 , 021 , 208 , 010, 010 , 01 e ,11 5 
32 73 : 133,249 , 006 , 249 ,144,061,019 
32 79 :189 ,002 , 208 ,056 ,2 37 , 000 , 1 31 
3285 :208 , 201 , 00 5 , 144 , e06 , 201, 210 
3291 :250 , 176 , 002 ,144, 028 ,17 3 , 22 4 
329 7 :027,212 , 07 4 , 197 , 002 ,1 76,14 5 
330 3 :036,032 , 0 1 7 , 013 , 1 76 , 03 1 , 0 24 
3309 : 18 9,002 , 208 , 153 , 008 , 208 , 237 
33 1 5 : 189 , 003,208 , 153 , 009, 20 8 , 24 5 
332 1 :076, 012 , 01 3, 173 , 027 , 2 1 2 , 250 
3327 : 197 , 248 , 176 ,009 , 173 , 005,039 
33 33 : 22 0 , 1 97 ,248,176 , 00 2 , 144, 22 4 
3339 :2 20,202 , 202,208 , 187 , 0 96 ,102 
3345 : 1 73 ,021,208,160 , 003 , 010,080 
335 1 :176,014 , 1 73 ,021 , 208 , 025,128 
3357 :044,013,141 , 021, 208 , 152 , 096 
336 3 :010 , 168 , 0 24, 09 6 ,136 , 208 , 165 
3369 : 236 , 0 56 , 096 , 000,0 32 ,064 , 01 3 
337 5 :1 28 ,1 98, 062,208 , e66 , 169 ,1 10 
3381 :004 , 1 33 , 062 , 162 , 006,2 54 , 162 
3387 : 009, 208 ,1 89 ,009 , 208 , 201 , 115 
3393 : 21 2 ,1 76 , e 37 , 165 ,e66, 240,1 93 
3399 : 042,17 3 ,11 3 ,01 R, 201 , 032 ,1 39 
3405 :240 , 035 , 224 , 00 6 , 208 , 03 1 ,053 
3411 : 18 9 , 008 , 208 , 20 5 , 000, 208 , 133 
341 7 : 240,02 3 , 176 , 006 , 25 4 , 008 , e 28 
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3423 : 208 , 076 , 114 , 0 1 3 , 222 , 008 , 224 
34 29 : 208,076 , 114 , 0 1 3 ,1 73 , 021 , 194 
3435 : 208 , 061 , 11 9 , 0 1 3 , 1 41 , 021,158 
3441 : 208 , 202, 20 2 ,208 , 1 96 , 096 , 201 
3447 : 000 , 000,2 23 , 000 , 191 , 000 ,021 
34 53 : 127 , 169 ,147, 032 , 210, 255 , 041 
3459 :032 , 04 6 ,014 , 169 , 015 , 160 , 055 
3465 : 000 ,1 53 , 000 , 216,153,000 , 147 
3471 :217 ,1 53 , 000 , 218 , 153 , 000 , 116 
3477 :219 , 136 , 208 , 241,169,048 , 1 46 
3483 : 160,005 , 153 , 233 , 004 , 153 , 095 
3489 : 212 , 003 , 1 36 , e 16 , 247 , 169 , 176 
3495 : 000,141 , 033, 20 8, 169 , 053 , 003 
3501 :1 41,028 , 007 ,1 69 , 028 , 032 , 066 
3507 : 210 , 255 , 169 , 0e6 , 141 , 032 , 224 
35 1 3 :2e 8 , 160 , 0 32 , 162 , 024 , 024 , 027 
35 19 : e32 , 24 0 , 255 , 169 , 194, 032 , 089 
3525 : 210,255 , 202 , 016 , 244, 162 , 0e6 
353 1 : 003,160 , 0 34 , e24 , e32 , 240 , 184 
3537 : 255 , 169 , 207 , 160 , 015 , 032 , 023 
3543 :030,171,162,004,032,233 , 079 
3549 : 013 ,1 62 , 01 1, 032 , 233 , 0 1 3 , 173 
3555 : 162,018 , 032 , 233 , 013,096 , eI3 
3561 :160 , 032 , 024 , ~32 , 240 , 255 , 208 

3567 : 169 , 179 , 160 , 015 , 032 , 030 , 056 
3573 : 171, 160 , 005 , 185 , 222 , 003 , 223 
35 79 : 153 , 0~1 , 006 , 1 36 , 016 , 2 4 7 , 042 

3585 : 096 , 134, 0 05 , 1 92 , 000 , 240 ,1 56 
3591 : 035 , 056 , 162 ,006 , 202 , 048 , 004 
3597 :026 , 189 , 233 , e04 , 105 , 0e0 , 058 
3603 :157 , 233 , 004 , 157 , 212 , 003 , 017 
3609 :201 , 058 , 208 , 238 , 169 , 048 , 179 
3615 : 157 , 233,e04 , 157 , 212 , 0e3,029 
3621 : 056,176,227 , 136 , 208 , 221 , 037 
3627 : 166 , 0e5 , 096 , 160 , 255 , 200 , 157 
3633 : 185 , 212 , 003 ,217 , 222,00 3,123 

3639 : 240 , 247 , 176, 0 0 1 , 096 , 160 , 207 
364 5 : 005 , 185 , 212 , 0 03 , 153 , 222 , 073 
3651 :003 , 153 , 001 , 00 6,136 , 016 , 126 
3657 : 244 , 096 ,1 38 , 072 , 162 , 050 , e67 
3663 : 160,000 ,1 36 , 20R , 253 , 202 , 014 
3669 : 20B , 248 , 104 , 17e,096 , 162 , 049 
3675 : 018 , 160 , 000 , 024,032 , 240 , 053 
3681 : 255 , e32 , 183 , 01 4 , 169 , 185 , 167 
3697 :162 , 030 , 032,206 , 014 , 032 , e67 
3693 : 189 , 014 , 032 , 195 , 014 , 169 , 210 
3699 : 032 , 162 , 030 , 0 32 , 206 , 014, e79 
3705 :032 , 18 3 ,014 , 0 32 , 195 , 0 14 , 079 
3711 : 169 , 032 , 16 2, 030 , 032 , 206 , 246 
37 1 7 : 014,032 , 21 3 , 014,032 , 195 , 121 
3723 : 014,169 ,14 5 , 032 , 210 , 255 , 196 
3729 : 169,032,162, 031 , 032,206 , 009 
3735 : 014 , 032 , 21 3 , e14 , 032 , 189 , 133 
3741 : 014 , 032 ,195 , 014 , 169,032 , lel 
3747 : 162,032 , 032,206 , 014,162 , e03 
3753 : 023 , 160 , 004 , 032 , 219,014 , 109 
3759 :162 , e23 , 160 , 02 4, e32 , 219 , 027 
3765 :014 , 096 ,16 9, 152 ,e 32 , 210 , 086 
377 1 : 255 ,096 ,16 9,1 51, 032 , 210 , 076 
3777 : 255 ,096 ,169,14 1 , 0 32 , 210 , 072 
3783 : 255 , 169 , 018 , 032 , 21 0 , 255 , 114 
3789 :096 , 032 , 210, 255 , 202 , 208 , 184 
3795 : 250,096 , 169 , 223 , 032,21e , 167 
38el : 255,096 , 024, 032 , 240 , 255 , 095 
3807 :169 , 049 , 160,018 , 032 , 030 , 169 
3813 : 171 , 096 , 160 , 000 , e32 , 219 , 139 
3819 : 011 , 032 , 156 , 0 10 , 032 , 084 , 0 48 
3825 :010, e32 , 245,008 , 169 , e30,22 3 
3831 : 162 , e e 8 ,160 , 009 , 02 4, 032 , 130 
3837 : 240 , 255 , 169 ,020, 160,0 18 , 091 
3843 : e32 , 030 ,17 1 , 1 62 , 0 1B , 160 , 064 



3849 =006,024,032,240,2 55,169,223

385 5 :066,160,018,032,030,171,236

3861 :173,113,018,141,082,007,043

3867 :032,073,011,032,194,009,122

3873 :032,194,009,173,000,220,149

3879 :074,176,017,165,067,208,234

3885 :231,230,067,173,113,018,109

3891 :073,128,141,113,018,076,088

3897 :021,015,072,169,000,133,211

3903 :067,104,074,074,074,074,018

3909 :176,206,162,008,160,009,022

3915 :024,032,240,255,169,035,062

3921 : 160,018,032,030,171,096,076

3927 :028,071,065,077,069,032,173

3933 :079,086,069,082,017,017,187

3939 :017,157,157,157,157,157,133

3945 :157,157,157,157,157,157,023

3951 s157,157,157,157,159,080,210

3957 =082,069,083,083,032,085,039

396 3 =080,032,084,079,032,080,254

3969 =076,065,089,032,065,071,015

3975 =065,073,078,017,017,017,146

3981 (157,157,157,157,157,157,059

3987 1157,157,157,157,157,157,065

3993 =157,157,157,157,157,158,072

3999 =068,079,087,078,032,084,075

4005 :079,032,069,078,068,000,235

4011 =248,249,249,249,249,252,131

4017 =252,252,028,171,195,195,246

4023 =195,195,195,195,195,017,151

4029 t017,157,157,157,157,157,223

403 5 : 157,157,157,171,195,195,203

4041 :195,195,195,195,195,000,152

4047 =159,083,067,079,082,069,234

4053 =017,017,017,017,017,017,059

4059 :157,157,157,157,072,073,224

4065 S071,072,017,157,157,157,088

4071 :157,157,083,067,079,082,088

4077 =069,017,017,017,017,017,135

4083 =017,017,157,157,157,157,137

4089 =157,157,067,065,078,078,083

4095 =079,078,083,000,150,076,209

4101 :069,086,069,076,017,017,083

4107 :017,017,157,157,157,157,161

4113 :157,157,157,157,083,072,032

4119 :079,084,032,066,079,078,185

4125 =085,083,145,145,145,145,009

4131 !000,101,084,071,066,093,194

4137 =089,072,103,000,200,020,013

4143 =080,020,080,020,080,020,091

4149 =080,001,004,004,004,004,150

4155 =007,007,014,009,110,016,222

4161 =023,118,016,013,140,016,13 5

4167 =011,152,016,017,162,016,189

4173 1017,178,016,021,194,016,007

4179 :021,214,016,037,178,016,053

4185 =021,234,016,023,254,016,141

4191 =031,110,016,033,162,016,207

4197 :023,140,016,041,194,016,019

4203 =043,234,016,02 3,100,138,149

4209 :150,250,100,145,050,050,090

4215 =080,110,080,110,170,210,111

4221 :170,210,080,250,080,050,197

4227 =080,050,160,170,080,250,153

4233 :160,250,080,030,040,140,069

4239 =100,250,160,250,040,140,059

4245 :100,030,160,080,080,130,217

4251 :080,110,150,200,150,250,071

4257 :080,000,000,120,000,120,22 5

4263 =120,030,170,100,050,190,059

4269 1170,2 50,100,100,100,030,155

4275

4281

42R7

4293

4299

4305

4311

4317

4323

4329

4335

4341

4347

4353

4359

4365

4371

4377

4383

4389

4395

4401

4407

4413

4419

4425

4431

4437

4443

4449

4455

4461

4467

4473

4479

4485

4491

4497

4503

4509

4515

4521

4527

4533

4539

4545

4551

4557

4563

4569

4575

4581

4587

4593

4599

4605

4611

4617

4623

4629

4635

4641

4647

4653

4659

4665

4671

4677

4683

4689

4695

= 050,

= 120,

:170,

= 000,

= 100,

= 150,

:050,

:160,

= 140,

:050,

= 000,

:130,

= 130,

= 000,

= 100,

= 170,

= 080,

= 000,

= 000,

= 000,

= 032,

:000,

= 000,

= 032,

= 000,

= 192,

= 252,

= 000,

= 000,

= 085,

:150,

= 150,

= 065,

1215,

t085,

= 000,

= 000,

= 000,

= 004,

= 001,

= 001.

= 004.

= 005.

= 002.

= 000

= 000.

= 004

1112

= 255

:060

= 176

= 192

:192

= 044

= 124

il92

= 176

:172

:063

= 083

= 071

= 089

:032

= 032

:223

:017

:032

:069

= 082

:066

= 150

140,110,

250,050,

130,080,

240,000,

160,150,

030,100,

245,050,

150,160,

130,140,

000,000,

244,120,

130,050,

030,120,

122,120,

210,170,

110,100,

000,060,

000,215,

002,255,

008,255,

000,170,

002,255,

008,255,

000,170,

000,255,

015,255,

255,255,

192,001,

064,001,

000,001,

064,006,

080,005,

208,003,

064,000,

000,112,

071,004,

000,000,

000,255,

.000,016,

.000,064,

.150,064.

.065,016,

.085,080.

,085,128,

,105,000

,085,000.

,000,016

,000,013

,000,192

,192,240

,060,227

,014,170

,003,132

,058,021

,003,132

,014,132

,252,234

,000,224

,000,192

,080,065

,065,076

,000,032

,032,032

,032,032

,018,032

,157,157

,146,000

,083,083

,069,032

,069,071

,017,017

250,

150,

000,

160,

120,

090,

122,

250,

030,

122,

130,

250,

000,

150,

250,

030,

000,

000,

000,

128,

128,

000,

128,

128,

000,

240,

255,

000,

000,

085,

040,

085,

085,

125,

085,

000,

000,

.240,

.001,

.000,

.002.

,005.

,006

,001.

,000

,001

,004

,208

,000

,224

,176

,192

,176

,043

,192

,176

,176

,232

,003

,067

,076

,032

,032

,000

,032

,157

,158

,032

,084

,073

,032

170,

090,

000,

050,

100,

050,

110,

160,

140,

000,

170,

130,

000,

170,

100,

170,

000,

000,

008,

002,

000,

008,

002,

000,

003,

063,

255,

064,

064,

064,

144,

080,

192,

000,

013,

016,

000,

.000,

.000,

.085,

,040

,020.

,125.

,150.

,085

,000

,000

,000

,000

,240

,059

,003

,014

,255

,003

,059

,192

,000

,255

,069

,069

,032

,032

,146

,146

,018

,080

,070

,079

,078

,032

140,015

030,107

120,179

250,129

080,145

122,239

030,054

250,071

030,069

244,137

070,205

130,041

122,141

180,231

180,249

000,081

215,118

255,239

255,039

255,173

255,116

255,057

255,191

255,134

255,068

255,069

003,074

001,087

000,220

005,081

005,000

007,004

001,157

000,013

209,119

000,224

000,139

.015,143

.064,236

.000,051

.128,036

,080,103

,144,108

,064,099

,000,121

,064,087

,016,239

,007,033

,192,082

,227,120

,238,135

,145,177

,021,005

,068,218

,132,065

,209,011

,239,248

,192,061

,150,166

,032,161

,082,210

,032,250

,032,231

,028,059

,169,159

,032,083

,082,049

,073,223

,032,197

,013,195

,032,111
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3849 :006,024,032, 240 ,255,169,223 4275 :050 , 140 , 110,250 , 170 , 140 , 015 
3855 :066 , 160 , 018,032 , 030 , 171,236 4281 : 120,250 , 050 ,1 50 , 090 , 030 , 107 
3961 :173 , 113 , 018,141 , 082 , 007 , 043 42R7 : 170,130 , 080,000,000,120 , 179 
3867 :032 , 073 , 011 , 032 , 194 , 009,122 4293 :000,240 , 000,160,050,250 , 129 
3973 : 032,194,009,173,000 , 220 ,1 49 4299 : 100,160,150 , 120,100,000 , 145 
3879 :074 ,1 76 , 017 , 165 , 067 , 208,234 4305 : 150,030,100,090,050,122,239 
3885 :231 , 230 , 067,173,113 , 018,109 4311 :050,24 5 , 050,122 , 110,030,054 
3891 : 073,128,141,113,018 , 076,088 4317 : 160 , 150,160 , 250,160,250,071 
3897 : 021 , 015,072,169,000,133,211 4323 :140,130,140,030 , 140,030,069 
3903 :067,104,074,074,074,074 , 018 4329 :050 , 000,000 ,1 22,000,244 ,13 7 
3909 : 176,206 , 162 , 008,160,009,022 4335 : 000 , 244,120,130,170,070 , 205 
3915 :024,032,240,255 , 169,035,062 4341 : 130,130,050 , 250 , 130,130,041 
3921 : 160,018,03 2 ,030,171,096,076 4347 :130,030,120,000,000,122,141 
3927 : 028,071,065,077 ,069,032 , 17 3 4353 :000 , 122,120,150 , 170 , 180,231 
3933 :079,086,069,082 ,01 7,017,187 4359 :100,210,170 , 250,100 ,1 80 , 249 
3939 :017,157 , 157,157 , 157 , 157,133 4365 :170 , 110 , 100,~30,170 , 000 ,091 

3945 : 157,157 , 157 ,157,157,157,023 4371 : 090 , 000 ,060 ,000,000 , 215,118 
3951 :157 , 157,157,157 , 159,080,210 4377 :000 , 000,2 1 5 , 000 , 000 , 255 , 239 
3957 : 082,069,083,083 , 032 , 085 , 039 4383 : 000 , 002 , 255 , 000,008,255 , 039 
3963 :080 , 032 , 084,079 , 032,080,254 4389 :000,008 , 255,128,002,255 , 173 
3969 :076 , 065 , 089,032 , 065 , 071,015 4395 : 032,000 , 170 , 128 , 000 , 255,116 
3975 :065,073 , 078 , 017 , 017 , 017 ,1 46 4401 :000 , 002 , 255 , 000 , 008,255,057 
3981 1157 , 157 ,1 57 ,157,157,1 57 ,059 4407 :000,009 ,2 55 ,1 28 , 002,255 ,1 9 1 
3987 :157 , 157,157 ,1 57 , 157,1 57 ,065 4413 :032,000 , 170,128 , 000,255 , 134 
3993 1157 ,1 57 ,1 57 , 1 57 ,157 . 158,072 4419 :000 . 000,255,000,003 . 255 , 068 
3999 : 068,079 , 087 , 078,032,084 , 075 4425 : 192,015,255,240 . 063,255,069 
4005 :079 . 032 , 069,078,068,000,235 4431 : 252,255,255,255 , 255 , 003 , 074 
4011 :248,249 , 249 , 249,249,252 ,131 4437 : 000,192 . 001,000,064,001.087 
4017 : 252 , 252,028 ,1 71 ,1 95 ,1 95 . 246 4443 :000.064 . 001 , 000.064 . 000 , 220 
4023 :195,195,19 5 ,195,195 ,017,1 51 4449 :085,000,001.085 . 064,005,081 
4029 :017,157,157, 157 .1 57,157 , 223 4455 : 150,064 . 006,040,144,005 , 000 
4035 :157 . 157,157,171 . 195,195 , 203 4461 : 150,080,005,085,080,007,004 
4041 :195,195,195,195 . 195 , 000 ,1 52 4467 : 065 , 208 , 003,085,192,001,157 
4047 :159,083,067,079 , 082 , 069,234 4473 : 215 , 064,000 , 125 , 000 , 000 , 013 
4053 :017,017,017,017,017 , 017,059 4479 :085,000.112,085,013,209,119 
4059 : 157,157 , 157,157 . 072,073.224 4485 : 000 , 071 , 004 , 000 , 016 , 000,224 
4065 :071 , 072,017,157,157,157,088 4491 :000,000, 000 ,000,000,000,139 

4071 :157 ,1 57 ,083,067,079,082 , 088 4497 : 000,000 , 255,240 , 000,015 , 143 
4077 :069,017.017,017 , 0 17,017 , 135 4 503 :004,000,016,001,000 , 064 , 236 
4083 : 017,017,157,157,157 , 157 , 137 4509 : 001,000,064,000,095,~00 , 051 

4089 : 157 . 157 , 067 , 065,078,078 , 083 4515 : 001,150,064,002 , 040 , 128 , 036 
4095 :079 , 078 , 083 , 000 , 150 , 076 , 209 4521 :004,065 , 016,005,020 , 080 . 103 
4101 :069,086 ,069,076,017,017,083 4527 : ~05,085,080 , 006,125 , 144,108 

4107 : 017 , 017 , 157,157 , 157 . 157,161 4533 : 002,085 , 128,001 ,1 50 ,064,099 
4113 : 157,157,157,157 , 083 , 072 , 032 45 39 : 000,105 , 000,000 , 085 , 000,121 
411 9 :07 9 ,084,03 2 ,066 , 079,078,185 4545 :000,085,000,001,000,064 , 087 
4125 : 085,083,145,145,145.145 , 009 4551 : 004,000 , 016,004,000 , 016 , 239 
4131 :000,101,084,071 , 066,093,194 4557 :112,000,013 , 208 ,000,007 , 033 
4137 : 089 , 072,103 , 000 , 200.020 , 013 4563 : 255,000 , 192,000 , 000 , 192 , 082 
4143 :080 ,020,090,020,080,020,091 4569 :060,1 92 , 240,224 , 240,227 , 120 
4149 :080 , 001, 004 , 004 ,004,004, 150 4575 : 176,060,227,176 , 059 , 239 , 1 35 
4155 :007,007,014,009 , 110 , 016,222 4581 : 192,014.170,192 , 003,145, 1 77 
4161 :023,118,016,013 , 140,016.13 5 4587 :192,003,132,176,014,021,005 
4167 : 011,152 , 016 , 017 , 162,016,189 4593 : 044,058 , 021,043 , 255 , 068 , 218 
4173 :017,178,016 , 02 1 , 1 94, 0 16 ,007 4599 :124,003,132 , 192,003 , 132 , 065 
4179 :021 , 214,016 , 037 ,1 7B , 016,053 4605 :192 , 014,132 ,1 76 , 059 , 209 . 011 
4185 :021 , 234,0 16,023 , 254,0 16 , 141 4611 : 176,252 , 234 , 176 , 192 , 239 , 248 
4191 :031,110,01 6 , 033,162,016 , 207 4617 : 172,000 , 224,232 , 000 , 192 , 061 
4197 : 023 , 140 , 016 , 041 ,1 94,016,019 4623 :063,000,192 , 003,255 ,1 50 ,166 
4203 :043,234,016 , 023 ,1 00 ,1 38,149 4629 : 083 , 080,065.067 , 069 , 032 , 161 
4209 : 150 , 250 ,100,145,050,050,090 4635 :071, 065 ,076,076 , 069 , 082,210 
4 215 :080 , 110,0B0 , 110,170,210,111 4641 : 089.000,032,032 , 032 , 032,250 
4221 : 170 , 210 , 090,250 , 080 , 050 , 197 4647 :032,032 , 032 , 032 , 032,032,231 
4227 :080,050,160,170 , 080 , 250,153 4653 : 032,032 , 032,000 , 146 , 028,059 
4233 :160,250,080 , 030 , 040,140,069 4659 : 223,018 , 032,032 , 146 ,1 69,159 
4239 : 100,250,160,250,040,140 , 059 4665 :01 7,157 , 157 , 157 , 018 , 032 , 083 
4245 : 100 , 030 , 160 , 080,080,130,217 4671 :032, 146 , 000,158 , 080,092,049 
4251 :080,110,150,200 . 150,250,071 4677 : 069,083,093,032 , 070 , 073 , 223 
4257 : 080 , 000 , 000,120 , 000 , 120,225 4683 : 092 , 069,032,084 , 079 , 032 , 197 
4263 :120,030,170,100 , 050 ,1 90 , 059 4689 :066,069,071,073 , 078,013 . 195 
4269 1170,250,100,100 , 100,030,15 5 4695 :1 50 , 017,017,032 , 032 , 032 ,111 
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4701 1032,032,032,032,(132,032,029

4707 :032,032,072,069,065,084,197

4713 :032,083,069,069,075,069,246

4719 :082,000,032,013,013,013,008

Zounds!

(Article on page 80.)

BEFORE TYPING . . .

Before typing in programs, please refer to

"How To Type In COMPUTEl's GAZETTE

Programs," which appears before the Program

Listings.

Program 11 Bent Laser

10 FORL=5 427 2TO5429 5:POKEL,0:NEXT:POKE542

96,15 :rem 16

20 POKE5427 7,8:POKE54278,2 55:POKE54276,23

:rem 59

30 FORZ=1TO3:F1=2:REM NO. OF CYCLES

:rera 73

40 FORY=1TO3:F2=8:REM RATIO OF LENGTHS

:retn 86

50 POKE54273,F1:REM MAIN FREQUENCY:rem 49

60 FORX=1TO5:POKE54287,F2:R£M PITCH

:rem 152

70 F2=F2*1.4:NEXTX:F1=F1«1.5:NEXTY:REM PI

TCH rrem 173

80 FORW=1TO10:POKE54287,F2:REM W IS TOP P

ITCH :rem 171

90 F2=F2*1.05!NEXTW:NEXTZ!POKE54278,15

:rem 44

Program 2: Three-Toed Wheel

10 FORL=542 72TO54295:POKEL,0:NEXT:POKE542

96,15 :rem 16

20 POKE5427 7,8:POKE54278,255:POKE54276,21

:rem 57

30 FORZ=1TO4:F1=20:REM NO. OF CYCLES

:rem 12 2

40 FORY=1TO3:F2=100:REM NO. OF INCREMENTS

:rem 222

50 POKE54273,F1 :REM VOICE ONE FREQUENCY

:rem 100

60 FORX=1TO5:POKE54287,F2:REM SPEED

:rem 145

70 F1=F1*1.05:F2=F2*.l:REM HARMONIC CONTE

NT :rem 250

80 NEXTXiNEXTY:NEXTZ:POKE54278,15:rem 169

Program 3: Minor Thriller

10 FORL=54272TO5429 5sPOKEL,0:NEXT:POKE542
96,15 :rem 16

20 POKE54277,8:POKE54278,2 55;POKE54276,23

:rem 59

30 FORZ=lTO3:Fl=10:FORY=lTO6:F2=30:rem 74

40 POKE54273,F1 :rem 59

50 FORX=1TO3:POKE54287,F2:REM RANGE

:rem 138

60 F2=F2/1.2 :NEXTX:Fl =Fl*1.5:NEXTY:rem 25
70 FORW=1TO8:REM LENGTH OF UP TO DOWN TIM

E :rem 18

102 COMPUTEfs Gazette July 1985

80 POKE54273,F1 j rem 63

90 POKE54287,5:FORV=1TO5:NEXTV :rem 143

100 F1=F1/1.5:NEXTW:NEXTZ:POKE54278,15

:rem 39

Program 4: Sliding Forest

10 FORL=54272TO54295:POKEL,0:NEXT:POKE542

96,15 :rem 16

20 POKE5427 7,8rPOKE54278,25 5:POKE54276,21

:F2=255 :rem 196

30 FORZ=1TO50:POKE54287,F2:REM NO. OF CYC

LES :rem 114

40 FORF1=2 5 5TO0STEP-20:POKE5427 3,F1:F2=F2

-.4:NEXTF1:NEXTZ:POKE54278,15 i rem 8

Program 5: Ring Thing

10 FORL=54272TO5429 5:POKEL,0:NEXT:POKE542
96,15:REM CLEAR SOUND CHIP, SET VOLUME

:rem 50

20 POKE54 277,8:POKE54278,255:POKE54276,23

:REM ENVELOPE AND WAVEFORM :rem 241

30 POKE54287,40!REM VOICE 3 FREQ. CONTROL

S MAIN PITCH jrem 96

40 FORZ=1TO4:REM Z IS NO. OF CYCLES

:rem 33

50 FORF1=255TO0STEP-6:POKE54273,F1:NEXTF1

jREM STEP SIZE CONTROLS DOVJN SPEED

:rem 193

60 FORF1=0TO2 55STEP20jPOKE54273,F1:NEXTF1

:NEXTZ:REM STEP SIZE CONTROLS UP SPEED

:rem 1

70 POKE54278,15:REM STOPS SOUND :rem 114

Program 6: Gnir Gniht

10 FORL=54272TO5429 5:POKEL,0:NEXT:POKE542

96,15sREM CLEAR SOUND CHIP, SET VOLUME

:rem 50

20 POKE54277,8:POKE54278,2 55:POKE54276,21

:REM ENVELOPE AND WAVEFORM :rem 239

30 POKE54287,40:REM VOICE 3 FREQ. CONTROL

S MAIN PITCH :rem 96

40 FORZ=1TO4:REM Z IS NO. OF CYCLES

:rem 33

50 FORF1=2 55TO0STEP-6:POKE54273,F1:NEXTF1

sREM STEP SIZE CONTROLS DO\/N SPEED

:rem 193

60 FORF1=0TO255STEP20:POKE54273,F1:NEXTF1

:NEXTZ:REM STEP SIZE CONTROLS UP SPEED

: rem 1

70 POKE54278,15:REM STOPS SOUND :rem 114

TurboTape

(Article on page 30.)

Program 1: TurboTape Generator—
64 Version

10 FIS="TURBO/64":D=1:REM CHANGE 1 TO 8 F

OR DISK :rem 136

20 PRINT "(CLR}{3 DOWN)"TAB(11)"ENTERING

{SPACE}TURBOTAPEt3 DOWN)" :rem 12
30 FOR 1=2049 TO 3461 rrem 16

40 READ AsPOKE I,A:CK=CK+A:NEXT :rem 88

4701 :032 , 032,032,032 , A32,032,029 
47137 :032,1332 , 1372,1369 , 065 , 084,197 
4713 :032,083 , 069 , 069,075 , 069 , 246 
4719 :082 , 000 , 032 , 013,013,013,008 

Zounds! 
(Art icle 0 11 page 80.) 

BEFORE TYPING . .. 
Before typing in programs, please refer to 
"How To Type In COMPUTEI's GAZETIE 
I)rograms," which appea rs before the Program 
Listings. 

Program I: Benl Laser 
10 FORL~5 4272T054295:POKEL ,0:NEXT:POKE542 

96,15 : rem 16 
20 POKE54277 , 8 : POKE54278 , 255:POKE54276,23 

: rem 59 
30 FORZ=lT03 :F1=2 : REM NO . OF CYCLES 

: rem 73 
40 FORY-1T03:F2=8:REM RATIO OF LENGTHS 

:rem 86 
50 POKE54273 , Fl : REM MAIN FREQUENCY : rem 49 
60 FORX-1T05:POKE54297,F2 : REM PITCH 

: rem 152 
70 F2sF2*1 . 4:NEXTX : Fl=Fl *1 . 5 :NEXTY:REM PI 

TCH : rem 173 
80 FORW=lT010 : POKE54287,F2 : REM W IS TOP P 

ITCH :rem 171 
90 F2"F2*1 . 05 : NEXTI'l: NEXTZ : POKE54278 , 15 

: rem 44 

Program 2: Three·Toed Wheel 

10 FORL=54272T054295:POKEL,0:NEXT : POKE542 
96 , 15 :rem 16 

20 POK£54277,8 : POKE54278,255:POKE54276,21 
: rem 57 

30 FORZ=ITo4:Fl~20 : REM NO . OF CYCLES 
: rem 122 

40 FORY- IT03:F2=100 : REM NO. OF INCREMENTS 
: rem 222 

50 POKE54273,Fl:REM VOICE ONE FREQUENCY 
:rem 100 

60 FORX-IT05:POKE54287,F2:REM SPEED 
: rem 145 

70 Fl"Fl*I.05:F2=F2*.I:REH HARMONIC CONTE 
NT : rem 250 

00 NEXTX : NEXTY:NEXTZ:POK£54278 , 15 : rem 169 

Program 3: Minor Thriller 

10 FORL=54272T054295 : POKEL,0:NEXT : POKE542 
96 , 15 :rem 16 

20 POKE54277,8 : POKE5427B , 255:POKES4276 , 23 
: rem 59 

30 FORZ=IT03:Fl= 10:FORY-lT06 :F2=30 : rem 74 
413 POKE54273,Fl : rem 59 
50 FORX- IT03 : POKE542B7 , F2:REM RANGE 

:rem 138 
60 F2-F2!1.2:NEXTX:Fl=Fl*I . 5:NEXTY :rem 25 
70 FORW::o l T08: REM LENGTII OF UP TO OOWN TIM 

E :rem 18 

102 COMPUTEt's ~lGlltI JlJy 1985 

80 POKE54273 , Fl :rem 63 
90 POKE54287,5:FORV31T05 : NEXTV : rem 143 
100 F1=F1!1.5:NEXTW:NEXTZ :POKE54278,15 

: rem 39 

Program 4: Sliding Foresl 

10 FORLa54272T054295 : POKEL , 0:NEXT:POKE542 
96 , 15 : rem 16 

20 POKE54277,8 : POKE54278 , 255 :POKE54276,21 
:F2=255 :rem 196 

30 FORZ=IT050 : POKE54287,F2 : REM NO . OF CYC 
LES : rem 114 

40 FORFl=255T00STEP-20:POKE54273 ,Fl:F2=F2 
- . 4 : NEXTF1:NEXTZ:POKE54278 , 15 : rem 8 

Program 5: Ring Thing 
10 FORL=54272T054295 : POKEL , 0 :NEXT : POKE542 

96,15 : REM CLEAR SOUND CHIP , SET VOLUME 
: rem 51?J 

21?J POKE54277,8 :POKE54278 ,255 : POKE54276,23 
: REM ENVELOPE AND WAVEPORM : rem 241 

31?J POKE54287,40:REH VOICE 3 FREQ . CONTROL 
S MAIN PITCH : rem 96 

40 FORZ~lT04 : REM Z IS NO . OF CYCLES 
: re m 33 

50 FORFl=255TOI?JSTEP-6:POKE54273,F1 : NEXTFI 
: REM STEP SIZE CONTROLS OO\m SPEED 

:rem 193 
60 FORFl=0T0255STEP21?J : POKE54273 ,FI:NEXTFI 

:NEXTZ:REM STEP SIZE CONTROLS UP SPEED 
: rem 1 

70 POKE54278,15 : REM STOPS SOUND :rem 114 

Program 6: Gnlr Gnlhl 

10 FORL=54272T054295:POKEL ,I?J:N EXT : POKE542 
96,15:REM CLEAR SOUND CHIP , SET VOLUME 

: rem 5" 
20 POKE54277 , 8:POKE54278 , 255 : POKE54276,21 

:REM ENVELOPE AND WAVEFORM : rem 239 
30 POKE54287,40:REI>\ VOICE 3 FREQ . CONTROL 

S MAIN PITCH : r em 96 
40 FORZ=IT04 : REM Z IS NO . OF CYCLES 

:rem 33 
50 FORFl~255T00STEP-6:POKE54273 , Fl : NEXTFI 

: REM STEP SIZE CONTROLS OOHN SPEED 
:rem 193 

60 FORF l a0T0255STEP20:POKE54273 , Fl : NEXTFI 
: NEXTZ : REM STEP SIZE CONTROLS UP SPEED 

:rem 1 
70 POKE5427B , 15 : REM STOPS SOUND :rem 114 

TurboTape 
(Article 011 page 30.) 

Program I: TurboTape Generalor-
64 Version 
10 FI$ ... .. TURBO!64 .. : 0-1 : REM CHANGE 1 TO 8 F 

OR DISK : rem 136 
20 PRINT "{CLR}!3 OOliN)"TAB(ll)"ENTERING 

{SPACE)TURBOTAPE{3 DOWNJ" : rem 12 
30 FOR 1-2049 TO 3461 : rem 16 
40 READ A:POKE I , AICKmCK+A:NEXT :rem 88 



50 IF CK<>143099 THEN PRINT "[2 SPACES!

{RVS}ERROR DETECTED IN DATA STATEMENTS

1"iSTOP :rem 110

60 PRINTTAB(16)"tRVS}DATA OK{3 DOWN}":PRI
NTTAB(4)"PRESS ANY KEY WHEN READY TO S

AVE" :rem 253

70 GET A$:IF A$="" THEN 70 :rem 241

80 PRINT "(CLR)POKE 43,1iPOKE 44,8:POKE 4

5,134:POKE 46,13{2 DOWN}" :rem 15
90 PRINT"SAVE"CHR${34);FI$rCHR$(34);", ";D

:rem 46

100 POKE 631,19:POKE 632,13:POKE 633,13:P

OKE 198,3:END :rem 148

2049 DATA 62,8,100,0,153,34 irem 38

2055 DATA 147,17,17,17,34,163 :rem 151

2061 DATA 49,50,41,34,18,32 :rem 43

2067 DATA B4,85,82,66,79,83 :rem 79

2073 DATA 65,86,69,47,76,79 :rem 82

2079 DATA 65,68,32,146,17,17 :rem 113

2085 DATA 17,17,34,58,153,34 :rem 105

2091 DATA 32,32,32,32,82,69 :rem 47

2097 DATA 76,79,67,65,84,69 :rem 88

2103 DATA 32,84,79,58,17,17 :rem 58

2109 DATA 0,140,8,110,0,153 :rem 26

2115 DATA 34,32,32,32,32,32 :rem 31

2121 DATA 32,32,49,46,32,66 :rem 46

2127 DATA 65,83,73,67,32,82 :rem 62

2133 DATA 65,77,32,40,80,79 :rem 57

2139 DATA 73,78,84,69,82,32 : rem 72

2145 DATA 53,53,47,53,54,41 :rem 51

2151 DATA 17,34,58,153,34,32 :rem 96

2157 DATA 32,32,32,32,32,32 :rem 35

2163 DATA 50,46,32,70,82,79 :rem 55

2169 DATA 77,32,53,50,54,48 : rem 61

2175 DATA 54,32,34,48,32,53 :rem 56

2181 DATA 51,50,52,56,17,17 :rem 47

2187 DATA 0,199,8,120,0,151 :rem 45

2193 DATA 49,55,49,44,48,58 :rem 74

2199 DATA 133,34,32,32,32,32 :rem 93

2205 DATA 89,79,85,82,32,67 :rem 73

2211 DATA 72,79,73,67,69,32 :rem 64

2217 DATA 40,49,47,50,41,34 :rem 47

2223 DATA 59,65,36,58,139,65 :rem 118

2229 DATA 36,178,34,49,34,L67 :rem 167

2235 DATA 151,49,55,49,44,49 ;rem 114

2241 DATA 58,137,49,52,48,0 :rem 55

2247 DATA 216,8,130,0,139,65 :rem 98

2253 DATA 36,179,177,34,50,34 :rem 158

2259 DATA 167,49,50,48,0,245 :rem 111

2265 DATA 8,140,0,158,40,194 :rem 98

2271 DATA 40,52,53,41,170,50 :rem 87

2277 DATA 53,54,172,194,40,52 :rem 156

2283 DATA 54,41,171,56,49,50 :rem 105

2289 DATA 41,58,156,0,62,9 irem 10

2295 DATA 150,0,153,34,147,17 :rem 146

2301 DATA 17,17,32,32,32,32 :rem 32

2307 DATA 78,79,87,32,76,79 :rem 82

2313 DATA 67,65,64,69,68,32 :rem 69

2319 DATA 65,84,58,34,194,40 :rem 114

2325 DATA 49,57,51,41,170,50 :rem 99

2331 DATA 53,54,172,194,40,49 :rem 153

2337 DATA 57,52,41,34,45,34 :rem 52

2343 DATA 194,40,49,55,52,41 :rem 103

2349 DATA 170,50,53,54,172,194 :rem 206

2355 DATA 40,49,55,53,41,34 :rem 52

2361 DATA 17,17,17,17,0,128 :rem 45

2367 DATA 9,160,0,78,36,178 :rem 64

2373 DATA 199,40,51,52,41,170 :rem 150

2379 DATA 34,78,65,77,69,34 :rem 80

2385 DATA 170,199,40,51,52,41 :rem 153

2391 DATA 58,80,36,178,78,36 :rem 123

2397 DATA 170,34,91,44,66,65

2403 DATA 44,69,65,93,34,58

2409 DATA 90,83,36,178,34,32

2415 DATA 32,79,82,32,83,89

2421 DATA 83,40,54,56,48,41

2427 DATA 34,170,80,36,0,195

2433 DATA 9,170,0,90,86,36

2439 DATA 178,34,32,32,79,82

2445 DATA 32,83,89,83,40,54

2451 DATA 56,51,41,34,170,78

2457 DATA 36,58,84,83,36,178

2463 DATA 34,84,85,82,66,79

2469 DATA 83,65,86,69,34,170

2475 DATA 80,36,58,84,86,36

2481 DATA 178,34,84,85,82,66

2487 DATA 79,86,69,82,73,70

2493 DATA 89,34,170,78,36,0

2499 DATA 239,9,180,0,153,34

2505 DATA 32,32,84,79,32,83

2511 DATA 65,86,69,58,32,34

2517 DATA 84,83,36,58,153,34

2523 DATA 32,32,163,163,163,163

2529 DATA 163,163,163,34,58,153

2535 DATA 44,90,83,36,34,17

2541 DATA 17,0,31,10,190,0

2547 DATA 153,34,32,32,84,79

2553 DATA 32,86,69,82,73,70

2559 DATA 89,58,32,34,84,86

2565 DATA 36,58,153,34,32,32

2571 DATA 163,163,163,163,163,163

2577 DATA 163,163,163,34,58,153
2583 DATA 44,90,86,36,34,17

2589 DATA 17,0,88,10,200,0

2595 DATA 153,34,32,32,84,79

2601 DATA 32,76,79,65,68,58

2607 DATA 32,76,79,65,68,32

2613 DATA 40,84,85,82,66,79

2619 DATA 32,78,79,84,32,78

2625 DATA 69,67,69,83,83,65

2631 DATA 82,89,41,34,58,153

2637 DATA 34,32,32,163,163,163

2643 DATA 163,163,163,163,0,0

2649 DATA 0,56,165,45,133,90

2655 DATA 233,130,133,95,165,46

2661 DATA 133,91,233,2,133,96

2667 DATA 165,171,208,6,169,0

2673 DATA 162,208,208,4,165,55

2679 DATA 166,56,133,88,133,174

2685 DATA 134,89,134,175,32,191

2691 DATA 163,230,89,165,88,166

2697 DATA 89,133,193,134,194,172

2703 DATA 0,3,140,166,2,172

2709 DATA 1,3,140,167,2,141

2715 DATA 0,3,142,1,3,164

2721 DATA 171,240,4,133,55,134

2727 DATA 56,162,255,32,142,251

2733 DATA 32,219,252,32,219,252

2739 DATA 32,209,252,176,75,160

2745 DATA 0,177,172,201,190,208

2751 DATA 240,232,169,32,224,6

2757 DATA 240,13,224,7,208,2

2763 DATA 169,157,224,11,208,5

2769 DATA 169,189,44,169,162,145

2775 DATA 172,200,24,177,172,101

2781 DATA 193,145,172,8,200,177

2787 DATA 172,201,160,240,249,40

2793 DATA 101,194,145,172,224,4

2799 DATA 176,188,157,170,2,232

2805 DATA 136,177,172,157,168,2

2811 DATA 232,169,76,157,166,2

2817 DATA 208,170,96,32,121,0

rem 115

:rem 65

rem 110

:rem 66

:rem 51

rem 100

: rem 3

rem 115

:rem 62

rem 102

rem 126

rem 75

rem 12 5

rem 73

rem 123

rem 83

rem 64

rem 110

rem 56

rem 64

rem 114

rem 244

: rem 3

:rem 57

rem 233

rem 110

:rem 66

:rem 79

rem 104

:rem 97

s rem 6

;rem 63

rem 249

rem 113

:rem 71

:rem 69

:rem 69

:rem 76

srem 81

rem 111

rem 199

rem 141

rem 107

rem 25 5

rem 150

rem 160

rem 207

:rem 16

trem 9

:rem 17

:rem 67

:rem 35

:rem 39

rem 190

rem 190

rem 252

rem 249

:rem 5

rem 248

rem 197

:rem 96

rem 206

:rem 75

:rem 40

: rem 2

:rem 43

rem 251

trem 14

t rem 6

rem 210

rem 146

COMPUTE'S Gazette July 19S5 103

50 IF CK<)143099 THEN PRINT " (2 SPACESJ 
{RVS}ERROR DETECTED IN DATA STATEMENTS 
j" : STOP : rem 11 0 

60 PRINTTAB(16)n(RVS} DATA OK{3 DOWN}" : PRI 
NTTAB(4)"PRESS ANY KEY WHEN READY TO S 
AVE" : rem 253 

70 GET A$ : IF A$ .... .. THEN 70 : r em 241 
8 0 PRINT "{ CLR}POKE 43.1:POKE 44.8:POKE 4 

5 . 134 : POKE 46 . 13{2 OO\IN } " :rem 15 
90 PRINT .. SAVE .. CHR$(34);FI$; CHR$(34): ... .. ;D 

: rem 46 
100 POKE 631 . 19 : POKE 632 . 13:POKE 633 ,1 3 : P 

OK E 198 ,3 : END 
20 49 
2055 
2061 
2067 
2073 
2079 
2085 
2091 
2097 
2103 
2109 
2115 
21 21 
2127 
2133 
2139 
2145 
21 5 1 
2157 
2163 
2 169 
2175 

2181 
2187 
2193 
2199 
2205 
2211 
2217 
2223 
2229 
2235 
2 241 
2247 
2253 
2259 
226 5 
2271 
2277 
2283 
2289 
2295 
2301 
23 0 7 
2313 
2319 
2325 
2331 
2337 
2343 
23 49 
235 5 
2361 
2367 
2373 
2379 
2385 
239 1 

DATA 
DATA 
DATA 
DATA 
DATA 
OATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

62 , 8 ,1 00 ,0, 153 , 34 
147,17,17 , 17 , 34 ,1 63 
49,50 , 41,34,18 , 32 
84,85,82 , 66 , 79,83 
65 , 86 ,69,47,76 , 79 
65.68,32,146 , 17,17 
17 . 17,34,58 ,1 53 , 34 
32.32 , 32 , 32 , 82 , 69 
76 , 79 , 67,65,84, 69 
32 , 84 , 79 , 58 ,1 7 ,17 
0 , 140 , 8 , 1113 , 0, 153 
34,32,32 , 32 , 32,32 
32 , 32 , 49,46 , 32 , 66 
65,83 , 73, 67 , 32,82 
65,77,32,40,80,79 
73 , 78 , 84 , 69.82,32 
53 , 53 ,4 7,53,54,41 
17 , 34 , 58,153 , 34 , 32 
32,32,32,3 2 ,32. 32 
50 , 46 , 32 , 70 , 82,79 
77 , 32 , 53 , 50 , 54 ,48 
54,32,84,48,32, 53 
51,50 , 52,56,17 , 17 
0.199 , 8 , 1 20,13,1 5 1 
49 , 55 ,49,44,48 . 58 
133 ,34. 32,32,32,32 
89 ,79 ,85 , 82 , 32 , 67 
72,79,73,67,69.32 
40,49,47 , 50,4 1 , 34 
59,65,36,50,139.65 
,36,178,34 , 49,34,167 
151,49,55,49,44.49 
58 , 137,49,52,48 , 0 
216 ,8,1 313,13,1 39,65 
36,179,177,34,50,34 
167 , 49 , 50 , 48.0 . 24 5 
8 , 140,0 . 158 . 40,194 
40.52,53 . 41.170.50 
53 , 54 ,1 72,194 . 40. 52 
54,41 . 171.56.49.50 
41.58 . 1 56 ,0, 62 , 9 
1 50 ,13 , 15 3 , 34,14 7 , 17 
17,17,32.32.32.32 
78 , 79 , 87 ,3 2.76 , 79 
67,65,84 , 69 , 69,32 
65,84.58,34 . 194.40 
49,57,51 , 41 . 1713 , 513 
53 , 54.172.194,40.49 
57 , 52.41 , 34 . 45.34 
194,40,49.55,5 2 ,41 
1713,50, 53 , 54 ,1 72 , 194 
40.49 , 55,53,41.34 
17.17.17 . 17 , 0,1 28 
9.160,13 , 78,36,179 
199 , 40 , 51. 5 2 . 41 , 170 
34 . 79.6 5 ,77, 69 , 34 
170 , 199 , 40 , 51 , 52 . 41 
58 ,80.36 , 178 , 78 .36 

: rem 148 
:rem 38 

:rem lSI 
:rem 43 
: rem 79 
: rem 82 

: reI'! 113 
:rem 1135 

: r em 4 7 
: rem 88 
: re m 58 
:rem 26 
: rem 31 
: rem 4 6 
: rem 62 
:rem 57 

72 :rem 
: rem 
:rem 
:rem 
: rem 
: rem 
: rem 

51 
96 
J5 
55 
61 
56 

: rem 47 
45 :rem 

: rem 74 
:rem 93 
: rem 73 
: rem 64 
:rem 47 

:rem 118 
:rem 167 
:rem 114 

: rem 55 
: rem 98 

: rem 158 
:rem III 

: rem 98 
: rem 87 

: rem 1 56 
:rem 105 

: rem 10 
: rem 146 

: rem 32 
: rem 82 
: rem 69 

:rem 1 14 
: rem 99 

:rem 153 
: rem 52 

: rem 1133 
: rem 206 

: rem 52 
: rem 45 
: rem 64 

: rem 150 
: rem 80 

: rem 153 
:rem 123 

2397 DATA 
24 03 DATA 
24139 DATA 
2415 DATA 
2421 DATA 
2427 DATA 
2433 DATA 
2439 DATA 
2445 DATA 
245 1 DATA 
2457 DATA 
2463 DATA 
24 69 DATA 
24 75 DATA 
2481 DATA 
2487 DATA 
2493 DATA 
2499 DATA 
2505 DATA 
2511 DATA 
2517 DATA 
2523 DATA 
2529 DATA 
2535 DATA 
2541 DATA 
2547 DATA 
2553 DATA 
25 59 DATA 
2565 DATA 
2571 DATA 
2577 DATA 
2583 DATA 
2589 DATA 
2595 DATA 
2601 DATA 
26137 DATA 
2613 DATA 
26 19 DATA 
262'5 DATA 
2631 DATA 
263 7 DATA 
2643 DATA 
26 49 DATA 
2655 DATA 
2661 DATA 
2667 DATA 
2673 DATA 
2679 DATA 
2685 DATA 
2691 DATA 
2697 DATA 
27133 DATA 
2709 DATA 
2715 DATA 
2721 DATA 
2727 DATA 
2733 DATA 
2739 DATA 
27 45 DATA 
2751 DATA 
27 57 DATA 
2 763 DATA 
2769 DATA 
2775 DATA 
2781 DATA 
2787 DATA 
2793 DATA 
2799 DATA 
28135 DATA 
2811 DATA 
29 17 DATA 

17~ , 34,91 , 44 , 66.65 : rem 115 
44,69,65 , 93,34,58 :rem 65 
90 , 83 ,36,1 79 , 34, 32 : rem 11 0 
32 , 79,82.32.93,99 :rem 66 
83 ,413.54,56,48 ,41 :rem 5 1 
34. 170 . 813 ,36,0, 195 : rem HH} 
9 .1 713,13.913, 86 , 36 :rem 3 
179,34.32 , 32.79,82 :rem 11 5 
32 , 93 .99 , 83 , 40 . 54 :rem 62 
56 , 51,41 , 34 ,1 713,78 :rem le2 
36,58 , 94,83 , 36,179 :rem 126 
34 , 84 ,95 , 82 , 66,79 : rem 75 
83,65 , 96 , 69,34.1713 : rem 125 
80 , 36 , 58 .94, 96 , 36 :rem 73 
178 , 34 ,94 , 8 5 , 8 2, 66 : r em 123 
79 . 86 , 69,92 , 73.70 :rem 83 
89 ,34,170 , 78,36,13 : rem 64 
239 , 9 , 180 . 13,153,34 :rem 110 
3 2 , 32 , 84,79 . 32,83 :rem 56 
65,86,69 , 58,32.34 : rem 64 
94 . 83 . 36 , 59 . 153 , 34 : rem 114 
32 , 32 .163 ,1 63 , 163,163 : rem 24 4 
163 , 163 , 163 , 34,59 , 153 : rem 3 
44 , 913,83 , 36 . 34,17 : rem 57 
17,13 . 31 ,10,1913.0 : rem 233 
153 , 34 , 32,32 , 9 4 , 79 : rem lIe 
32 , 96,69 , 82 , 73.70 : rem 66 
89 . 59 , 32,34 , 84 , 96 :rem 79 
36 , 59 . 153 . 34 , 32,32 : rem 1~4 
163 ,163 . 163,163,163.163 :rem 97 
163 , 163 ,163 , 34 , 58 , 1 53 :rem 6 
44 . 90,96,36,34,17 :rem 63 
17 . 13,88 , 113.200 , 0 :rem 249 
153 , 34.32 , 32 , 84,79 : rem 113 
3 2 , 76 , 79,65 , 68,59 :rem 71 
32 , 76 , 79,65 , 68,32 : rem 69 
40 , 84 . 95 , 82,66,79 :rem 69 
32,78 , 79,84 , 32,78 : rem 76 
69 , 67 , 69 , 83 , 83 , 65 : rem 81 
82,89 , 41 , 34 , 58 , 153 :rem II I 
34,32,32 . 163,163,163 :rem 199 
163,163 , 163 , 163 . 0,0 :rem 141 
0 , 56 , 165 , 45,133 , 913 : rem 1 07 
233.1313,133 , 95 , 16 5 ,46 :rem 255 
133 , 91,23 3 , 2 , 133 , 96 :rem 1 513 
165 ,1 71 , 209,6 , 169 , 0 : rem 160 
162 , 2139 , 209 , 4 ,165 , 55 :rem 207 
166 , 56,133 , 88 , 133 , 174 :Tem 16 
1 34 , 89 ,1 34 , 175,32 , 191 
163 , 2313 , 89 , 165 . 88 , 166 
89,133 , 193 ,1 34, 194 , 172 
13,3 , 149,166 , 2,172 
1,3 . 140, 167 , 2 , 141 
9.3,142, 1. 3,164 
171,240 , 4 , 133 , 55.134 
56 ,162 , 255 , 32.142.251 
32,219.252.32,219,252 
32,209,252,176 , 75.169 
13 , 177 , 172 , 201 , 190 , 209 
240,232 , 169 , 32 , 224,6 
240,13 , 224.7 , 209 , 2 
169 ,157,224 .11.298 . 5 
169,199,44,169,162 ,145 
172 , 200 , 24,177.172 . 101 
193 , 145 , 172 , 8 . 200,177 
172,291 , 160 . 2413,249,413 
1131,194,145 , 172 , 22 4 .4 
176, 199 , 157 , 170 , 2 , 232 
136, 177. 172,157 . 169 , 2 
232 , 169 , 76 ,1 57.166 , 2 
2138,170 , 96,32,121 , 13 

:rem 9 
: rem 17 
: rem 67 
: rem 35 
: rem 39 

: rem 190 
: rem 1913 
:rem 2 52 
: rem 249 

:rem 5 
:rem 248 
:rem 197 

: rem 96 
: rem 296 

:rem 75 
: rem 40 
:rem 2 

:rem 43 
: rem 251 

: rem 14 
: r em 6 

:rem 210 
:rem 146 
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2823

2829

2835

2841

2847

2853

28 59

2865

2871

2S77

2883

2889

2895

2901

2907

2913

2919

2925

2931

2937

2943

2949

2955

2961

2967

2973

2979

2985

2991

2997

3003

3009

3015

3021

3027

3033

3039

3045

3051

3057

3063

3069

3075

3081

3087

3093

3099

3105

3111

3117

3123

3129

3135

3141

3147

3153

3159

3165

3171

3177

3183

3189

3195

3201

3207

3213

3219

3225

3231

3237

3243

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

168,32,115,0,192,148

208,8,190,104,0,208

10,108,166,2,192,149

208,249,190,31,0,162

128,108,166,2,169,0

133,10,32,212,225,169

0,32,213,255,176,56

162,209,142,165,3,202

142,167,3,169,96,141

209,3,32,81,3,8

169,145,32,210,255,32

216,245,40,208,8,32

209,252,144,3,76,141

225,162,28,76,55, 164

32,14,226,32,138,173

32,247,183,165,20,166

21,96,76,249,224,169

188,190,200,160,1,32

189,255,169,1,170,168

32,186,255,134,171,32

121,0,201,34,208,32

136,2 30,122,177, 122,240

4,201,34,208,8,198

171,165,171,208,240,169

32,190,199,1,232,224

17,144,242,32,121,0

240,86,169,34,32,255

174,240,79,190,87,0

133,78,134,79,190,87

0,133,80,134,81,190

10,1,176,230,162,9

190,237,0,157,44,3

202,16,247,162,44,160

3,134,193,132,194,162

60,134,174,132,175,70

157,32,237,245,8,32

21,253,6,157,40,176

131,169,16,133,183,32

147,246,190,19,1,96

46,3,165,1,9,48

133,139,208,27,160,3

185,43,0,153,78,0

136,16,247,48,183,23(1

78,208,2,230,79,165

78,197,80,165,79,229

81,96,88,162,0,160

0,132,192,173,17,208

41,239,141,17,208,165

1,133,139,41,254,133

1,202,208,253,136,208

250,120,132,83,169,2

190,138,1,198,83,208

247,169,9,133,83,165

83,190,138,1,198,83

208,247,165,78,190,138

1,165,79,190,141,1

165,80,190,141,1,165

81,190,141,1,162,4

190,134,1,132,171,177

78,190,146,1,190,4

1,144,246,234,165,171

190,146,1,190,141,1

140,160,2,32,147,252

165,139,9,48,133,1

133,192,96,202,208,253

96,162,3,44,162,5

190,134,1,133,189,24

101,171,133,171,169,8

133,164,190,190,1,166

163,202,208,253,190,190

1,70,189,162,13,144

ren 201

rent 150

rem 203

rem 197

rem 158

rem 243

rem 158

rem 249

rem 213

rem 213

rem 254

rem 160

rem 209

rem 208

rem 200

rem 254

rem 22 5

rem 194

:rem 11

: rem 1

rem 13 3

:rem 92

rem 109

rem 102

rem 208

rem 141

rem 221

rem 169

rem 226

rem 155

:rem 83

:rem 96

rem 239

rem 241

rem 246

rem 149

rem 151

rem 246

rem 155

rem 212

rem 195

:rem 53

: rem 0

rem 158

rem 23 3

rem 109

rem 202

rem 246

rem 184

rem 239

rem 188

rem 211

rem 214

rem 158

:rem 61

:rem 96

rem 201

:rem 92

rem 243

rem 107

rem 249

rem 146

rem 192

:rem 98

:rem 44

:rem 48

rem 199

rem 245

rem 243

:rem 91

rem 146

3249

3255

3261

3267

3273

3279

3285

3291

3297

3303

3309

3315

3321

3327

3333

3339

3345

3351

3357

3363

3369

3375

3381

3387

3393

3399

3405

3411

3417

3423

3429

3435

3441

3447

3453

3459

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

2,162,41,134,163,198

164,240,17,162,9,190

134,1,234,240,223,165

1,73,8,133,1,238

32,208,96,32,32,32

32,32,32,32,32,32

32,32,32,32,32,32

32,173,17,208,41,239

141,17,208,32,21,253

200,132,192,169,54,133

1,202,208,253,136,20B

250,120,169,248,141,6

221,32,228,3,102,189

169,2,197,189,208,245

133,123,160,9,32,212

3,201,2,240,249,196

189,208,230,32,212,3

136,208,246,133,172,32

212,3,133,173,32,212

3,133,174,32,212,3

133,175,132,171,32,212

3,145,172,36,16,24

101,171,133,171,32,219

252,32,209,252,144,236

32,212,3,140,160,2

32,147,252,165,139,133

1,88,133,192,32,170

245,134,45,132,46,165

189,197,171,76,154,225

169,8,133,163,32,228

3,102,189,198,163,208

247,165,189,96,169,16

44,13,220,240,251,173

13,221,142,7,221,72

169,25,141,15,221,104

74,74,96

:rem 204

:rem 202

:rem 237

: rem 0

:rem 98

:rem 41

:rem 38

irem 202

rem 197

:rem 35

rem 242

rem 246

rem 189

:rem 15

rem 185

rem 149

rem 195

rem 40

rem 188

rem 88

rem 40

:rem 101

rem 33

rem 49

rem 83

rem 56

:rem 147

:rem 247

:rem 65

:rem 204

i rem 6

: rem 22

:rem 235

:rem 141

:rem 242

:rem 140

Program 21 TurboTape Generator—
VIC Version

10 FI$="TURBO/VIC":D=1:REM FOR DISK CHANG

E 1 TO 8 :rem 0

20 PRINT "{CLR}[4 D0WN}[2 SPACESJENTERING

TURBOTAPE[5 DOWN}" : rem 113

30 FOR 1=4097 TO 5260 :rem 20

40 READ A:POKE I,A:CK=CK-A:NEXT :rem 88

50 IF CKO123822 THEN PRINT "{RVSjERROR D

ETECTED IN DATA STATEMENTS":STOP

:rem 69

60 PRINTTAB(7)"{RVS}DATA 0K{2 DOWN}":PRIN

T"PRESS ANY KEY TO SAVE" :rem 185

70 GET A$:IF A$=""THEN 70 :rem 241

80 PRINT"{CLR]POKE 43,1:POKE 44,16:POKE 4

5,141:POKE 46,20[2 DOWN}" :rem 58

90 PRINT"SAVE"CHR$(34);FI$;CHR$(34);","D

:rem 243

100 POKE 631,19:POKE 632,13:POKE 633,13:P

OKE 198,3:END :rem 14S

4097 DATA 32,16,100,0,153,34 :rem 87

4103 DATA 147,32,32,32,144,18 :rem 139

4109 DATA 32,84,85,82,66,79 :rem 72

4115 DATA 83,65,86,69,47,76 irem 76

4121 DATA 79,65,68,32,31,17 :rem 56

4127 DATA 0,61,16,110,0,158 :rem 34

4133 DATA 40,194,40,52,53,41 :rem 91

4139 DATA 170,50,53,54,172,194 :rem 205

4145 DATA 40,52,54,41,171,55 :rem 96

4151 DATA 57,53,41,58,156,0 :rem 51

4157 DATA 112,16,120,0,153,-34 : rem 133

4163 DATA 78,79,87,32,65,84 :rem 78

104 COMPUTE! s Gazette July 19U5

2823 DATA 168 , 32 ,1 15,0 , 192 , 148 : rem 201 
2829 DATA 21218,8 , 190,104 , 0,208 : rem 150 
2835 DATA 10 ,108 , 166 , 2 , 192,149 : rem 203 
2841 DATA 208 , 249 ,1 9121,31,121 , 162 : rem 197 
2847 DATA 128 ,1 08,166,2, 169 , 0 : rem 158 
2853 DATA 133 , 1121 , 32 , 212 , 225 , 169 : rem 243 
2859 DATA 121 , 32 , 213,255 , 176 , 56 : rem 158 
2865 DATA 162,21219 , 142, 165 , 3 , 21212 :rem 249 
2871 DATA 142 ,167 , 3 , 169 , 96 , 141 : rem 213 
2877 DATA 2 121 9 , 3 , 32 , 81 , 3 , 8 : rem 213 
2883 DATA 16 9,145, 32 , 210 , 255 , 32 :rem 25 4 
2889 DATA 216, 245 ,4121, 208 , 8 , 32 : rem 16121 
2895 DATA 21219 , 252 , 144, 3,76 , 141 trem 21219 
291211 DATA 225 , 162, 28 , 76 , 55 , 164 trem 21218 
2907 DATA 32,14 , 226 , 32 , 138,173 :rem 20121 
2913 DATA 32 , 247 , 183,165,20 , 166 : rem 254 
2919 DATA 21 , 96 , 76 , 24-9,224 ,1 69 :rem 225 
2925 DATA 188 , 19121 , 21210 , 160 , 1 , 32 : rem 194 
2931 DATA 189 , 255 , 169,1 , 170 , 168 : rem 11 
2937 DATA 32 , 186 , 255 , 134,171,32 : rem 1 
2943 DATA 121 , 0 , 201 , 34 , 208 , 32 : rem 133 
2949 DATA 136,23121 , 122,177 , 122 , 240 : rem 92 
2955 DATA 4,201 , 34 , 208,8,198 : rem 11219 
2961 DATA 171 , 165,171 , 21218 , 240 , 169:rem 102 
2967 DATA 32, 190 , 199, 1, 232 , 224 : rem 208 
2973 DATA 17 , 144 , 242 , 32 , 121 , 0 : rem 14 1 
2979 DATA 240 , 86,169,34,32 , 255 : rem 221 
2985 DATA 174 , 24121, 79 , 1913 , 87 , 0 : rem 169 
2991 DATA 133 , 78 , 134,79 , 190,87 : rem 226 
2997 DATA 121,133,813,134,81,190 :rem 155 
30133 DATA 10 , 1,176 , 2313 , 162 , 9 t eem 83 
3009 DATA 1913 , 237 , 13 , 157,44 , 3 : rem 96 
3015 DATA 202 , 16,247 , 162,44,160 teem 239 
3021 DATA 3 , 134 , 193,132 , 194,162 :rem 241 
312127 DATA 60 , 134 , 174,132,175 , 70 : rem 246 
3033 DATA 157~32 , 237 , 245,8 , 32 : rem 149 
3039 DATA 21 , 253 , 6 , 157 , 4121 , 176 : rem 151 
31214 5 DATA 131, 169 , 16 , 133 , 183 , 32 : rem 246 
312151 DATA 147 , 246 , 190 , 19 , 1 , 96 : rem 155 
30 57 DATA 46 , 3 ,165 , 1 , 9 , 48 t eem 212 
3063 DATA 133 , 139 , 208 , 27,160 , 3 :rem 195 
3069 DATA 185 , 43 ,0, 153 , 78 , 0 : rem 53 
30 75 DII.TA 136 , 16 , 247 , 4A , 183,23A : rem" 
308 1 DATA 78 , 208 , 2 , 230 , 79 , 165 : rem 158 
3087 DATA 78 , 197 , 80 , 165 , 79 , 229 teem 233 
3093 DATA 81, 96 , 88,162 , 0,160 : rem 109 
3099 DATA 0,132 , 192 , 173 , 17 , 21218 :rem 202 
3 105 DATA 41,239 , 141,17,208 , 165 :rem 246 
311 1 DATA 1 , 133 , 139 , 41 , 254 , 133 :rem 184 
31 17 DATA 1 , 202 , 208 , 253 , 136,208 : rem 239 
3123 DATA 250 , 120 , 132,83,169,2 :rem 188 
3 1 29 DATA 190 , 138 , 1 , 198 , 83,208 : rem 211 
3135 DATA 247 , 169 , 9, 133 , 83,165 : rem 21 4 
3141 DATA 83 ,1 90 , 138 , 1,198,83 : rem 158 
3147 DATA 208 , 247, 165 , 78 , 190 , 138 :rem 6 1 
3153 DATA 1,165 , 79 , 190 , 141,1 : rem 96 
3159 DATA 165 , 80 , 190 , 141,1,165 : rem 20 1 
3165 DATA 81 , 19121 , 141 , 1 , 162 , 4 :rem 92 
317 1 DATA 19121 , 134 , 1,132 , 171,177 : rem 243 
3 177 DATA 78 , 19121 ,146 , 1 , 19121,4 : rem 107 
3 183 DATA 1,144 , 246,234 , 165 , 171 : rem 249 
3189 DATA 19121 , 146 , 1 , 19121 , 141 , 1 : rem 146 
3195 DATA 14121 , 16121 , 2 , 32 , 147,252 : rem 192 
3291 DATA 165 , 139,9 , 48 , 133,1 :rem 98 
321217 DATA 133,192 , 96 , 21212 , 208 , 253 : rem 44 
3213 DATA 96 , 162 , 3,44 , 162 , 5 : rem 48 
3219 DATA 19121 ,1 34 , 1 , 133 , 189 , 24 :rem 199 
3225 DATA 11211 , 171 , 133 , 17 1 ,1 69 , 8 :rem 245 
323 1 DATA 13 3 , 164 , 19121 ,1 9121,1, 166 :rem 243 
3237 DATA 163 ,21212,21218 , 253 , 190 , 190 :re m 9 1 
3243 DATA 1 , 70, 189 , 162 ,1 3 , 14 4 : rem 146 

104 COMpuTEr!f GaZ8tf9 Juty 1985 

3249 DATA 2 ,162 , 41 , 134 , 163 ,198 
3255 DATA 164 , 24121 , 17 , 162,9 , 19121 
326 1 DATA 134,1 , 234, 240 , 2 23 ,165 
3267 DATA 1 , 73 , 8 , 133,1 , 2 38 
3273 DATA 32, 208 , 96, 32 , 32, 32 
3279 DATA 32 , 32 , 32 , 32 , 32 , 32 
3 285 DATA 32 , 32, 32 , 32 , 32 , 32 
329 1 DATA 32 , 17 3,17 ,2121 8 ,41, 239 
3 297 DATA 141, 17 , 21218, 32 , 21,253 
330 3 DATA 200,132 , 192,169 , 54,133 
3309 DATA 1 , 202 , 208,253 ,1 36 , 208 
331 5 DATA 25121 , 120,16 9, 248 ,141 , 6 
3321 DATA 221 , 32 , 228 ,3,102 ,189 
3327 DATA 169,2 , 197 , 189 , 20 8 , 24 5 
3333 DATA 133 , 123 , 160 , 9 , 32 , 212 
3339 DATA 3,21211,2 , 240,24 9,196 
3345 DATA 189,208 , 23121 , 32 , 21 2 , 3 
3351 DATA 136 , 208,246, 133 ,1 72 , 32 
3357 DATA 212 , 3 ,1 33 ,1 73 , 32 , 21 2 
3363 DATA 3 , 133 , 174, 32 ,21 2 , 3 
3369 DATA 133 , 175 ,1 32 ,171, 32 , 212 
3375 DATA 3 , 145 , 172 , 36 , 16 , 24 
3381 DATA 101 , 171,133 , 171, 32 , 219 
3387 DATA 252 , 32 , 209 , 252 , 144 , 236 
3393 DATA 32 , 212 , 3 ,140 ,160 , 2 
3399 DATA 32 , 147 , 252 , 165 , 139 , 133 
3405 DATA 1, 88 ,1 33 ,192,32,1 713 
3411 DATA 245 , 134, 45 , 132 , 46 , 165 
3417 DATA 189 ,197 , 171, 76, 154,225 
3423 DATA 169 , 8 , 133,163 , 32 , 228 
3429 DATA 3 , 102 , 189 , 198 , 163 , 2138 
3435 DATA 247,165 , 189 , 96,169 , 16 
3441 DATA 44 , 13 , 220 , 240 , 251, 173 
3447 DATA 13,221, 1 42 , 7 , 22 1, 72 
3453 DATA 169 , 25 ,1 41 , 15 , 221 , 104 
3459 DATA 74 , 74,96 

Tr em 204 
:rem 202 
: r em 237 

:rem 0 
: rem 98 
:re m 41 
: rem 38 

I r em 202 
: rem 197 

: rem 35 
:rern 242 
: r e m 246 
: r em 189 

: rem 15 
: r em 185 
: rem 149 
: r em 195 

:eem 4e 
: rem 188 
:rem 88 
: rem 40 

:rem l e I 
: rem 33 
lrem 49 
: rem 83 
:rem 56 

:rem 147 
: re m 247 
:rem 65 

: r em 2e4 
: rem 6 

: rem 22 
:rem 235 
: rem 141 
: rem 242 
: rem 140 

Program 2: TurboTape Generator­
VIC Version 
10 FI$l2 "TURBO/VIC " : D=l : REM FOR DISK CHANG 

E1T08 : rem 0 
2121 PRINT "{CLR}{4 DOWN}{2 SP ACES}ENTERI NG 

TURBOTAPE{5 DOWN} " : rem 113 
30 FOR 1 .. 4097 TO 526121 : rem 20 
40 READ A:PQKE I , A:CK=CK-.·A:NEXT : rem 88 
50 IF CKo123822 THEN PRINT " {RVS}ERROR 0 

ETECTED IN DATA STATEMENTS" : STOP 
: rem 69 

60 PRINTTAB(7) " !RVS ! DATA OK{2 DOWN }" :PRIN 
T"PRESS J\NY KEY TO SAVE " : rem 185 

78 
S8 

GET A$ : IF A$; ""THEN 70 :rem 241 

98 

PRINT"{CLR}POKE 43 , 1 : POKE 44 , 16:POKE 4 
5 , 1 41 :POKE 46 , 20{2 DOWN ) " t eem 58 
PRINT "SAVE "CHR$ (34 ) ;FI$ ; CHH$ (34); ", " 0 

100 POKE 631,19:POKE 632 , 13:POKE 
OKE 198 , 3:END 

4097 DATA 32 , 16 , 100 , 0 , 153 , 34 
4103 DATA 147,32 , 32 , 32 , 144 , 18 
4109 DATA 32 , 84,85,82,66,79 
4115 DATA 83 , 65,86,69 , 47 , 76 
4121 DATA 79,65,68,32 , 31 , 17 
4127 DATA 0 , 61 , 16 , 110,0 , 158 
4133 DATA 4e,194 , 40 , 52 , 53 , 41 
41 39 DATA 170 , 50 ,53 , 54 ,1 72 , 194 
41 45 DATA 40 , 52 ,54,41 , 171, 55 
4151 DATA 57 , 53 , 41 , 58 , 156 , 0 
4157 DATA 112 ,16 ,1 20 ,0, 153 ,.34 
4163 DATA 78,79,87 , 32 , 65 , 84 

: rem 24 3 
633 , 13:P 
: rem 148 

: rem 87 
: rem 139 

:rem 72 
: rem 76 
: eem 56 
: rem 34 
: rem 91 

: rem 21215 
: rem 96 
: rem 51 

: rem 133 
: rem 78 



4169

4175

4181

4187

4193

4199

4205

4211

4217

4223

4229

4235

4241

4247

4253

4259

4265

4271

4277

4283

4289

4295

4301

4307

4313

4319

4325

4331

4337

4343

4349

4355

4361

4367

4373

4379

4385

4391

4397

4403

4409

4415

4421

4427

4433

4439

4445

4451

4457

4463

4469

4475

4481

4487

4493

4499

4505

4511

4517

4523

4529

4535

4541

4547

4553

4559

4565

4571

4577

4583

4589

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

34,194,40,49,57,51 :rera 114

41,170,50,53,54,172 :rem 148

194,40,49,57,52,41 :rem 107

34,45,34,194,40,49 :rem 112

55,52,41,170,50,53 :rem 98

54,172,194,40,49,55 :rem 169

53,41,0,155,16,130 :rem 84

0,78,36,178,199,40 :rem 109

51.52.41.170.34.78 :rem 100

65,77,69,34,170,199 :rem 171

40,51,52,41,58,79 :rem 58

80,36,178,78,36,170 :rem 165

34,91,44,66,65,44 :rem 57

69,65,93,0,229,16 :rem 65

140,0,90,83,36,178 :rem 102

34,83,89,83,40,54 :rem 69

56.48.41.34.170.79 :rem 114

80,36,58,90,86,36 :rem 66

178,34,83,89,83,40 :rem 124

54,56,51,41,34,170 :rem 101

78,36,58,84,83,36 :rem 82

178,34,84,83,65,86 :rem 129

69,34,170,79,80,36 :rem 109

58,84,86,36,178,34 :rem 123

84,86,69,82,73,70 :rem 69

89,34,170,78,36,0 :rem 63

11,17,150,0,153,34 :rem 84

17,144,18,84,79,32 :rem 108

83,65,B6,69,58,31 :rem 75

17,34,58,153,84,83 :rem 112

36,44,34,32,32,79 :rem 60

82,34,58,153,90,83 :rem 114

36,0,50,17,160,0 :rem 241

153,34,144,18,84,79 :rem 168

32,86,69,82,73,70 :rem 68

89,58,31,17,34,58 :rem 75

153,84,86,36,44,34 :rem 117

32,32,79,82,34,58 :rem 63

153,90,86,36,0,112 irem 106

17,170,0,153,34,17 :rem 89

144,18,84,79,32,76 :rem 119

79,65,68,58,31,17 :rem 70

34,58,153,34,76,79 :rem 114

65,68,32,79,82,32 :rem 68

76,79,65,68,34,78 :rem 80

36,44,34,32,40,84 :rem 55

85,82,66,79,32,78 :rem 78

79,84,32,82,69,81 irem 71

85,73,B2,69,68,41 :rem 77

0,0,0,56,165,45 srem 199

133,90,233,127,133,95 (rem 4

165,46,133,91,233,2 :rem 155

133,96,165,55,133,88 :rem 218

133,174,166,56,134,89 :rem 17

134,175,32,191,195,230 : rem 51

89,165,88,166,89,133 :rem 242

193,134,194,172,0,3 :rem 148

140,166,2,172,1,3 :rem 35

140,167,2,141,0,3 :rem 37

142,1,3,133,55,134 :rem 88

56,162,255,32,210,251 :rem 250

32,27,253,32,27,253 :rem 151

32,17,253,176,75,160 :rem 204

0,177,172,201,190,208 !rem 250

240,232,169,32,224,6 irem 199

240,13,224,7,208,2 :rem 98

169,157,224,11,208,5 :rem 208

169,189,46,169,162,145 :rem 70

172,200,24,177,172,101 :rem 42

193,145,172,8,200,177 :rem 4

172,201,160,240,249,40 :rem 45

4595

4601

4607

4613

4619

4625

4631

4637

4643

4649

4655

4661

4667

4673

4679

4685

4691

4697

4703

4709

4715

4721

4727

4733

4739

4745

4751

4757

4763

4769

4775

4781

4787

4793

4799

4805

4811

4817

4823

4829

4835

4841

4847

4853

4859

4865

4871

4877

4883

48B9

4895

4901

4907

4913

4919

4925

4931

4937

4943

4949

4955

4961

4967

4973

4979

4985

4991

4997

5003

5009

5015

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

101,194,145,172,224,4

176,188,157,170,2,232

136,177,172,157,168,2

232,169,76,157,166,2

208,170,96,32,121,0

168,32,115,0,192,148

208,8,190,102,0,208

10,108,166,2,192,149

208,249,190,29,0,76

116,196,169,0,133,10

32,209,225,169,0,32

213,255,176,56,162,209

142,161,3,202,142,163

3,169,96,141,206,3

32,81,3,8,169,145

32,210,255,32,112,246

40,208,8,32,17,253

144,3,76,141,225,162

28,76,55,196,32,11

226,32,138,205,32,247

215,165,20,166,21,96

76,246,224,169,183,190

202,160,1,32,189,255

169,1,170,168,32,186

255,134,171,32,121,0

201,34,208,32,136,230

122,177,122,240,4,201

34,208,8,198,171,165

171,208,240,169,32,190

201,1,232,224,17,144

242,32,121,0,240,90

169,34,32,255,206,240

83,190,85,0,133,78

134,79,190,85,0,133

80,134,81,190,12,1

176,230,162,13,190,235

0,157,44,3,202,16

247,162,44,160,3,134

193,132,194,162,60,134

174,132,175,70,157,32

133,246,8,32,138,255

6,157,40,176,131,169

16,133,183,32,44,247

190,21,1,96,46,3

173,28,145,133,251,9

12,141,28,145,208,23

160,3,185,43,0,153

78,0,136,16,247,48

179,230,78,208,2,230

79,165,78,197,80,165

79,229,81,96,88,162

0,160,0,132,192,173

28,145,133,251,9,12

141,28,145,202,208,253

136,208,250,120,132,83

169,2,190,138,1,198

83,208,247,169,9,133

83,165,83,190,138,1

198,83,208,247,165,78

190,138,1,165,79,190

141,1,165,80,190,141

1,165,81,190,141,1

162,4,190,134,1,132

171,177,78,190,146,1

190,6,1,144,246,234

165,171,190,146,1,190

141,1,140,160,2,32

207,252,165,251,141,28

145,133,192,169,27,141

15,144,96,202,208,253

96,162,3,44,162,5

rem 253

rem 254

: rem 8

rem 212

rem 148

rem 203

rem 141

rem 205

rem 162

rem 205

rem 152

:rem 54

rem 244

rem 109

j rem 67

rem 246

rem 103

rem 209

rem 108

rem 254

rem 204

:rem 59

rem 201

rem 211

rem 195

rem 242

rem 237

rem 221

:rem 50

rem 196

rem 141

srem 3

rem 120

rem 163

rem 106

:rem 43

:rem 39

rem 202

:rem 47

srem 5

rem 210

rem 209

rem 209

: rem 4

rem 215

rem 201

:rem 98

rem 121

rem 211

rem 243

rem 190

rem 136

rem 153

:rem 41

:rem 44

rem 165

rem 217

rem 166

:rem 25

rem 221

rem 200

:rem 97

rem 150

rem 218

rem 162

:rem 5

:rem 87

:rem 57

:rem 42

rem 250

jrem 50
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4169 DATA 34,194,40 , 49 , 57 , 51 : rem 114 4595 DATA 191,194,145,172,224,4 :rem 253 
4175 DATA 41,179,59 , 53,54,172 :rem 148 4691 DATA 176,188,157 , 179,2,232 :rem 254 
4181 DATA 194,413,49,57,52,41 :rem 107 4697 DATA 136,177,172,157,168,2 :rem 8 
4187 DATA 34,45,34,194,49,49 :rem 112 4613 DATA 232,169,76,157,166,2 :rem 212 
4193 DATA 55,52,41,179,513,53 :rem 98 4619 DATA 298 ,170,96,3 2,121,13 :rem 148 
4199 DATA 54,172,194,49,49,55 :rem 169 4625 DATA 168,32,115,0 , 192,148 : rem 203 
4295 DATA 53 ,41, 13,155 , 16,130 : rem 84 4631 DATA 298 ,8,1 99,192 , 0,298 :rem 141 
4211 DATA 9,78,36,178,199,49 : rem 109 4637 DATA 19,108 , 166,2 , 192,149 : rem 205 
4217 DATA 51 ,52 , 41,179,34,78 : rem 100 4643 DATA 298 , 249 , 199,29 ,0,76 : rem 162 
4223 DATA 65 ,77 , 69 , 34 ,179,199 : rem 171 4649 DATA 116 , 196 , 169 , 9,133,19 : rem 205 
4229 DATA 49,51 , 52,41,58,79 :rem 58 4655 DATA 32,299,225 , 169,9,32 :rem 152 
4235 DATA 89,36 , 178 , 78 , 36,179 : rem 165 4661 DATA 213,255,176,56,162,299 : rem 54 
4241 DATA 34,91,44,66,65,44 : rem 57 4667 DATA 142,161,3,292,142,163 : rem 244 
4247 DATA 69,65,93,9,229,16 : rem 65 4673 DATA 3 ,169 , 96,141,2136,3 :rem 109 
4253 DATA 149,0,99,83,36 , 178 : rem 102 4679 DATA 32,81,3,8 , 169,145 :rem 67 
4259 DATA 34 , 83 , 89 , 83 ,49 , 54 : rem 69 4685 DATA 32,210 , 255,32,112,246 :rem 246 
4265 DATA 56,48,41,34 , 179,79 :rem 114 4691 DATA 49,298,8,32,17,253 :rem 103 
4271 DATA 89 ,36, 58 , 99,86,36 : rem 66 4697 DATA 144,3,76,141,225,162 :rem 209 
4277 DATA 178 ,34, 83 , 89,83,49 : rem 124 4793 DATA 28,76 , 55,196,32,11 :rem 10. 
4283 DATA 54,56,51,41,34,179 :rem 101 4799 DATA 226,32,138,295,32,247 :rem 254 
4289 DATA 78 , 36,58,84,83 , 36 : rem 82 4715 DATA 215,165,29,166 , 21,96 : rem 204 
4295 DATA 178,34,84,83 , 65,86 : rem 129 4721 DATA 76,246,224 , 169,183,199 : rem 59 
4391 DATA 69,34 ,179,79 , 89 , 36 : rem 109 4727 DATA 292 , 169,1,32 ,189 , 255 :rem 201 
4397 DATA 58,84,86,36,178,34 :rem 123 4733 DATA 169 , 1 , 179 , 168 , 32 , 186 :rem 211 
4313 DATA 84,86,69,82,73,79 :rem 69 4739 DATA 255 , 134,171, 32,121,9 :rem 195 
4319 DATA 89,34 ,179, 78,36 ,9 :rem 63 4745 DATA 291 , 34,298,32,136,239 :rem 242 
4325 DATA 11 , 17,159,9,153,34 :rem 84 4751 DATA 122,177,122,249,4,291 :rem 237 
4331 DATA 17,144,18,84,79,32 :rem 10. 4757 DATA 34,298,8,198,171,165 :rem 221 
4337 DATA 83 ,65, 86 , 69,58,31 : rem 75 4763 DATA 171 , 298 ,249,169,32,199 :rem 50 
4343 DATA 17,34,58, 153,84,83 : rem 11 2 4769 DATA 291,1,232,224,17,144 :rem 196 
4349 DATA 36,44 , 34,32,32,79 : rem 60 4775 DATA 242,32,121 ,9, 249,99 : rem 141 
4355 DATA 82,34,58,153,99 , 83 :rem 114 4781 DATA 169 , 34,32 , 255 , 296,249 :rem 9 
4361 DATA 36,9 , 50,17,169 ,9 : rem 241 4787 DATA 83 ,1 99,85,9 ,1 33,78 :rem 120 
4367 DATA 153,34,144,18,84,79 :rem 168 4793 DATA 134,79,199 , 85 ,0,133 163 
4373 DATA 32,86,69,82,73,79 :rem 68 

: rem 
4799 DATA 89 , 134,81,199,12,1 : rem 196 

4379 DATA 89 ,58,31 ,17, 34 , 58 : rem 75 4895 DATA 176,239 , 162 , 13,190 , 235 : rem 43 
4385 DATA 153,84 , 86 , 36 , 44,34 :rem 117 4811 DATA 9 , 157 ,44,3, 202 , 16 : rem 39 
4391 DATA 32,32,79,82,34 , 58 : rem 63 4817 DATA 247,162,44 , 169,3,134 :rem 202 
4397 DATA 153 , 913,86,36,9 , 112 :rem 106 4823 DATA 193,132,194,162,69,134 :rem 47 
4493 DATA 17 , 179,9,153,34,17 :rem 89 4829 DATA 174,132 , 175 , 79 ,1 57 ,32 : rem 5 
4499 DATA 144 , 18,84,79 , 32,76 : rem 119 4835 DATA 133,246,8,32,138 ,25 5 :rem 21. 
4415 DATA 79,65 , 68,58,31,17 : rem 70 4841 DATA 6 ,1 57,49 , 176,1 31 ,169 : rem 209 
4421 DATA 34 , 58 , 153 , 34 , 76,79 :rem 114 4847 DATA 16,133,183,32,44,247 :rem 209 
4427 DATA 65,68,32,79 , 82,32 :rem 68 4853 DATA 199,21,1,96,46,3 :rem 4 
4433 DATA 76 , 79 , 65 , 68 , 34 , 78 : rem .0 4859 DATA 173,28,145,133,251,9 : rem 215 
4439 DATA 36,44,34 , 32,49 , 84 :rem 55 4865 DATA 12,141,28,145,298 , 23 :rem 201 
4445 DATA 85,82,66 , 79,32,78 : rem 78 4871 DATA 169,3,185,43,9,153 : rem 98 
4451 DATA 79,84,32,82 , 69 , 81 :rem 71 4877 DATA 78,9,136 ,16, 247,48 :rem 121 
4457 DATA 85 , 73 , 82 ,69,68 ,41 :rem 77 4883 DATA 179 , 239 ,78 ,208 , 2,239 :rem 211 
4463 DATA 9,9,0,56,165,45 :rem 199 4889 DATA 79 , 165,78 , 197,89,165 :rem 243 
4469 DATA 133,99,233,127,133 , 95 : rem 4 4895 DATA 79 , 229,81 , 96 , 88,162 : rem 190 
4475 DATA 165,46,133,91 , 233,2 :rem 155 4991 DATA 9,169,9 , 132,192,173 : rem 136 
4481 DATA 133,96,165,55,133 , 88 :rem 21. 4907 DATA 28,145 , 133, 251 , 9 , 12 :rem 153 
4487 DATA 133,174,166,56 , 134 , 89 :rem 17 4913 DATA 141,28,145,202,208,253 : rem 41 
4493 DATA 134 , 175,32,191 , 195 , 230 :rem 51 4919 DATA 136,298,259,129,132,83 : rem 44 
4499 DATA 89,165,88,166,89 ,1 33 :rem 242 4925 DATA 169,2,190 , 138 , 1,198 : rem 165 
4505 DATA 193,134,194,172,0,3 : rem 148 4931 DATA 83,208 ,247,169 , 9 , 133 :rem 217 
4511 DATA 149 , 166 , 2 , 172,1,3 : rem 35 4937 DATA 83,165,83,190,138,1 : rem 166 
4511 DATA 140 , 167 , 2,141 , O,3 : rem 37 4943 DATA 198,83,208,247,165,78 :rem 25 
4523 DATA 142 , 1,3,133,55, 1 34 : rem 88 4949 DATA 190,138 , 1 , 165,79 , 199 :rem 221 
4529 DATA 56,162,255,32,219 , 251 :rem 250 4955 DATA 141 , 1,165, 89 ,199,141 : rem 200 
4535 DATA 32,27 ,253,32 ,27,2 53 : rem 151 4961 DATA 1,165,81,190,141,1 : rem 97 
4541 DATA 32,17,253,176,75,169 :rem 204 4967 DATA 162,4,199 ,134,1,1 32 : rem 150 
4547 DATA 9 , 177,172,201,190,298 :rem 250 4973 DATA 171,177,78,199,146,1 :rem 21. 
4553 DATA 249,232,169,32,224,6 :rem 199 4979 DATA 199,6,1,144,246,234 : rem 162 
4559 DATA 249,13 , 224,7,208,2 :rem 98 4985 DATA 165,171,199,146,1,199 :rem 5 
4565 DATA 169,157,224,11 , 298 , 5 : rem 208 4991 DATA 141,1 , 149 , 169,2,32 : rem 87 
4571 DATA 169 , 189,46,169,162,14 5 : rem 713 4997 DATA 297,252, 165,251,141 , 28 :rem 57 
4577 DATA 172,290 , 24 , 177, 172,191 : rem 42 5993 DATA 145,133 , 192 , 169,27,141 :rem 42 
4583 DATA 193 , 145,172,8,299,177 :rem 4 5909 DATA 15 , 144 , 96,292,298,253 : rem 250 
4589 DATA 172,291,169,249,249,49 :rem 45 5915 DATA 96,162 , 3,44 . 162,5 : rem 50 
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190,134,1,133,189,24 :rem 192

101,171,133,171,169,8 :rem 247

133,164,190,190,1,166 :rem 245

163,202,208,253,190,190 :rem 93

1,70,189,162,13,144 :rem 148

2,162,41,134,163,198 :rem 197

164,240,19,162,9,190 :rem 206

134,1,234,240,223,173 :rem 238

32,145,73,8,141,32 irem 102

145,141,15,144,96,32 :rem 202

32,32,32,32,32,32 ;rem 34

32,32,32,32,32,32 irem 40

32,32,32,32,138,255 irem 147

200,132,192,202,208,253 :rem89

136,208,250,120,173,27 trem 35

145,41,63,141,27,145 :rem 191

169,248,141,22,145,32 :rem 251

225,3,102,189,169,2 :rem 148

197,189,208,245,133,123:rem 108

160,9,32,209,3,201 : rem 90

2.240.249.196.189.208 tram 4

230,32,209,3,136,208 :rem 195

246,133,172,32,209,3 jrem 196

133,173,32,209,3,133 .rem 198

174,32,209,3,133,175 :rem 202

132,171,32,209,3,145 :rem 192

172,36,16,24,101,171 :rem 197

133,171,32,27,253,32 :rem 196

17.253.144.236.32.209 irem 3

3,140,160,2,32,207 irem 89

252,165,251,141,28,145 irem 37

88,133,192,32,66,246 :rem 212

134,45,132,46,165,189 irem 0

197,171,76,154,225,169 :rem 65

8,133,163,32,225,3 :rem 94

102,189,198,163,208,247jrem 105

165,189,96,169,2,44 :rem 174

45,145,240,251,173,29 :rem 251

145,72,173,33,145,142 :rem 255

21,145,104,10,10,96 :rem 138

TurboDisk

(Article on page 34.)

Program 1: 64 TurboDisk Creator

100 PRINT"{CLR)"TAB(206)"{WHT}TURBODISK P
ROGRAM GENERATOR":PRINT:PRINT :rem 2

110 PRINT"fCYN)INSERT DISK AND HIT (RVS}

(SPACE)RETURN (OFF} WHEN READY":PRINT
:PRINT irem 115

120 GET A$:IF A$<>CHR$(13) THEN 120

:rem 248

130 OPEN 2,8,2, "TURBODISK.OBJ,P,W":GOSUB

{SPACE]1000 :rem 100
140 PRINT#2,CHR${0)CHRS(192); :rem 78

150 FOR 1=0 TO 435:READ A:CK=CK+A:PRINT#2

,CHR${A);jNEXT I irem 224

160 IF A<>96 OR CK<>55976 THEN PRINT"

(RVSJERROR IN DATA LINES 49152-49584"
:GOTO 300 :rem 23

170 FOR 1=0 TO 75:PRINT#2,CHR$(234);sNEXT

I :rem 116

180 CK=0:FOR 1=0 TO 443:READ A:CK=CK+A:PR

INT#2,CHR$(A)■-NEXT I irem 23

190 IF A<>160 OR CKO45825 THEN PRINT"

{RVS]ERROR IN DATA LINES 49664-50102"
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5021

5027

5033

5039

5045

5051

5057

5063

5069

5075

5081

5087

5093

5099

5105

5111

5117

5123

5129

5135

5141

5147

5153

5159

5165

5171

5177

5183

5189

5195

5201

5207

5213

5219

5225

5231

5237

5243

5 249

5255

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

IGOTO300 :rem 44

200 CLOSE ISiCLOSE 2:PRINT TAB(9)"£73TURB

ODISK.OEJ CREATED":PRINT:PR1NT TAB(10

); :rem 96

210 INPUT "ANOTHER COPY (Y/N)";A$:IF A$<>

"Y" THEN END irem 197

220 RUN :rem 137

300 CLOSE 2:CLOSE 15:OPEN 15,8,15,"S0:TUR

BODISK.OBJ":CLOSE 15:END :rem 45

1000 CLOSE 15:OPEN 15,8,15 iINPUT#15,E,E$,

T,S:IF E=0 THEN RETURN irem 71

1010 PRINT"DISK ERROR"E": "E$;T;S:rem 145

1020 CLOSE 15:OPEN 15,8,15,"10:":CLOSE 15

SEND irem 177

49100 REM ** 64 TURBODISK ML irem 240

49152 DATA 24,144,24,169,165,141 :rem 50

49158 DATA 48,3,169,244,141,49 irem 221

49164 DATA 3,160,0,185,41,192 :rem 151

49170 DATA 240,6,32,22,231,200 :rem 184

49176 DATA 208,245,96,169,84,141 trem 71

49182 DATA 48,3,169,192,141,49 irem 220

49188 DATA 3,160,21,208,230,13 :rem 196

49194 DATA 84,85,82,66,79,68 :rem 142

49200 DATA 73,83,75,32,68,73 irem 115

49206 DATA 83,65,66,76,69,68 irem 135

49212 DATA 13,0,13,84,85,82 :rem 51

49218 DATA 66,79,68,73,83,75 irem 137

49224 DATA 32,65,67,84,73,86 :rem 124

49230 DATA 65,84,69,68,13,0 irem 64

49236 DATA 133,147,165,147,208,30

49242 DATA 160,0,177,187,201,36

49248 DATA 240,22,162,16,169,160

49254 DATA 157,172,195,202,16,250

49260 DATA 177,187,153,172,195,200

49266 DATA 196,183,144,246,176,11

rem 102

rem 253

:rem 50

rem 102

rem 158

rem 114

49272 DATA 165,147,76,165,244,77 irem 71

49278 DATA 45,87,0,0,32,169 :rem 65

49284 DATA 16,133,255,169,0,133 :rem 2

49290 DATA 251,169,194,133,252,169

:rem 164

49296 DATA 0,133,253,169,5,133 :rem 209

49302 DATA 254,165,186,32,177,255:rem 110

49308 DATA 169,111,32,147,255,165:rem 106

49314 DATA 253,164,254,141,128,192

:rem 152

49320 DATA 140,129,192,160,0,185 :rem 42

49326 DATA 125,192,32,168,255,200:rem 100

49332 DATA 192,6,20B,245,160,0 irem 201
49338 DATA 177,251,32,168,255,200:rem 106

49344 DATA 192,32,144,246,165,251:rem 104
49350 DATA 105,31,133,251,165,252 :rem 89
49356 DATA 105,0,133,252,165,253 irem 45

49362 DATA 105,32,133,253,165,254 :rem 97

49368 DATA 105,0,133,254,32,174 irem 253
49374 DATA 255,198,255,208,180,165

:rem 170

49380 DATA 186,32,177,255,169,111:rem 112
49386 DATA 32,147,255,169,85,32 :rem 19
49392 DATA 168,255,169,67,32,168 :rem 77
49398 DATA 255,32,174,255,120,169irem 115
49404 DATA 11,141,17,208,32,125 :rem 242
49410 DATA 193,44,0,196,48,83 irem 164

49416 DATA 164,195,166,196,165,185

:rem 17 5

49422 DATA 240,6,172,2,196,174 :rem 207

49428 DATA 3,196,132,174,134,175 :rem 59

49434 DATA 162,4,173,0,196,240 :rem 204

49440 DATA 21,32,101,193,32,125 :rem 239

49446 DATA 193,173,0,196,48,50 : rem 218

49452 DATA 240,6,32,99,193,24 irem 164

5~21 DATA 19~ , 134 , l,133 , le9,24 : rem 192 
5~27 DATA 1 ~l , 1 7 1,133,171,169,e :rem 247 
5~33 DATA 133 ,164 , 19~ , 19~ ,1, 166 :rem 245 
5~39 DATA 163,202 , 208 , 253 , 190,190 : rem 93 
5045 DATA 1,70 , 189 , 162,13 , 144 :rem 148 
5051 DATA 2,162,41,134,163,198 : rem 197 
5057 DATA 164 , 240 ,1 9,162 , 9,190 :rem 206 
5063 DATA 134,1 , 234 , 240,223,173 :rem 238 
5069 DATA 32 , 145 , 73 , 8,141,32 :rem 102 
5075 DATA 145,141 , 15,144 , 96,32 : rem 202 
5081 DATA 32 , 32,32,32,32,32 :rem 34 
5087 DATA 32 , 32 , 32 ,32,32,32 :rem 40 
5093 DATA 32,32,32 ,32 , 138,255 Irem 147 
5099 DATA 200,132 , 192 , 202 ,208 , 253 : rem 89 
5105 DATA 136,208, 250, 120,173,27 :rem 35 
5111 DATA 145,41 , 63,141,21 ,1 45 :rem 191 
5117 DATA 169,248,141,22,145 , 32 : r em 251 
5123 DATA 225,3,102, 189,169,2 I rem 148 
5129 DATA 197 ,1 89 , 208 , 245,133,123 : rem 108 
5135 DATA 160,9,32,209 , 3 ,201 : r em 90 
5141 DATA 2 , 240 , 249,196 ,189,208 I rem 4 
5147 DATA 230,32,209,3, 136,208 : rem 195 
5153 DATA 246 ,1 33,172,32 , 209,3 lrem 1 96 
5159 DATA 133,173,32 ,209 , 3,133 :rem 198 
5165 DATA 174,32,209,3 ,1 33 ,1 75 :rem 202 
51 71 DATA 13 2 ,1 71,32,209,3 ,14 5 :rem 192 
5177 DATA 172,36 , 16 , 24 , 101,171 :rem 197 
5183 DATA 133,171,32,27,253,32 :rem 196 
5189 DATA 17, 253,144,236,32,209 : rem 3 
5195 DATA 3 ,140,160 ,2,3 2,207 :rem 89 
5201 DATA 252 , 165 , 251,141 , 28 , 145 :rem 37 
5207 DATA 88 , 133,192,32,66,246 :rem 212 
5213 DATA 134,45,132 , 46,165,189 : rem 0 
5219 DATA 197,171,76 , 154 , 225 , 169 : rem 65 
5225 DATA 8 , 133,163 , 32 , 225 , 3 : rem 94 
5231 DATA 102,189,198,163,208,247:rem 105 
5237 DATA 165,189,96,169,2,44 :rem 174 
5243 DATA 45,145 , 240,251,173 , 29 : rem 251 
5249 DATA 145 ,72,173,33,145,142 :rem 255 
52 55 DATA 21,145 , 104 ,10,10, 96 :rem 138 

TurboDisk 
(Article 011 page 34.) 

Program I: 64 TurboDlsk Creator 

100 PRINT"{CLR}"TAB(206)"{WHT}TURBODISK P 
ROGRAM GENERATOR" : PRINT:PRINT :rem 2 

11~ PRINT"{CYN}INSERT DISK AND HIT IRVS} 
ISPACE ) RETURN (OFF) WHEN READY" : PRINT 
: PRINT : rem 115 

120 GET A$:IF A$()CHR$(13) THEN 120 
: rem 248 

130 OPEN 2 , 8 , 2 , "TURBODISK . OBJ ,P,W": GOSUB 
(SPACE) 1000 : rem 10~ 

140 PRINTt2,CHR$(0)CHR$(192): :rem 78 
150 FOR 1=0 TO 435:READ A:CKcCK+A:PRINTt2 

, CHR$(A); : NEXT I :rem 224 
160 IF A< )96 OR CK<> 55976 THEN PRINT" 

{RVS)ERROR IN DATA LINES 49152-49584" 
:GOTO 300 : rem 23 

170 FOR I~0 TO 75 : PRINTt2,CHR$(234)::NEXT 
I :rem 116 

180 CK=0 :FOR 1- 0 TO 443:READ A:CK=CK+A: PR 
INTt2 , CHR$(A)::NEXT I :rem 23 

19f1 IF A<> 160 OR CK<>45825 THEN PRINT " 
(RVS}ERROR IN DATA LINES 49664-50102" 

106 COMPUTEI'll GaZ.,ff., July 1965 

IGOTo300 : rem 44 
200 CLOSE 15:CLOSE 2:PRINT TAB(9)"n~TURB 

ODISK.OBJ CREATED ":PRINT:PRINT TAB(10 
); :rem 96 

210 INPUT "ANOTHER COPY (Y/ N)";A$:IF A$<> 
"Y" THEN END :rem 197 

220 RUN :rem 137 
300 CLOSE 2 : CLOSE 15 :0PEN 15 , 8,15,"S0 : TUR 

BODISK . OBJ" : CLOSE 15:END :rem 45 
1000 CLOSE 15:0PEN 15 , 8 , 15:INPUTt15 , E,E$, 

T,S:IF E-0 THEN RETURN :rem 71 
1010 PRINT"DISK ERROR"E" : "E$;T:S : rem 145 
1020 CLOSE 15:0PEN 15,8 ,1 5,"I0 : ":CLOSE 15 

:END : rem 177 
49100 REM •• 64 TURBODISK ML :rem 240 
49152 DATA 24,144,24,169,165,141 : rem 50 
49158 DATA 48,3 , 169,244,141,49 :rem 221 
49164 DATA 3,160 , 0,185,41,192 : rem 151 
49170 DATA 240 , 6 , 32 , 22 , 231 ,200 : rem 184 
49176 DATA 208 , 245 , 96,169,84 ,1 41 :rem 71 
49182 DATA 48,3,169 , 192,141,49 :rem 220 
49188 DATA 3 , 160,21,208 , 230 , 13 :rem 196 
49194 DATA 84,85 , 82,66 , 79,68 :rem 142 
49200 DATA 73,83,75 ,32,68,73 :rem 11 5 
492~6 DATA 83,65 , 66,76,69,68 :rem 135 
49212 DATA 13,0,13 , 8 4, 85,82 :rem 51 
49218 DATA 66,79 , 68 , 73 , 83,75 :rem 137 
49224 DATA 32,65,67,84 , 73 , 86 :rem 124 
49230 DATA 65 , 84,69,68 , 13,0 :rem 64 
49236 DATA 133 ,1 47 , 165 , 147,208,30:rem 102 
49242 DATA 160 , 0, 177 ,187,201,36 : rem 253 
49 248 DATA 240,22 ,162 , 16,169,160 :rem 50 
49254 DATA 157,172,195,202 , 16,250 : rem 102 
49260 DATA 177,187,153,172,195 , 200 

: rem 158 
49266 DATA 196,183 , 144,246,176 , ll:rem 114 
49272 DATA 16 5, 147,76,165,244,77 :rem 71 
49278 DATA 45 , 87,0 , 0,32,169 :rem 65 
49284 DATA 16,133 , 255,169,0 , 133 : rem 2 
49290 DATA 251 , 169,194 , 133,252 , 169 

: rem 164 
49296 DATA 0,133,253 , 169 , 5, 133 :rem 209 
49302 DATA 254 ,165,186,32 , 177,255:rem 110 
49 308 DATA 169, 111,3 2,147 , 255 ,165 :rem 106 
49 314 DATA 253,164,254,141,128,192 

49320 DATA 
49326 DATA 
49332 DATA 
49338 DATA 
49344 DATA 
49350 DATA 
49356 DATA 
49362 DATA 
49368 DATA 
49374 DATA 

49380 DATA 
49386 DATA 
49392 DATA 
49398 DATA 
49404 DATA 
49410 DATA 
49416 DATA 

49422 DATA 
49428 DATA 
49434 DATA 
49440 DATA 
49446 DATA 
49452 DATA 

:rem 152 
140,129 ,192, 160,0 , 185 : rem 42 
12 5 ,192,32 ,168,255,200 : rem 100 
192 , 6 , 208,245 , 160 , 0 Irem 201 
177,251, 32 ,1 68,255 , 200 : rem 106 
192,32,144,246,165,251:rem 104 
105,31 , 133 , 251 ,1 65,252 :rem 89 
105 , 0,133 , 252 ,165 , 253 Irem 45 
105 , 32 , 133 . 253 , 165 , 254 :rem 97 
105,0,133,254,32,174 Irem 253 
255,198 , 255 , 208,180 , 165 

:rem 170 
186,32 , 177,255 , 169,111:rem 112 
32 , 147 , 255 , 169,85 , 32 :rem 19 
168,255 , 169,67 , 32,168 :rem 77 
255 , 32 ,174 , 255 ,1 20,169 : rem 11 5 
11,141,17 , 208 , 32 ,1 25 :rem 242 
193,44 , 0,196 ,48,83 :rem 164 
164 , 195,166 , 196,165 ,185 

240 , 6 ,1 72 , 2 ,1 96 ,1 74 
3,196, 132,174 ,1 34 , 175 
162,4 , 173 , 0 ,1 96 , 240 
21 ,32,101 , 193,32 , 125 
193 ,1 73 , 0 ,1 96,48 ,50 
240 , 6,32 , 99,193,24 

:rem 175 
: rem 207 

:rem 59 
: rem 2"4 
: rem 239 
: rem 218 
:rem 164 



49458

49464

49470

49476

49482

49488

49494

49500

49506

49512

49518

49524

49530

49536

49542

49548

49554

49560

49566

49572

49578

49584

49600

49664

49670

49676

49682

49688

49694

49700

49706

49712

49718

49724

49730

49736

49742

49748

49754

49760

49766

49772

49778

49784

49790

49796

49802

49808

49814

49820

49826

49832

49838

49844

49850

49856

49862

49868

49874

49880

49886

49892

49898

49904

49910

49916

49922

49928

49934

49940

49946

DATA 144,240,162,2,160,0 :rem 197
DATA 189,0,196,145,174,200 :rem 59

DATA 232,236,1,196,144,244 :rem 52

DATA 189,0,196,145,174,200 :rem 62
DATA 32,112,193,24,72,169 :rem 6

DATA 27,141,17,208,104,166 :rem 58

DATA 174,164,-175,88,96,169 : rem 87

DATA 4,44,169,0,56,176 :rem 109

DATA 235,162,2,160,0,189 :rem 204

DATA 0,196,145,174,200,232 :rem 42

DATA 208,247,24,152,101,174:rem 100

DATA 133,174,165,175,105,0 :rem 48

DATA 133,175,96,160,0,173 :rem 0

DATA 0,221,48,251,169,23 :rem 207

DATA 141,0,221,173,0,221 :rem 185

DATA 16,251,169,7,141,0 :rem 160

DATA 221,162,4,202,234,208 :rem 42

DATA 252,162,4,173,0,221 :rem 196

DATA 10,8,10,38,149,40 :rem 107
DATA 38,149,202,208,242,165:rem 108

DATA 149,73,255,153,0,196 : rem 20

DATA 200,208,204,96 :rem 221

REM ** 1541 TURBODISK ML :rem 86

DATA 32,66,208,120,169,21 :rem 4

DATA 141,7,28,169,18,160 :rem 215

DATA 1,141,0,3,140,1 : rem 246

DATA 3,32,205,5,169,3 :rem 58

DATA 133,60,162,0,134,75 :rem 211

DATA 240,43,160,0,177,59 :rem 215

DATA 41,191,201,130,208,25 :rem 34

DATA 200,200,200,185,169,6 :rem 42

DATA 201,42,240,66,201,63 :rem 244

DATA 240,4,209,59,208,7 :rem 167

DATA 200,192,18,240,53,208 :rem 47

DATA 234,230,75,166,75,224 :rem 56

DATA 8,240,7,189,110,5 :rem 113

DATA 133,59,208,206,173,0 :rem 2

DATA 3,240,6,172,1,3 :rem 3

DATA 76,19,5,169,255,141 irem 225

DATA 0,3,32,150,5,169 :rem 51

DATA 58,141,7,28,88,76 :rem 135

DATA 69,217,2,34,66,98 :rem 130

DATA 130,162,194,226,230,59:rem 113

DATA 160,0,177,59,141,0 :rem 160

DATA 3,200,177,59,141,1 :rem 156

DATA 3,32,205,5,32,150 :rem 104

DATA 5,173,0,3,208,245 :rem 101

DATA 169,58,141,7,28,96 :rem 182

DATA 160,0,185,0,3,133 :rem 95

DATA 133,169,2,141,0,24 :rem 146

DATA 173,0,24,41,4,240 :rem 99

DATA 249,169,0,141,0,24 :rem 155

DATA 162,4,169,0,6,133 :rem 112

DATA 42,10,6,133,42,10 :rem 94

DATA 141,0,24,202,208,240 :rem 240

DATA 72,104,72,104,169,0 :rem 210

DATA 141,0,24,200,208,204 :rem 241

DATA 96,172,1,3,132,7 irem 67

DATA 173,0,3,197,6,8 :rem 19

DATA 133,6,40,240,16,169 :rem 209

DATA 176,133,0,88,36,0 :rem 119

DATA 48,252,120,165,0,201 :rem 253

DATA 1,208,7B,169,238,141 trem 25

DATA 12,28,169,6,133,50 :rem 159

DATA 169,0,133,51,133,48 :rem 205

DATA 169,3,133,49,32,82 :rem 169

DATA 6,80,254,1B4,173,1 :rem 162

DATA 28,153,0,3,200,208 :rem 152

DATA 244,160,186,80,254,184:rem 115

DATA 173,1,28,153,0,1 :rem 48

DATA 200,208,244,32,224,248:rem 103

49952

49958

49964

49970

49976

49982

49988

49994

50000

50006

50012

50018

50024

50030

50036

50042

50048

50054

50060

50066

50072

50078

50084

50090

50096

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

50102 DATA

165,56,197,71,240,4 :rem 221

169,34,208,20,32,233 :rem 9

245,197,58,240,4,169 :rem 25

35,208,9,169,236,141 :rem 15

12,2B,96,24,105,24 :rem 167

133,68,169,255,141,0 srem 13

3,32,150,5,169,58 :rem 124

141,7,28,165,68,76 :rem 183

200,193,32,88,6,76 :rem 146

148,6,165,18,133,22 :rem 196

165,19,133,23,165,6 :rem 194

133,24,165,7,133,25 :rem 194
169,0,69,22,69,23 :rem 104

69,24,69,25,133,26 :rem 152

32,52,249,162,90,32 :rem 198
148,6,80,254,184,173 irem 255

1,28,217,36,0,208 irem 95

6,200,192,8,208,240 : rem 192

96,202,208,233,169,32 :rem 43

208,170,169,208,141,5 trem 46

24,169,33,44,5,24 :rem 99

16,158,44,0,28,48 irem 109

246,173,1,28,184,160 :rem 253

0,96,160,160,160,160 :rem 239

160,160,160,160,160,160

irem 132

160,160,160,160,160,160

:rem 120

Program 2: 64 TurboDisk Loader

10 IF A=0 THEN A=1;LOAD "TURBODISK .OBJ",8

,1 :rem 155

20 SYS 49152:NEW :rem 138

Program 3: VIC TurboDisk Loader
Translation by Ottis Cowper, Technical Editor

10 POKE 55,0iPOKE 56,PBEK(56)-5:CLR:PRINT

"[DOWN} VIC TURBODISK LOADER" irem 32

20 X=PEEK(56):A1=X*256 I PRINT"(DOWNJWRITIN
G BLOCK 1" trem 188

30 FOR AD=A1 TO Al+464sREAD DT:CK=CK+DTiI

F DT<0 THEN DT=X-DT-l :rem 236

40 POKE AD,DT:NEXT:IF CK<>54423 THEN PRIN

T"[RVSjERROR IN DATA";PRINT"LINES 1000

-1770":STOP irem 56

50 CK=0:A2=A1+512:PRINT"WRITING BLOCK 2"

:rem 75

60 FOR AD=A2 TO A2+443:READ DTsCK=CK+DT

:rem 162

70 POKE AD,DT:NEXTjIF CK<>45825 THEN PRIN

T"(RVS}ERROR IN DATA":PRINT"LINES 2000

-2730":STOP :rem 63

80 PRINT"DATA OK":PRINT"fDOWN}SYS"Al"TO A

CTIVATE" SPRINT" (DOWN}SYS"Al-t-3"TO DISAB

LE" :rem 120

90 SYS Al :rem 218

999 REM ** VIC TURBODISK ML :rem 21

1000 DATA 24,144,24,169,73,141 :rem 188

1010 DATA 48,3,169,245,141,49 :rem 149

1020 DATA 3,160,0,185,41,-1 :rem 20

1030 DATA 240,6,32,66,231,200 :rem 127

1040 DATA 208,245,96,169,84,141 trem 1

1050 DATA 48,3,169,-1,141,49 :rem 92

1060 DATA 3,160,21,208,230,13 :rem 125

1070 DATA 84,85,82,66,79,68 srem 75

1080 DATA 73,83,75,32,68,73 :rem 61

1090 DATA 83,65,66,76,69,68 :rem 76

1100 DATA 13,0,13,84,85,82 :rem 243
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49458 DATA 144,240,162,2 , 160,0 :rem 197 49952 DATA 165,56,197,71 , 240 , 4 : rem 221 
49464 DATA 189 , 0,196 , 145,174,200 : rem 59 49958 DATA 169 ,34, 208 ,20 , 32,233 :rem 9 
49470 DATA 232 , 236 ,1,1 96 , 144,244 : rem 52 49964 DATA 245 ,197,58 , 240,4,169 :rem 25 
49 47 6 DATA 189,0,196,145,174,200 : rem 62 49970 DATA 35,208,9 , 169 , 236 ,141 : rem 15 
49482 DATA 32 ,1 12 ,193 ,24, 72 , 169 :rem 6 49976 DATA 1 2 , 28 , 96 , 24 ,105,24 :rem 167 
49488 DATA 27 , 141,17,208 , 104 , 166 : rem 58 49982 DATA 133,68,169,255,141,0 : rem 1 3 
49494 DATA 174,164 , '175,88 , 96,169 : rem 87 49988 DATA 3,32,150 ,5, 169,58 :rem 124 
49500 DATA 4,44,169 , 0 , 56,176 :rem 109 49994 DATA 141,7,28 , 165,68,76 ;rem ,.3 
49506 DATA 235,162 , 2,160,0,189 : rem 204 50000 DATA 200,193,32 , 88,6 , 76 :rem 146 
49512 DATA 0,196,145 ,174,200,232 : rem 42 50006 DATA 148,6,165,18,133,22 : rem 196 
49518 DATA 208,247 , 24,152,101,174 : rem 100 501111 2 DATA 165, 19,133 , 23 , 165 , 6 :rem 194 
49524 DATA 133,174,165,175,105,0 : rem 48 50018 DATA 133,24 , 165, 7 ,133,25 :rem 19. 
49530 DATA 133,175,96,160,0,173 : rem 0 50024 DATA 169 ,0,69,22,69 ,2 3 :rem 18. 
49536 DATA 0 , 221,48 , 251,169 , 23 :rem 287 5 111 03111 DATA 69 , 24 , 69 ,25 , 133 , 26 : rem 152 
49542 DATA 141 , 0,221,173,0,221 :rem 185 50036 DATA 32,52 , 249 , 162 , 90,32 :rem 19. 
49548 DATA 16,251,169,7,141,0 : rem 160 50042 DATA 148, 6 , 80,254 , 18 4 , 173 Irem 255 
49554 DATA 221 , 162,4 , 202 , 234,208 :rem 42 50048 DATA 1, 28 ,217 , 36 , 0, 208 : r em 95 
49560 DATA 252,162 ,4, 173 , 111 , 22 1 :rem 196 50054 DATA 6,200 ,192 ,8 , 208,240 :rem 1 92 
49566 DATA 10,8 ,10, 38 ,149 , 40 : rem 107 50060 DATA. 96 , 202 , 208 , 233,169,32 : r em .3 
49572 DATA 38,149,202 ,208 , 242 , 165:rem 108 5011166 DATA 208,170,169,208,141 , 5 :rem 4 6 
49578 DATA 149,73,255,153,0,196 :rem 20 50072 DATA 24,169,33 , 44 , 5,24 :rem 99 
49584 DATA 200,208 , 204 , 96 : rem 221 50078 DATA 16,158,44,0,28 ,48 Irem 189 
49600 REM "'''' 1541 TURBODISK ML : rem 86 50084 DATA 246 , 173,1,28,184,160 :rem 253 
49664 DATA 32 , 66,208 , 120,169,21 : rem 4 50090 DATA 0, 96, 1 60,160,160,160 Irem 239 
496713 DATA 141,7 , 28,169 , 18,160 : rem 215 50096 DATA 160, 160, 160 , 160 , 160,160 
49676 DATA 1,141,0,3 , 140 , 1 : rem 246 Irem 132 
49682 DATA 3,32 , 205,5 , 169 , 3 : rem 58 50102 DATA 160 , 160,160,160,160,160 
49688 DATA 133,60 ,1 62,0 , 134 , 75 : rem 211 :rem 128 
49694 DATA 240 , 43,160,0,177,59 :rem 215 
49700 DATA 41,191 , 201 ,1 30 , 208 , 25 : rem 34 Program 2: 64 TurboDlsk Loader 
49706 DATA 200 , 200,200 , 185, 169,6 :rem 42 
49712 DATA 201 , 42,240,66,201 , 63 : rem 244 18 IF 11.-0 THEN Asl : LOAD "TURBODISK .OBJ ", 6 
49718 DATA 240 , 4 , 209 , 59 , 208 , 7 :rem 167 ,1 :rem 155 
49724 DATA 200,192,18 , 240 , 53,208 : rem 47 28 SYS 49152:NEW :rem 138 
4973(11 DATA 234 , 230,75 , 166 , 75,224 : rem 56 
49736 DATA 8 , 240,7, 189,1 10,5 : rem 113 

Program 3: VIC TurboDlsk Loader 49742 DATA 1 33 , 59 , 208 , 206 , 1 73 , 0 :rem 2 
49748 DATA 3 , 240 , 6, 172 ,1 , 3 : rem 3 Trallslaf iOlt by Ollis Cowpe r, Techllical Editor 
497 54 DATA 76 ,19 , 5,169 , 255 , 141 : rem 225 
49760 DATA 0 , 3 ,32 , 150 , 5 , 169 : rem 51 18 POKE 55,0:POKE 56,PEEK(56)-5ICLR:PRINT 
49766 DATA 58 ,141,7,28 , 88 , 76 : rem 135 " ( DOWN) VIC TURBODISK LOADER- : r em 32 
49772 DATA 69 , 2 17 ,2,34,66,98 : rem 138 28 X-PEEK( 56) :A1"X· 256 I PRINT" {OOWN )WRITIN 
49778 DATA 1 30 , 162 ,1 94 , 226 ,2 30 , 59 : rem 113 G BLOCK I - I r em 188 
49784 DATA 160,0,177,59 , 141,0 :rem 168 38 FOR AD=A1 TO A1+464: READ DT:CKaCK+DTII 
49790 DATA 3,200 ,17 7 , 59 , 141 , 1 :rem 156 F DT<0 THEN 0~X-DT-1 : r em 236 
49796 DATA 3,32 , 205,5 , 32, 1 50 : rem 184 .8 POKE AD , DT:NEXTI IF CK<>54423 THEN PRIN 
49802 DATA 5 , 173 ,0, 3 , 208 ,245 : rem 181 T"(RVS)ERROR IN DATA":PRINT- LINES 1000 
49808 DATA 169 , 58,141 , 7 , 28 , 96 :rem , .2 -1770" : STOP : r em 56 
49814 DATA 160,0,185,0,3 , 133 :rem 95 58 CK-0 :A2-A1+512 :PRINT"W RITlNG BLOCK 2" 
49820 DATA 133,169 , 2,141 , 0,24 :rem 146 : r em 75 
49826 DATA 173,0,24,41,4,240 :rem 99 68 FOR AO=A2 TO A2+443 : READ DT:CK=CK+DT 
49832 DATA 249,169,0 , 141,0,24 : rem 15 5 : r em 162 
49838 DATA 162 ,4 ,169 ,0, 6 ,1 33 : rem 112 78 POKE AD , DT :NEXT : IF CK<>45625 THEN PRIN 
49844 DATA 42, 10,6 ,1 33,42 , 10 : rem 94 TO. {RVS}ERROR IN DATA": PRINT"LINES 2000 
49850 DATA 141,0,24,2~2,208,240 : rem 248 -2730 " :STOP : rem 63 
49856 DATA 72 , 104 , 72 , 104 , 169,0 : rem 210 .8 PRINT"OATA OK":PRINT"{OOWN}SYS"A1"TO A 
49862 DATA 1 41,0 ,24,200,208,204 : rem 241 CTIVATE" : PRINT" (OOWN}SYS"A1+3"TO 01511.8 
49868 DATA 96 , 172,1,3 , 1 3 2,7 : rem 67 LE " :rem 120 
49874 DATA 1 73 , 0 ,3,197, 6 , 8 :rem 19 98 SYS Al : rem 2 18 
49880 DATA 133,6 , 40,240,16 ,169 :rem 289 999 REM "'''' VIC TURBODI SK ML : r em 21 
49886 DATA 176,133 ,0, 88,36 , 0 : rem 119 1000 DATA 24, 144 , 24 , 169,73 , 141 :rem 188 
49892 DATA 48,252,120,165 , 0,201 :rem 253 1010 DATA 48,3,169,245,141 , 49 : rem 149 
49898 DATA 1,2138,78,169 , 238 , 141 : rem 25 1e20 DATA 3 ,160 , 0,185 , 41, - 1 : rem 2111 
4990 4 DATA 12,28,169 ,6,1 33,50 : rem 159 1030 DATA 240, 6,32,66,231 , 200 :rem 127 
49910 DATA 169,0,133,51,133,48 : rem 285 1040 DATA 208,245 ,96 , 169 , 84 , 141 :rem 1 
49916 DATA 169,3 , 133 , 49 ,32,82 :rem 169 1050 DATA 48 , 3 ,169, - 1,141,49 :rem 92 
49922 DATA 6 , 8(11,254 , 184 , 173,1 : rem 162 1060 DATA 3,160 , 21 ,208,230,13 : rem 12 5 
49928 DATA 28 , 153 , 0,3 ,200 , 208 :rem 152 1070 DATA 84,85,82 , 66 , 79 , 68 :rem 75 
49934 DATA 244 , 160 , 186 , 80 , 254 , 184:rem 115 1080 DATA 73 , 83,75 ,32 , 68 , 73 : rem 61 
49940 DATA 173,1,28,153,0 , 1 : rem 48 1090 DATA 83,65,66 ,7 6 , 69 , 68 : rem 76 
499 46 DATA 200 , 208 , 244 ,3 2 , 224 , 248 :rem 103 1100 DATA 13,0,13 , 84,85,82 :rem 243 

COMPUTEt', Galene ...., 1985 101 



1110 DATA 66,79,68,73,83,75

1120 DATA 32,65,67,84,73,86

1130 DATA 65,84,69,68,13,0

1140 DATA 133,147,165,147,208,30

1150 DATA 160,0,177,187,201,36

1150 DATA 240,22,162,16,169,160

1170 DATA 157,172,-4,202,16,250

1160 DATA 177,167,153,172,-4,200

1190 DATA 196,183,144,246,176,5

1200 DATA 165,147,76,73,245,160

1210 DATA 0,185,138,-1,240,30

1220 DATA 32,66,231,200,208,245

1230 DATA 13,84,85,82,66,79

1240 DATA 76,79,65,68,73,78

1250 DATA 71,46,46,46,13,0

1260 DATA 77,45,87,0,0,32

1270 DATA 169,16,133,255,169,0

1280 DATA 133,251,169,-3,133,252

1290 DATA 169,0,133,253,169,5

1300 DATA 133,254,165,186,32,177

1310 DATA 255,169,111,32,147,255

1320 DATA 165,253,164,254,141,159

1330 DATA -1,140,160,-1,160,0

1340 DATA 185,156,-1,32,168,255

1350 DATA 200,192,6,208,245,160

1360 DATA 0,177,251,32,168,255

1370 DATA 200,192,32,144,246,165

1380 DATA 251,105,31,133,251,165

1390 DATA 252,105,0,133,252,165

1400 DATA 253,105,32,133,253,165

1410 DATA 254,105,0,133,254,32
1420 DATA 174,255,198,255,208,180

1430 DATA 165,186,32,177,255,169

1440 DATA 111,32,147,255,169,85

1450 DATA 32,168,255,169,67,32

1460 DATA 168,255,32,174,255,120

1470 DATA 32,144,-2,44,0,-5

1480 DATA 48,76,164,195,166,196

1490 DATA 165,185,240,6,172,2

1500 DATA -5,174,3,-5,132,174

1510 DATA 134,175,162,4,173,0

1520 DATA -5,240,21,32,120,-2

1530 DATA 32,144,-2,173,0,-5

1540 DATA 48,43,240,6,32,118

1550 DATA -2,24,144,240,162,2

1560 DATA 160,0,189,0,-5,145

1570 DATA 174,200,232,236,1,-5

1580 DATA 144,244,189,0,-5,145

1590 DATA 174,200,32,131,-2,24

1600 DATA 166,174,164,175,88,96

1610 DATA 169,4,44,169,0,56

1620 DATA 176,242,162,2,160,0

1630 DATA 189,0,-5,145,174,200

1640 DATA 232,208,247,24,152,101

1650 DATA 174,133,174,165,175,105

1660 DATA 0,133,175,96,160,0

1670 DATA 173,17,145,41,2,208

1680 DATA 249,173,44,145,9,14

1690 DATA 141,44,145,173,17,145

1700 DATA 41,2,240,249,173,44

1710 DATA 145,41,253,141,44,145

1720 DATA 162,3,202,234,208,252

1730 DATA 162,4,173,17,145,74
1740 DATA 38,149,74,38,149,234

1750 DATA 234,202,208,242,165,149

1760 DATA 73,255,153,0,-5,200

1770 DATA 208,194,96

1999 REM ** 1541 TURBODISK ML

2000 DATA 32,66,208,120,169,21
2010 DATA 141,7,28,169,18,160

2020 DATA 1,141,0,3,140,1

:rem 68

:rem 59

:rem 3

:rem 36

:rem 191

:rem 239

:rem 233

:rem 37

r rem 5

:rem 250

:retn 123

:rem 233

:rem 63

:rem 76

:rem 248

:rem 202

:rem 202

:rem 32

:rem 152

:rem 43

:rem 39

rrem 9 3

rrem 108

:rem 246

:rem 239

:rem 199

:rem 37

: rem 31

:rem 238

irem 29

rrem 180

:rem 102

:rem 57

:rem 252

:rem 210

:rem 44

:rem 25

:rem 19

:rem 150

;rem 129

:rem 138

:rem 112

:rem 73

:rem 94

:rem 128

:rem 87

:rem 182

:rem 197

:rem 178

:rem 13

:rem 53

rrem 135

:rem 188

:rem 31

:rem 96

rrem 9 3

rem 146

rem 159

rem 251

rem 141

rem 240

rem 236

rem 150

rem 216

:rem 92

rem 135

rem 232

s rem 47

rem 185

rem 144

rem 170

2030

2040

2050

2060

2070

2080

2090

2100

2110

2120

2130

2140

2150

2160

2170

2180

2190

2200

2210

2220

2230

2240

2250

2260

2270

2280

2290

2300

2310

2320

2330

2340

2350

2360

2370

2380

2390

2400

2410

2420

2430

2440

2450

2460

2470

2480

2490

2500

2510

2520

2530

2540

2550

2560

2570

2580

2590

2600

2610

2620

2630

2640

2650

2660

2670

2680

2690

2700

2710

2720

2730

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

3,32,205,5,169,3

133,60,162,0,134,75

240,43,160,0,177,59

41,191,201,130,208,25

200,200,200,185,169,6

201,42,240,66,201,63

240,4,209,59,208,7

200,192,18,240,53,208

234,230,75,166,75,224

8,240,7,189,110,5

133,59,208,206,173,0

3,240,6,172,1,3

76,19,5,169,255,141

0,3,32,150,5,169

58,141,7,28,88,76

69,217,2,34,66,98

130,162,194,226,230,59

160,0,177,59,141,0

3,200,177,59,141,1

3,32,205,5,32,150

5,173,0,3,208,245

169,58,141,7,28,96

160,0,185,0,3,133

133,169,2,141,0,24

173,0,24,41,4,240

249,169,0,141,0,24

162,4,169,0,6,133

42,10,6,133,42,10

141,0,24,202,208,240

72,104,72,104,169,0

141,0,24,200,208,204

96,172,1,3,132,7

173,0,3,197,6,8

133,6,40,240,16,169

176,133,0,88,36,0

48,252,120,165,0,201

1,208,78,169,238,141

12,28,169,6,133,50

169,0,133,51,133,48

169,3,133,49,32,82

6,80,254,184,173,1

28,153,0,3,200,208

244,160,186,80,254,184

173,1,28,153,0,1

200,208,244,32,224,248

165,56,197,71,240,4

169,34,208,20,32,233

245,197,58,240,4,169

35,208,9,169,236,141

12,28,96,24,105,24

133,68,169,255,141,0

3,32,150,5,169,58

141,7,28,165,68,76

200,193,32,88,6,76

148,6,165,18,133,22

165,19,133,23,165,6

133,24,165,7,133,25

169,0,69,22,69,23

69,24,69,25,133,26

32,52,249,162,90,32

148,6,80,254,184,173

1,28,217,36,0,208

6,200,192,8,208,240

96,202,208,233,169,32

208,170,169,208,141,5

24,169,33,44,5,24

16,158,44,0,28,48

246,173,1,28,184,160

0,96,160,160,160,160

160,160,160,160,160,160

160,160,160,160,160,160

rem 242

rem 134

rem 142

rem 230

rem 233

rem 18 3

rem 101

rem 23 2

rem 245

:rem 41

rem 190

rem 186

rem 156

rem 242

rem 65

rem 64

rem 42

rem 84

rem 84

rem 27

rem 37

:rem 113

rem 30

rem 85

rem 33

rem 93

rem 45

rem 22

rem 17 2

rem 137

rem 17 2

rem 249

rem 205

rem 143

:rem 48

rem 186

rem 209

:rem 91

rem 141

rem 100

:rem 9 7

rrem 82

:rem 49

rem 242

rrem 36

rem 158

rem 197

rem 208

rem 202

rrem 93

rem 199

r rem 49

rem 112

rem 106

rem 151

rem 153

rem 148

:rem 53

rem 105

rem 146

rem 207

srem 42

rem 143

rem 254

rem 2 52

:rem 53

rrem 58

rem 197

rem 1S7

r rem 75

:rem 76
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1110 DATA 66 , 79,68,73,83,75 :rem 68 2939 DATA 3,32,205 , 5,169,3 : rem 242 
1129 DATA 32 , 65,67,84,73 , 86 : r em 59 2949 DATA 133 , 69,162,0,134,75 : r em 134 
1130 DATA 65 , 84,69,68,13,0 : r em 3 2050 DATA 240 , 43 , 160 , 0,177,59 : rem 142 
1140 DATA 133,147 , 165,147 , 208 , 30 : rem 3. 2060 DATA 41 ,191,201,130 , 298,25 : rem 230 
1159 DATA 160 , 0 , 177,187,201,36 :rem 191 2£'170 DATA 200 , 2£'10 , 20£'1,185 , 169 , 6 : rem 233 
1160 DATA 240,22 ,162,16 , 169,160 : rem 239 2089 DATA 291 , 42 , 240,66 , 201 ,63 :rem 183 
1170 DATA 157 , 172 , -4,292 ,1 6 , 250 : rem 233 2090 DATA 240, 4, 209 , 59 , 208 , 7 :rem 101 
1180 DATA 177,187,153, 172 ,-4 , 200 : rem 37 21£'10 DATA 200 , 192 , 18,240 , 53,208 : rem 232 
1190 DATA 196 , 183 , 144 , 246 , 176 , 5 : rem 5 211 0 DATA 234,2 30, 75 ,1 66 , 75 , 224 : rem 245 
1200 DATA 165 , 1 47 , 76 , 73 , 245,160 :rem 250 2120 DATA 8 , 240 , 7 , 189 , 1 10 , 5 : rem 41 
1210 DATA 0 , 185 ,1 38 ,-1 , 240 , 30 : rem 123 2130 DATA 133, 59 , 208 , 206,173,0 :rem 190 
1220 DATA 32 , 66 , 231 ,200 , 208 , 245 :rem 233 2140 DATA 3 , 240 , 6,172 , 1 , 3 : rem 18. 
1 230 DATA 13 , 84 , 85,82,66 , 79 : rem 63 21 50 DATA 76, 19 , 5, 169,255,14 1 : rem IS. 
1240 DATA 76 , 79 , 65,68,73,78 : rem 7. 216 0 DATA 0 , 3 , 32 , 150 , 5,169 : rem 242 
1250 DATA 71 , 46 , 46,46 , 13 , 0 : rem 248 2170 DATA 58 , 1 41, 7,28,88 , 76 :rem .5 
1 260 DATA 77,45 , 87 , 0 , 0 , 32 : rem 202 2180 DATA 69 , 217 , 2 , 34,66,98 :rem .4 
1270 DATA 169 , 16,133,255 , 169,0 :rem 202 2190 DATA 130, 162, 194,226,230 , 59 :rem 42 
1280 DATA 133 , 251 , 169 ,-3 , 133,252 : rem 32 2200 DATA 160 , 0 , 177,59 , 141 , 0 :rem 84 
1290 DATA 169 , 0 , 133,253 , 169 , 5 :rcm 152 2210 DATA 3 , 200 , 177,59 , 141 , 1 : rem 84 
1300 DATA 133 , 254 , 165 , 186 , 32 , 177 : rem 43 2220 DATA 3 , 32,205 , 5 , 32 , 150 : rem 27 
1310 DATA 255, 169 , 111,32,147,255 : rem 39 2230 DATA 5 ,173, 0 , 3 , 208 , 245 : rem 37 
1320 DATA 165 , 253 , 164 , 254,141,159 : rem 93 2240 DATA 169,58 , 141,7 , 28 , 96 :rem 113 
1330 DATA -1,140 , 160, - 1,160,0 :rem 108 2250 DATA 160 , 0 , 185,0,3 , 133 : rem 30 
1340 DATA 185,156 , -1 , 32 , 168 , 255 :rem 246 2260 DATA 133 , 169,2,141,0,24 :rem 85 
1350 DATA 200,192,6 , 208 , 245,160 : rem 239 2270 DATA 173,0 , 24 , 41,4,240 : rem 33 
1360 DATA 0,177 , 251,32 , 168,255 : rem 199 2280 DATA 249 , 169,0 , 141,0 , 24 : rem 93 
1379 DATA 200 , 192,32,144,246,165 : rem 37 2290 DATA 162 , 4 , 169 , 0,6 , 133 : rem 45 
1380 DATA 251 , 105,31, 133 , 251,165 :rem II 23 00 DATA 42 ,10 , 6 ,1 33,42,10 : rem 22 
1390 DATA 252, 195 , 0,133 , 252,165 : rem 238 231 £'1 DATA 141 ,0 , 24,202 , 208,240 : rem 172 
1400 DATA 253 , 105 , 32 , 133 , 253 , 165 :rem 29 2320 DATA 72 , 104,72 , 104 , 169 , 0 : rem 137 
1410 DATA 254 , 105 , £'1 , 133,254,32 : rem 180 2330 DATA 1 41 , 0 , 24 , 200 , 208 , 204 : rem 172 
1 4 20 DATA 1 74 , 255 , 198 , 255 , 208 , 180 : rem 102 23 40 DATA 96 , 172 , 1 , 3,132 , 7 : rem 249 
14313 DATA 165 ,186 , 32 , 177 , 255 ,169 : re m 57 23513 DATA 173,0, 3 , 197,6 , 8 : rem 205 
14413 DATA 1 11 ,3 2 , 14 7 , 255 , 169 , 85 : rem 252 2360 DATP. 1 33 , 6 ,40 , 240 , 16,169 : rem 143 
1450 DATA 32 ,168 , 255 , 169 , 67,32 : rem 210 2370 DATA 176,133,0 , 88 , 36,0 : rem 48 
1460 DATA 168 , 255 , 32 , 1 74 , 255 , 120 : r em 44 2380 DATA 48 , 252 ,1 20,165,0 , 201 : r em 186 
1470 DATA 32 , 144 , -2 , 44,0 , -5 : rem 25 2390 DATA 1 , 208,78 , 169 , 238 , 141 : rem 209 
1480 DATA 48 , 76 , 164,195,166 , 196 : rem 19 2400 DATA 12,28,169,6,133,50 : rem 91 
1490 DATA 165 , 185,240 , 6,172,2 :rem ISO 2410 DATA 169 , 0 , 133,51 , 133,48 :rem 141 
1500 DATA - 5,174 , 3, - 5,132,174 : rem 129 2420 DATA 169 , 3,133 , 49,32 , 82 :rem 100 
1510 DATA 134 , 175,162 , 4,173,0 :rem 138 2430 DATA 6 , 80 , 254,184 , 173 , 1 : rem 97 
1520 DATA - 5 , 240 , 21,32 , 120, - 2 : rem 112 2440 DATA 28 , 153,0 , 3 , 200,208 : rem 82 
1530 DATA 32 , 144 ,-2 , 173 , 0,-5 : rem 73 24 50 DATA 244 , 169,186,80 , 254 , 184 : rem 49 
1540 DATA 48,43 , 240 , 6,32 , 118 : rem 94 246 0 DATA 173,1 , 28 , 153,0,1 : rem 242 
1550 DATA - 2 , 24, 144 , 240 , 162 , 2 :rem 128 2470 DATA 200, 208 , 244 , 32 , 224 , 248 : rem 3. 
1560 DATA 160 , 0 , 189 , 0 ,-5 , 145 : rem 87 2480 DATA 165 , 56 , 197 , 7 1, 240,4 :rem 1 58 
1570 DA'rA 17 4 , 200, 232 , 236 ,1 , - 5 : rem 182 2490 DATA 169 , 34 , 208 , 20 , 32 , 233 : rem 197 
1580 DATA 144, 244 , 189 , 0 ,-5 , 145 : rem 197 2500 DATA 245 , 197 , 58 , 240 , 4 , 169 : rem 208 
1590 DATA 174 , 200,32 , 131 ,-2 , 24 : rem 178 2510 DATA 35 , 208,9 , 169 , 236,1 4 1 : rem 202 
1600 DATA 166,174 , 164 , 175 , 88 , 96 : rem 13 2520 DATA 1 2 , 28 , 96,24 , 105 , 24 : rem 93 
1610 DATA 169 ,4, 44 , 169 , 0 , 56 : rem 53 2530 DATA 133, 68,169 , 255 , 141, 0 : r em 1 99 
1620 DATA 1 76 , 242 , 162,2 , 160,0 : rem 135 25 40 DATA 3 , 32 , 150 , 5 , 169,58 : rem 49 
1630 DATA 189 , 0 ,-5,145,174,200 :rem 188 2550 DATA 141, 7 , 28 ,165,68 , 76 : rem 112 
1640 DATA 232 , 208 , 247 , 24 , 152 , 101 : rem 31 2560 DATA 200 , 193,32 , 88 , 6 , 76 :rem 10. 
1650 DATA 174,133 , 174 , 165 , 175,105 : rem 9. 257£'1 DATA 148,6 , 165 , 18 , 133,22 : rem 151 
1660 DATA 0,133 ,1 75 , 96 , 160,0 : rem 93 2580 DATA 165 , 19,133,23 , 165 , 6 : rem 153 
1670 DATA 173 , 17 , 145,41,2,208 : rem 14. 2590 DATA 1 33 , 24 , 165 , 7 , 133,25 : rem 148 
1680 DATA 249,173,44,1 45 , 9,14 : rem 159 2600 DATA 169 , 0 , 69 , 22 , 69,23 : r em 53 
1690 DATA 141 , 44,145 ,1 73, 17 ,1 45 : rem 251 2610 DATA 69, 24 , 69 , 25,133,26 : rem l OS 
1700 DATA 41, 2 , 240 , 2 49 ,1 73,44 : rem 141 2620 DATA 32 , 52,24~ , 162 , 90 , 32 : rem 14. 
1710 DATA 145 , 41 , 253,141,44,145 : rem 240 2630 DATA 148,6,89,254 , 184,173 : rem 207 
1720 DATA 162 , 3,202,234 , 208 , 252 : rem 23. 2640 DATA 1,28 , 217 , 36 , 0,208 : rem 42 
1730 DATA 162,4,173 , 17 , 145 , 74 :rem ISO 2650 DATA 6,200,192,8 , 208 , 240 : rem 143 
1740 DATA 38 , 1 49,74,38,149,234 : rem 21. 2660 DATA 96,202,208 , 233,169,32 : rem 254 
1750 DATA 234,202,208,242,165,149 : rem 92 2670 DATA 208 , 170 , 169 , 208,141,5 :rem 252 
1760 DATA 73 , 255,153 , 9 ,-5 , 200 : rem 135 2680 DATA 24 , 169 , 33 , 44 , 5,24 : r em 53 
1770 DATA 208 , 194,96 : rem 232 2690 DATA 16 , 1 58 , 44 , 0,28 , 48 :rem 58 
1999 REM •• 1541 TUR80DISK ML : rem 47 2700 DATA 246 ,173, 1 , 28 , 184 , 160 : rem 197 
2000 DATA 32 , 66 , 208 , 120, 169 , 21 : rem 185 271 0 DATA 0, 96 , 160, 1 60 , 160 ,160 : rem 187 
2010 DATA 141 ,7, 28 , 169,18 , 160 : rem 144 2720 DATA 160 ,160, 160, 160 , 160 , 160 :rem 75 
2020 DATA 1 , 14 1 , 0 , 3 , 140 , 1 : rem 170 2730 DATA 160 , 160, 160 , 160 , 160 ,160 : rem 7. 
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MLX

(Article on page 61.)

BEFORE TYPING . . .

Before typing in programs, please refer to

"How To Type In COMPUTED GAZETTE

Programs/' which appears before the Program

Listings.

Program 1: mlx—64 version

10 REM LINES CHANGED FROM MLX VERSION 2.0

0 ARE 750,765,770 AND 860 rrem 50

20 REM LINE CHANGED FROM MLX VERSION 2.01
IS 300 :rem 147

100 PRINT"{CLR}&63";CHR$(142);CHR?(8);iPO
KE53281,1:POKE53280,1 :rem 67

101 POKE 788,52:REM DISABLE RUN/STOP
srem 119

110 PRINT"fRVS}{39 SPACES]"; :rem 176

120 PRINT"[RVS}(14 SPACES}[RIGHT}[OFFjE*3
£[RVS} [RIGHT) [RIGHT](2 SPACES)^*!'
Toff}i * I£{rvs)£(rvs]{i4 spaces)";

:rem 250

130 PRINT"{RVS}[14 SPACES}(RIGHTJ &G|

[RIGHT) [2 RIGHT} (OFFU!RVS)£&*3
[OFF}§*3[RVS}(14 SPACEST"; srem 35

140 PRINT"ERVS)141 SPACES!" irem 120

200 PRINT"[2 DOWN}(PUR}[BLK} MACHINE LANG
UAGE EDITOR VERSION 2.02(5 DOWN}"

srem 238

210 PRINT"^53(2 UPJSTARTING ADDRESS?

[8 SPACESJ19 LEFT}"; :rem 143

215 INPUTSsF=l-F:C$=CHR$(31+119*F)

trem 166

220 IFS<256OR(S>40960ANDS<49152)ORS>53247

THENGOSUB3000JGOTO210 :rem 235

225 PRINTsPRINTtPRINT srem 180

230 PRINT"|:5H{2 UPjENDING ADDRESS?

(8 SPACES)[9 LEFT)";sINPUTE:F=l-F:CS=

CHRS(31+119*F) :rem 20
240 IFE<2S6OR(E>40960ANDE<49152)ORE>53247

THENGOSUB3000:GOTO230 :rem 183

250 IFE<STHENPRINTC$;"(RVS}ENDING < START

(2 SPACES}":GOSUB1000:GOTO 230

jrem 176

260 PRINT:PRINT:PRINT :retn 179

300 PRINT"(CLRj";CHR$(14):AD=S :rem 56

310 A=1:PRINTRIGHT${"0000"+MID$(STR$(AD),

2),5);":"; «rem 33

315 FORJ=ATO6 srem 33

320 GOSUB570:IFN=-1THENJ=J+N:GOTO320

srem 228

390 IFN=-211THEN 710 srem 62

400 IFN=-204THEN 790 :rem 64

410 IFN=-206THENPRINT:INPUT"[DOWNJENTER N

EW ADDRESS" ; ZZ :rem 44

415 IFN=-206THENIFZZ<SORZZ>ETHENPRINT"

(RVS)OUT OF RANGE"sGOSUB1000:GOTO410

:rem 225

417 IFN=-206THENAD=ZZsPRINT:GOT0310

:rem 238

420 IF NO-196 THEN 480 : rem 133

430 PRINTsINPUT"DISPLAYsFROM";FtPRINT,"TO

";iINPUTT srem 234

440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS

450

451

460

470

480

490

500

510

511

515

520

530

540

550

560

570

580

581

582

583

584

585

590

600

610

620

630

640

650

660

670

680

690

691

695

700

710

715

720

730

740

7 50

760

762

T";S?"[LEFT), NOT MORE THAN";EsGOTO43

0 :rem 159

FORI=FTOTSTEP61PRINTs PRINTRIGHT?("000

0"+MID$(STRS(l),2),5);"i"; irem 30

FORK=0TO5tN=PEEK(I+K):PRINTRIGHT${"00

"+MIDS(STR$(N),2),3);'\ "; srem 66

GETA?sIFAS>""THENPRINT:PRINTSGOTO310

:rem 25

NEXTK s PRINTCHRS(20); sNEXTIs PRINT:PRIN

TsGOTO310 srem 50

IFN<0 THEN PRINT:GOTO310 srem 168

A(J)=NsNEXTJ :rem 199

CKSUM=AD-INT(AD/256)*256jFORI=1TO6sCK

SUM={CKSUM+A(I))AND255:NEXT srem 200

PRINTCHRS(IS);:GOSUB570sPRINTCHR$(146

); s rem 94

IFN=-lTHENA=6iGOTO315 irem 2 54

PRINTCHRS(20)sIFN=CKSUMTHEN530

rem 122

PRINTsPRINT"LINE ENTERED WRONG : RE-E

NTER":PRINT:GOSUB1000:GOTO310srem 176

GOSUB2000 srem 218

FORI=1TO6iPOKEAD+I-1,A(I):NEXTs POKE54

272,0:POKE54273,0

AD=AD+6sIF AD<E THEN 310

GOTO 710

N=0:Z=0

rem 227

rem 212

rem 108

:rem 88

rem 81

GETASsIFAS=""THEN581 srem 95

AV=-{A$="M")-2*(AS=",")-3MAS=".")-4*

(A$="J")-5*{A$="K")-6MA$="L")ireni 41

AV=AV-7*{A5="U")-8*(AS="I")-9«(AS="O"

)iIFA$="H"THENA$="0" irem 134

IFAV>0THENA$=CHRS(48+AV) rem 134

PRINTCHRS(20);:A=ASC(AS):IFA=13ORA=44
ORA=32THEN670 :rem 229

IFA>128THENN=-A:RETURN :rem 137

IFA<>20 THEN 630 :rem 10

GOSUB690:IFI=1ANDT=44THENN=-1:PRINT"

(OFF)(LEFT} (LEFT}";SGOTO690 irem 62

GOTO570 :rem 109

IFA<48ORA>57THEN580 :rem 105

PRINTA?;:N=N*10+A-48 irem 106

IFN>255 THEN A=20:GOSUB1000:GOTO600

irem 229

Z=Z+1:IFZ<3THEN580 trem 71

IFZ=0THENGOSUB1000:GOTO570 :rem 114

PRINT","r:RETURN trem 240

S%=PEEK(209)+2 56*PEEK(210)+PEEK{211)

srem 149

FORI=1TO3jT=PEEK(S%-I) srem 67

IFT<>44ANDT<>58THENPOKES%-1,32 sNBXT

srem 205

PRINTLEFTS("[3 LEFT}n,1-1);:RETURN

trem 7

PRINT"[CLR)(RVS}**« ^AVE ***[3 DOWN)"
srem 236

PRINT"(2 DOWN}(PRESS (RVSJRETURN(OFF}
ALONE TO CANCEL SAVE)[DOWSJ":rem 106

F$="":INPUT"(DOWN! FILENAME";F$:IFF$=
""THENPRINTsPRINT:GOTO310 srem 71

PRINTsPRINT"[2 DOWN}(RVS}TlOFF}APE OR

[RVS}D(OFF}lSKs (T/D)" " srem 228

GETA$:IFA5<>"T"ANDAS<>"D"THEN740

:rem 36

DV=1-7"(A?="DM):IFDV=8THENF$="0:"+FSs

OPEN15,8,15,"S"+F$:CLOSE15 trem 212

T$=F?:ZK=PEEK{53)+2 56*PEEK(54)-LEN(TS

):POKE782,ZK/256 trem 3

POKE781,2;K-PEEK(782)*256iPOKE780,LEN(

T$):SYS65469 :rem 109
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BEFORE TYPING ... 
Before typing in programs, please refer to 
"How To Type In COMPUTEt's GAZETTE 
Programs," which appears before the Program 
Listings. 

Program 1: MLX-64 Version 

lei REM LINES CHANGED FROM MLX VERSION 2 . 0 
111 ARE 75111 , 765,770 AND 860 :rem 513 

20 REM LINE CHANGED FROM MLX VERSION 2 .01 
IS 300 :rem 147 

HIe PRINT"{CLR}g63":CHR$(142):CHR$(B): :PO 
KE53281 . 1:POKE53280 . 1 :rem 67 

101 POKE 788,521REM DISABLE RUN/STOP 
:rem 119 

110 PRINT" (RVS) (39 SPACES}": :rem 176 
120 PRINT"{RVS} (14 SPACES}{RIGHT}{OFF]g·~ 

L{RVS){RIGHT} (RIGHT}{2 SPACESH*f 
TOFF }g*~!(Rvsl£{RVSJ{14 SPACES)": 

:rem 250 
130 PRINT"{RVS} (14 SPACES) (RIGHT] gG~ 

( RIGHT ') {2 RIGHT} (OFF).£(Rvs}Lg*l 
( OFF }g*}{RVS) (14 SPACEST": - : rem 35 

140 PRINT"(RVS}{41 SPACES)" :rem 12e 
2ee PRINT" {2 DOWN} {PUR} (BLK) MACHINE LANG 

UAGE EDITOR VERSION 2 . 02 {5 DOWN} " 
:rem 238 

210 PRINT~~5~{2 UP}STARTING ADDRESS? 
{8 SPACES){9 LEFT}": :rem 143 

215 INPUTS:F- I-F:C$-CHR$(31+119*F) 
:rem 166 

220 IFS<256 0R(S>40960ANDS<49 152) ORS>53247 
THENGOSUB3000:GOT021e : rem 235 

225 PRINT : PRINT:PRINT : rem 18e 
230 PRINTng5~{2 UP }ENDING ADDRESS? 

18 SPACES }{ 9 LEFT}": : INPUTE:F=l - F : C$'" 
CHR$(31+119*F) : rem 2" 

24" IFE<2560R(E>4096eANDE<49152)ORE>53247 
THENGOSUB3ee01GOT0230 : rem 183 

25" IFE<STHENPRINTC$;"{RVS}ENDING < START 
{2 SPACES}":GOSUBI000:GOTO 230 

:rem 176 
260 PRINT : PRINT : PRINT :rem 179 
300 PRINT"(CLR}":CHR$(14):AD=S :rem 56 
310 As1: PRINTRIGHT$ ( "0000"+MID$ (STR$ (AD) • 

2).5):": " : :rem 33 
315 FORJ-AT06 : rem 33 
320 GOSUB570:IFN~-lTHENJ .. J+N:GOT0320 

:rem 228 
390 IFN=-2UTHEN 710 : rem 62 
40" IFN" -204THEN 790 : rem 64 
410 IFN __ 206THENPRINTIINPUT"{DOWNJENTER N 

EW ADDRESS" ;ZZ :rem 44 
415 IFN~-206THENIFZZ <50RZZ> ETHENFRINT " 

{RVS}OUT OF RANGE"lGOSUB l000:GOT0410 
:rem 225 

417 IFN~-206THENAD-ZZ :PRINT:GOT0310 
:rem 238 

420 IF 1'1<>-196 THEN 4B0 :rem 133 
430 PRINT IINPUT"OISPLAY: FROM": FI PRINT . "TO 

tor I I NPUTT - - : rem 2"34 
440 IFF<SORF>EORT<SORT> ETHENPRINT"AT LEAS 

45. 

451 

46. 

47. 

4B. 
49. 
5 •• 

51. 

511 
515 

52. 

53. 
54. 

sse 
56. 
57. 
5B. 
SBl 
SB2 

5B3 

5B4 
5B5 

59. 
6 •• 
61. 

62. 
63. 
64. 
65. 

66. 
67. 
6B. 
69. 

691 
695 

7 •• 

71. 

715 

72. 
73. 
74. 

75. 

76. 

762 

T":S:"{LEFT} . NOT MORE THAN":E : GOT043 
o : rem 159 
FORI-FTOTSTEP6:PRINT:PRINTRIGHT${"e00 
9"+MID$(STR$(I),2),5);"I"; Irem 30 
FORK=0T05IN- PEEK(I+K):FRINTRIGHT$("00 
"+MID$(STR$(N).2),3);","; : rem 66 
GETA$IIFA$>""THENPRINT:PRINT:GOT031e 

:rem 25 
NEXTK I PRINTCIIR$ (20) : : NEXTI: PRINT: PRIN 
T:GOT0310 : rem 5e 
IFN<9 THEN FRINT:GOT0310 :rem 16B 
A(J) - N:NEXTJ :rem 199 
CKSUMsAD-INT(AO/ 256)*256:FORI=lT06:CK 
SUM-(CKSUM+A(I»AND255:NEXT :rem 2e0 
PRINTCHR$(lB);:GOSUB570:PRINTCHR$(146 
); :rem 94 
IFNs - lTHENA-6IGOT0315 : rem 254 
PRINTCHR$(2")IIFNmCKSUMTHEN530 

: rem 122 
PRINT:PRINT"LINE ENTERED WRONG: RE- E 
NTER"IPRINTIGOSUBT000:GOT031e:rem-176 
GOSUB2000 : rem 21B 
FORI-1T06IPOKEAD+I-1.A(I) : NEXT : POKE54 
272,0:POKE54273 . 0 :rem 227 
ADaAD+6IIF AO<E THEN 310 :rem 212 
GOTO 710 : rem 10B 
N"'0:Z=0 :rem BB 
PRINT"U:~"; :rem B1 
GETA$IIFA$-""THENSBl :rem 95 
AV""-(A$ - "M") - 2*(A$-" .")-3*(A$= " . ")-4* 
(A$- "J")-S*(A$- "K")-6*(A$="L"):rem 41 
AV-AV-7*(A$ - "U")-B*(A$" "I")-9*(A$"' "O" 
):IFA$- "H"THENA$ - "0" :rem 1 34 
IFAV>0THENA$~CHR$(48+AV) :rem 1 34 
PRINTCHR$(20);:AmASC(A$) : IFA=130RA=44 
ORA-32THEN670 :rem 229 
IFA> 12BTHENN- - A: RETURN :rem 137 
IFA<> 2e THEN 630 : rem 10 
GOSUB690I IFI - 1ANDT-44THENN=-1 :PRINT " 
{OFF} {LEFT J (LEFT}";: GOT0690 I rem 62 
GOT0570 : rem 1e9 
I FA<4BORA>57THEN580 :rem 105 
PRINTA$; :N-N*10+A-48 :rem 106 
IFN>255 THEN A-20IGOSUB1000:GOT060e 

I rem 229 
Z~Z+1:IFZ<3THEN580 :rem 71 
IFZ meTHENGOSUB1000 l GOT05 70 :rem 114 
PRINT" • " ; I RETURN : rem 240 
S%mPEEK(2e9 ) +256*PEEK(210)+PEEK(21 1 ) 

:rem 149 
FORI s 1T03IT- PEEK(S%-I ) :rem 67 
IFT<>44ANDT<>5BTHENPOKES% - I.32;NEXT 

:rem 2e5 
PRINTLEFT$("{3 LEFT)".I -1 ): : RETURN 

:rem 7 
PRINT"{CLR) (RVS)"* ~AVE *"{3 DOWN)" 

:rem 236 
PRINT"{2 DOWN}<,,~RESS {RVS)RETURN ( OFF } 

ALONE TO CANCEL SAVE) ( DOWN }" :rem 1e6 
~~=· " :INPUT"(DOWN} !ILENAME";F$:IFF$a 

THENPRINT:PRINT:GOT03 10 :rem 71 
PRINT:PRINT"(2 DOWN} (Rvs)TloFF)APE OR 

(RVS)D( OFF}ISKI (T I D)" - :rem 228 
GETA$:IFA$<>"T"ANDA$<>"O"THEN740 

: rem 36 
OV"1-7"'(A$- "O"):IFDV"'BTHENF$="0 :"+F$: 
OPEN1S . 8.1S."S"+F$:CLOSE15 :rem 212 
T$=F$ : ZK=PEEK(53)+256*PEEK(54) - LEN(T$ 
) : POKE7B2, ZK/256 : rem 3 
POKE7Bl,ZK-PEEK(7B2)*256IPOKE780.LEN( 
T$):SYS65469 :rem 109 
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763 POKE780,1:POKE781,DVjPOKE782,1:SYS654

66 :rem 69

765 K=S:POKE254,K/256:POKE253,K-PEEK(254)

*256:POKE780,253 :rem 17

766 K=E+lsPOKE782,K/256:POKE781,K-PEEK(78

2)*256:SYS65496 :rem 235

770 IF{PEEK(783)AND1)OR(191ANDST)THEN780

:rera HI

775 PRINT"{DOWN}DONE.[DOWN]":GOTO310

:rem 113

780 PRINT"fDOWNjERROR ON S_AVE.f2 SPACES}T
RY AGAIN."sIFDV=lTHEN720 :rem 171

7B1 OPEN15,8,15:INPUT#15,E1S,E2S:PRINTE1S

;E2$:CLOSE15:GOTO720 :rem 103

790 PRINT"fCLR]{RVS)*** LOAD *«*{2 DOWN)"

:rem 212

795 PRINT"[2 DOWN](£RESS (RVS}RETURN{OFF)

ALONE TO CANCEL LOAD)" :rem 82

800 F$="":INPUT"E2 DOWN} FILENAME";F$:IFF

$=""THENPRINT:GOTO310 !rem 144

810 PRINTiPKINT"[2 DOWN}fRVS}T(OFF)APE OR

{RVS)2{OFF}ISKj (T/D)" :rem 227

820 GETAS:IFA$ < >"T"ANDA$ < >"D"THEN820

srem 34

830 DV=1-7*{A$="D"):IFDV=8THENF$="0s"+F$

:rem 157

840 T$=F$sZK=PEEK(53)+256*PEEK(54)-LEN(T$

):POKE782,ZK/256 :rem 2

841 POKE781,ZK-PEEK(782)*256:POKE780,LEN(

T$):SYS65469 :rem 107

S45 POKE7B0,liPOKE781,DV:POKE782,l:SYS654

66 :rem 70

850 POKE780,0:SYS65493 :rem 11

860 IF(PEEK(783)AND1)OR(191ANDST)THEN870

:rem 111

865 PRINT"EDOWN)DONE.":GOTO310 :rem 96

870 PRINT"(DOWN)ERROR ON LOAD.(2 SPACES}T

RY AGAIN.{DOWN]":IFDV=1THEN800

:rem 172

880 OPEN15,8,15:INPUT!15,El $,E2$:PRINTE1$

;E2$:CLOSE15tGOTO800 :rem 102

1000 REM BUZZER :rem 135

1001 POKE54296,15:POKE54277,45!POKE54278,

165 srem 207

1002 POKE54276,33sPOKE 54273,6:POKE54272,

5 srem 42

1003 FORT=1TO200:NEXT:POKE54276,32:POKE54

273,0:POKE54272,0:RETURN :rem 202

2000 REM BELL SOUND :rem 78

2001 POKE54296,15:POKE54277,0:POKE5427S,2

47 srem 152

2002 POKE 54276,17sPOKE54273,40:POKE54272

,0 :rem 86

2003 FORT=1TO100tNEXT:POKE54276,16:RETURN

:rem 57

3000 PRINTCS;"{RVS)NOT ZERO PAGE OR ROM":

GOTO1000 ;rera 89

Program 2: mlx—vie version

10 REM LINES CHANGED FROM VIC MLX VERSION

2.00 ARE 581,582,765 :rem 166

100 PRINT"ECLR)[PUR}";CHRS(142);CHR$(8);

:rem 181

101 POKE 788,194:REM DISABLE RUN/STOP

:rem 174

120 PRINT "[2 DOWNJE7 SPACES)VIC MLX"

:rem 89

200 PRINT"{2 DOWN){PUR}{BLK)MACHINE LANGU
AGE":PRINT"EDITOR VER 2.02{5 DOWN}"

:rem 192

210 PRINT"(BLK)(3 UP}STARTING ADDRESS"iIN

PUTS:F=1-F:CS=CHR$(31+119*F) :rem 97

220 IFS<256ORS>32767THENGOSUB3000:GOTO210

:rem 2

225 PRINT:PRINT:PRINT:PRINT :rem 123

230 PRINT"{BLK]{3 UP)ENDING ADDRESS":INPU
TE:F=1-F:CS=CHR$(31+119*F) !rem 158

240 IFE<256ORE>32767THENGOSUB3000:GOTO2 30

:rem 234

250 IFE<STHENPRINTC$;"[RVS}ENDING < START

£2 SPACES)":GOSUB1000:GOTO 230

:rem 176

260 PRINT:PRINT:PRINT :rem 179

300 PRINT"(CLRS"rCHR$(14):AD=S ;rem 56

310 A=l:PRINTRIGHT$("0000"+MID$(STR$(AD),

2),5);":"; :rem 33

315 FOR J=A TO 6 :rem 33

320 GOSUB570:IFN=-1THENJ=J+N:GOTO320

:rem 228

390 IFN=-211THEN 710 :rem 62

400 IFN=-204THEN 790 srem 64

410 IFN=-206THENPRINT:INPUT"[DOWN)ENTER N
EW ADDRESS";ZZ srem 44

415 IFN=-206THENIFZZ<SORZZ>ETHENPRINT"
ERVSjOUT OF RANGE"iGOSUB1000sGOTO410

srem 225

417 IFN=-206THENAD=ZZ:PRINTSGOTO310

:rem 238

420 IF No-196 THEN 480 srem 133

430 PRINT:INPUT"DISPLAY:FROM";F:PRINT,"TO

" ; -. INPUTT srem 234

440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS

T";S;"(LEFT}, NOT MORE THAH";E:GOTO43

0 srem 159

450 FORI=FTOTSTEP6:PRINT:PRINTRIGHTS("000

0"+MIDS(STR$(I),2),5);":"; :rem 30

455 FORK=0TO5:N=PEEK(I+K):IFK=3THENPRINTS

PC[10); srem 34

457 PRINTRIGHTS("00"+MIDS(STR$(N),2),3);"
,"; :rem 157

460 GETA$:IFAS>""THENPRINTsPRINT:GOTO310

:rem 25

470 NEXTK:PRINTCHRS{20);sNEXTI:PRINTSPRIN

T:GOTO310 srem 50

480 IFN<0 THEN PRINTsGOTO310 :rem 168

490 A(J)=N:NEXTJ srem 199

500 CKSUM=AD-INT(AD/2 56)*2 56:FORI= lTO6sCI<

SUM={CKSUM+A(I))AND255:NEXT :rem 200

510 PRINTCHRSf18);:GOSUB570tPRINTCHR$(146

); :rem 94

511 IFN=-1THENA=6:GOTO315 :rem 254

515 PRISTCHR${20):IFN=CKSUMTHEN530

srem 122

520 PRINT: PRINTLINE ^ENTERED WRONG":PRINT

"RE-ENTER":PRINT:GOSUB1000:GOTO310

:rem 129

530 GOSUB2000 :rem 218

540 FORI =1TO6:POKEAD+I-1,A(I) :NEXT:retn 80

550 AD=AD+6:IF AD<E THEN 310 :rem 212

560 GOTO 710 :rem 108

570 N=0:Z=0 :rem 88

580 PRlNT"^+3"r :rem 79

581 GETA$sIFAS=""THEN581 :rem 95

582 AV=-(A$="M")-2*(AS=","}-3*(A$=".")-4*

{A$="J")-5*{AS="K")-6*(AS-"L"):rem 41

583 AV=AV-7*(AS="U" )-8*(AS="I")-9*(A$=""0"

):IFA?="H"THENAS="0" :rem 134

584 IFAV>0THENAS=CHRS(48+AV) :rem 134

585 PRINTCHR$(20);:A=ASC(A$):IFA=13ORA=44

ORA=32THEN670 :rem 229

590 IFA>128THENN=-A:RETURN :rem 137
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763 POKE780 , 1 :POKE781 , DV: POKE782 , 1 :SYS654 
66 : rem 69 

765 K=S :POKE2 54,K/256:POKE253 ,K- PEEK(254) 
.256:POKE780,253 : rem 17 

766 K= E+1:POKE782 , K/256 : POKE781,K-PEEK(78 
2)·256 :SYS 65496 :rem 235 

770 IF(PEEK(783)ANDl)OR(191ANDST)THEN780 
:re m III 

775 PRINT " {DOWN }QONE. { DOWN J " : GOT03H'1 
: rem 113 

780 PRINT"{DOWN}ERROR ON SAVE. (2 SPACES}T 
RY AGAIN .": IFDV"'l THEN720 : rem 171 

7 81 OPEN15,8 ,15:INPUT'lS ,El$ ,E2 $:PRINTEl$ 
;E2$:CLOSElS : GOT0720 :rem 103 

790 PRINT"{CLR}{RVS}·" LOAD ···{2 DOWN)" 
- : rem 212 

795 PRINT "{ 2 DOWN}(PRESS {RVS}RETURN{OFF} 
ALONE TO CANCEL LOAD) " :rem 82 

8110 F$=" " : INPUT"{2 DOWN) FILENAME";F$:IFF 
$=""THENPRINT:GOT0310- :rem 144 

810 PRINT :PRINT"{2 DOWN)IRVS)T{OFF)APE OR 
{RVS}D{OFF}ISK: (TID)" - : rem 227 

820 GETA$ :IFA$ () "T"ANDA$<> " D"THEN820 
:rem 34 

830 DV-1-7· (A$="D" ) : IFDV".8THENF$:::"0: "+F$ 
:rem 157 

8 40 T $=F$:ZK=PEEK(53)+256·PEEK(54) - LEN(T$ 
):POKE782 , ZK/ 256 :rem 2 

841 POKE781 ,ZK-PEEK( 782)·256 :POKE780 ,LEN( 
T$) : SYS6S469 :rem 107 

845 POKE780 ,IIPOKE781 , DV : POKE782 ,1:SYS6 54 
66 : rem 70 

850 POKE780,0:SYS65493 : rem 11 
860 IF(PEEK (783)ANDl) OR( 191ANDST)THEN870 

:rem III 
865 PRINT"{DOWN}DONE . ":GOT0310 :rem 96 
870 PRINT "{ OOWN}ERROR ON LOAD.{2 SPACES}T 

RY AGAIN. {OOWN] ":IFDV=lTHEN800 -
:rem 172 

880 OPEN1 5 , 8,15:INPUT'IS,El$,E2$:PRINTEl$ 
;E2$:CLOSE15:GOT0800 :rem 102 

1000 REM BUZZER : rem 135 
1001 POKE54296,15:POKE54277,45:POKE54278, 

165 : rem 207 
1002 POKE54276,33:POKE 54273 ,6:POKES4272, 

5 :rem 42 
1003 FORT=lT0200:NEXT:POKE54276,32 : POKE54 

273,0:POKE54272,0 : RETURN :rem 202 
2000 REM BELL SOUND : rem 78 
2001 POKE5 4296 , lS:POKE54277,0:POKE54278,2 

47 :rem 152 
2002 POKE 54276,17:POKE54273,40:POKE54272 

,0 :rem 86 
2003 FORT=ITOI00:NEXT:POKE54276,16:RETURN 

: rem 57 
3000 PRINTC$; " {RVS}NOT ZERO PAGE OR ROM": 

GOT01000 : rem 89 

Program 2: MLX-VIC Version 

10 REM LINES CHANGf.D FROM VIC MLX VERSION 
2.00 ARE 581,582 , 765 :rem 166 

100 PRINT" {CLR} {PUR}" ; CHR$ (142) ;CHR$ (8); 
:rem 181 

101 POKE 788,194:REM DISABLE RUN/sTOP 
:rem 174 

120 PRINT "{2 DOWN}!7 SPACES}VIC MLX" 
:rem 89 

200 PRINT"{2 DOWN}{PUR }{BLK}MACHINE LANGU 
AGE":PRINT"EDITOR VER 2.'32{5 DOWN}" 

:rem 192 
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210 PRINT"{BLK}{3 UP}START ING ADDRESS":IN 
PUTS :F=I-F : C$=CHR$(3L+119·F) :rem 97 

220 IFS<2560RS>32767THENGOSUB3000:GOT0210 
:rem 2 

225 PRINT:PRINT:PRINT:PRINT : rem 123 
230 PRINT "{BLK } 13 UP}ENDING ADDRESS":INPU 

TE:P=I-F:C$",CHR$(31+l19·F ) :rem 158 
240 IFE<2560RE>32767THENGOSUB300e:GOT023e 

:rem 234 
250 IFE<STHENPRINTC$;" {RVS} ENDING < START 

{2 SPACES}":GOSUB1000:GOTO 230 
: rem 176 

260 PRINT : PRINT : PRINT :rem 179 
300 PRINT"{CLR}";CHR$(14):AD=S :rem 56 
310 A=1 :PRINTRIGHT$ ("0000" +MID$ (STR$ (AD) , 

2),5) ;" : "; : rem 33 
315 FOR J=A TO 6 ; rem 33 
320 GOSUa570:IFN=- ITHENJ=J+N : GOT0320 

:rem 228 
390 IFN=- 21lTHEN 710 :rem 62 
400 IFN:::- 204THEN 790 : rem 64 
410 IFN=-206THENPRINT: INPUT" {DOWN}ENTER N 

EW ADDRESS",ZZ :rem 44 
415 IFN~-206THENIFZZ < SORZZ > ETHENPRINT" 

!RvsloUT OF RANGE" : GOSUBI000:GOT0410 
:rem 225 

417 IFN=-206THENAD-ZZ : PRINT:GOT0310 
:rem 238 

420 IF N<>-196 THEN 480 :rem 133 
4313 PRINT: INPUT"DISPLJ\Y : FROM" ; F: PRINT, "TO 

" ; : INPUTT - : rem i34 
440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS 

T " ;S;"{LEFT}, NOT MORE THAN " ;E:GOT043 
o :rem 159 

450 FORI=FTOTSTEP6: PRINT : PRINTRIGHT$ ( "13130 
e"+MID$(STR$(I),2),5);":": : rem 30 

455 FORK=0T05 : N=PEEK(I+K) : IFK=3THENPRINTS 
PC(le): :rem34 

457 PRINTRIGHT$( "00"+MID$ (STR$ (N), 2 ), 3);" 
,"; : rem1 5 7 

460 GETA$:IFA$> " " THENPRINT:PRINT:GOT0 310 
: rem 25 

470 NEXTK : PRINTCHR$(20);:NEXTI : PRINT:PRIN 
T : GOT0310 : rem 50 

4 80 IFN<0 THEN PRINT:GOT0310 : rem 168 
490 A(J):N:NEXTJ : rem 199 
500 CKSUM=AD-INT(AO/256)·256:rORI = IT06: CK 

SUM=(CKSUM+A(I»AND25S :NEXT : rem 200 
510 PRINTCHR$(18 );: GOSUB~70 :PRINTCHR$( 146 

); : rem94 
511 IFN= - ITHENA=6 : GOT0 315 : rem 2 54 
515 PRINTCHR$(20) : !FN=CKSUMTHEN530 

:re m 12 2 
520 PRINT : PRINT " LINE ENTERED HRONG" : PRINT 

"RE-ENTER" : PRIN'r: COSUB lOe,, : GO'f0 31e 
: r e m 129 

530 GOSUa2000 : rem 218 
540 FORI=IT06:POKEAD+I-l,A(I):NEX'r:rem 80 
550 AD"'AO+6 : IF AO<E TI-IEN 310 :rem 212 
560 GOTO 710 : rem 10A 
570 N:::0 : Z:::0 : rem 88 
580 PRINT"~+~"; : r e m 79 
581 GETA$:IFA$="" THEN58 1 :re m 95 
58 2 AV= - (A$ '" "M" )-2* (A$ "' ''' ")- 3 * ( A$= "." )-4" 

(A$"' '' J'' ) _ 5* (AS "' ''K'') - 6 " (A $="L") : rem 41 
583 AV=AV-7*{A$= " U")-8 ·{A$", "I") - 9"( A$a " O" 

) : IFA$="H"THENA$="0" : rem 134 
584 IFAV>0THENA$=CHR$(48+AV) : rem 134 
585 PRINTCHR$(20); : A:::ASC(A$) : IFA=130RA=44 

ORA=32THEN670 : rem 229 
590 IFA>128THENN" -A:RE1'URN : rem 137 



600

610

620

630

640

650

660

670

680

690

692

695

700

710

720

730

740

750

760

762

763

765

766

770

775

780

781

782

790

800

810

820

830

840

841

845

850

860

865

870

880

IFA<>20 THEN 630

PRINTCHR$(146);:GOSUB690:

:rem 10

IFI=1ANDT=44

THENN=-1:PRINT"{LEFT} [LEFT

0

GOTO570

IFA<48ORA> 57THEN580

PRINTAS;:N=N*10+A-48

IFN>255 THEN A=20:GOSUB1000

:GOTO69

rem 155

rem 109

rem L05

rem 100

GOTO600

rem 229

:rem 7 1

rem 114

rem 240

Z=Z+1:IFZOTHEN580

IFZ=0THENGOSUB1000:GGTO570

PRINT",";:RETURN

S%=PEEK(209)+256*PEEK(210)+PEEK(211)

rem 149

F0RI=lTO3:T=PEEK(S%-I) :rem 68

IFT<>44ANDT<>58THENPOKES%-I,32:NEXT

:rem 205

PRINTLEFT$("£3 LEFT]",1-1);:RETURN

:rem 7

PRINT"fCLR]{RVS]*** SAVE ***{3 DOTJN) "

:rem 236

F$="":INPUT"(DOWN! FILENAME";F$:IFFS=

""THEN310 :rem 128

PRINT:PRINT"[2 DOWN){RVS}TfOFF)APE OR

(RVS)D(OFFtlSK! (T/D) " : rem 22(3

GETA?:IFA? < >"T"ANDA$ < >"D"THEN740

:rem 36

DV=1-7*(A$="D"):IFDV=8THENF$="0:"+F$:

OPEN15,8,15,"S"+F$:CLOSE15 :rem 2L2

T$=FS:2K=PEEK(53)+2 56*PEEK(54)-LEN(TS

):POKE782,ZK/256 :rem 3

POKE781,ZK-PEEK(782)*256:POKE780,I-EN(

T$):SYS65469 :rem 109

POKE780,1:POKE781,DV:POKE782,1:SYS654

66 :rem 69

K=S:POKE254,K/256:POKE253,K-PEEK(254)

*256:POKE780,253 :rem 17

K=E+1:POKE782,K/256:POKE781,K-PEEK(78

2)*256:SYS65496 :rem 235

IF(PEEK(783)AND1)OR(191ANI)ST)THEN780

:rem 111

PRINT"tDOtJN}DONE. ":GOTO310 :rem 96

PRINT"(DOWN)ERROR ON SAVE.{2 SPACES 3T

RY AGAIN.n:IFDV=lTHEN720 :rem 171

OPEN15,8,15:INPUT#15,E1$,E2$:PRINTE1$

;E2$:CLOSE15!GOTO720 :rem 103

GOTO720 :rem 115

PRINT"{CLR)fRVS}*** LOAD ***(2 DOWN 1"

:rem 212

F$="":INPUT"[2 DOWN) FILENAME";F$:IFF
$=""THEN310 :rem 144

PRINT:PRINT"(2 DOWN)[RVS}T(OFF]APE OR
{RVS]D{OFF}ISK: (T/D)" :rem 227

GETA$:IFA$o"T"ANDA$o"D"THEN820

:rem 34

DV=1-7*(A$="D"):IFDV=8THENF$="0!"+F5

:rem 157

T$=FS:ZK=PEEK(53)+256*PEEK(54)-LEN(TS

):POKE782,ZK/256 :rem 2

POKE781,ZK-PEEK(782)* 256:POKE780,LEN(

T$) :SYS65469 :reni 107

POKE780,l:POKE781,DV:POKE782,ljSYS654

66 :rem 70

POKE780,0:SYS65493 trem 11

IF(PEEK(783)AND1)OR(191ANDST)THEN870

irem 111

PRINT"{DOWN}DONE.":GOTO310 :rem 96
PRINT"{DOWNjERROR ON LOAD.{2 SPACES)T
RY AGAIN.(DOWN]":1FDV=1THEN800

:rem 172

OPEN15,8,15tINPUT#15,El$,E2$!PRINTElS

;E2$:CLOSE15:GOTO800 trem 102

1000 REM BUZZER jrem 135

1001 POKE36878,15:POKE36874,190 :rem 206

1002 FORW=1TO300:NEXTW :rem 117

1003 POKE36878,0iPOKE36874,0:RETURN

:rem 74

2000 REM BELL SOUND :rem 78

2001 FORW=15TO0STEP-1:POKE36878,W:POKE368

76,240:NEXTW irem 22

2002 POKE36876,0jRETURN trem 119

3000 PRINTC$;"(RVSjNOT ZERO PAGE OR ROM":

GOTO1000 :rem 89

All programs listed

in this magazine

are available on

the GAZETTE Disk.

See elsewhere in

this issue for details.
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600 IFAo 20 TliEN 630 : rem 13 
610 PRINTCHR$ (146 ) : : GOSUB690: I F' I = lANDT"' 44 

THENN= - l:PRINT " {LEFTJ [LEFT)", : GOT0 69 
o : rem 155 

620 GOT0570 : rem 109 
630 IFA<480RA>57THEN580 :re m 105 
640 PRINTA $ ; : N=N*10+A-4 8 : r e m 10G 
650 IFN>255 THEN A=20 : GOSUB 1000: GOT0600 

:re m 2 29 
660 Z=Z+1 : IFZ<3THEN580 :rem 71 
670 IFZ=0THENGOSUBI000 : GOT05 70 : rem 114 
680 PRINT" ."; : RETURN : rem 240 
690 S%=PEEK(209)+256 * PEEK( 2 10)+PEEK(211) 

: rem 149 
692 FORI = lT0 3:T=PEEK(S%-I) :rem 6 8 
695 IFT<>4 4 AN DT <>58THENPOKES% - I . 3 2:NEX T 

: rem 20 5 
700 PRINTLEFT$( " [3 LEFT)".I-l); : RETURN 

: rem 7 
710 PRINT"{CLR)IRVSI* * * SAVE ***13 OOIIN)" 

- : rem 236 
720 F$=" " : INPUT " (ooWNl f'ILENAME " , F$ : IFF$ = 

" " TflEN310 - : rem 128 
7 30 PRINT : PRINT" (2 OOWN)[Rv s lT{ oF F)APE OR 

{RVS)O{OFF}ISK : (T/O)" - : rem 22 0 
740 GETA$ : IFA$ < > "T" ANDA$< > " 0" THEN740 

: rem 36 
750 DV=1 - 7 * (A$= " 0 " ) : IFOV=8THENF$="0 : " +FS : 

OPEN15.8.15."S"+F$ : CLOSE1 5 : rem 21 2 
760 T$=F$ : ZK=PEEK(53)+256*PEEK(54) - LEN(TS 

) : POKE782 . ZK/256 :reln 3 
762 POKE781 . ZK-PEEK(7B2)*256 : POKE780.LEN( 

T$) : SYS6 5469 :rem 109 
763 POKE780 . 1:POKE781.DV : POKE 7 82.1 ; SYS 65 4 

66 : rem 6 9 
765 K=S : POKE254 . K/256:POKE2 5 3.K- PEEK(254) 

* 256 : POKE780 . 253 : rem 17 
766 K=E+l:POKE782 . K/256;POKE78 l. K-PEEK(78 

2)*256:SYS65496 :rem 23 5 
770 IF( PEEK( 783) ANDl ) ORe 191ANDST) TJiEN780 

:rem III 
775 PRI NT" {OOlm}OONE. " : GOT0 310 : rem 96 
780 PRINT"{DOWN}ERROR ON SAVE. (2 SPACES}T 

RY AGAIN." : IFDV= l THEN720 : rem 171 
781 OPEN15.8.15;INPUTI 1 5.ElS.E2$ : PRINTE1$ 

;E2$:CLOSE15:GOT0720 :rem 103 
782 GOT0720 : rem 11 5 
790 PRINT " {CLR} {RVS}** * LOAD *** [ 2 DOWN)" 

- :rem 212 
8130 F$= " ":INPUT " {2 DOWN) FILENAME "; F$ : IFF 

$= " "THEN310 - :rem 144 
810 PRINT:PRINT " {2 DOlm J {RVS]T{OFF}APE OR 

{RVS}O ( OFF}ISK: (T/O)" - : rem 227 
82" GETM ; IFA$ < > " T "ANOA$(> " 0 " THEN820 

:rem 34 
830 DV"'1 -7 * (A$"""O" ) : IFDV- BTHENF$ - "0: " + F$ 

: rem 157 
840 T$=F$ : ZK=PEEK(53) + 256*PEEK(54) - LEN ( T$ 

) : POKE782 . ZK/256 : rem 2 
841 POKE781. ZK- PEEK(782)*256 : POKE780 . LEN( 

T$):SYS65469 ; rem 107 
8 4 5 POKE780 . 1:POKE781. DV:POKE782.1 : SYS654 

66 :rem 70 
850 POKE780 . 0: SYS65 4 93 : rem 11 
860 I F(PEEK(783)AND1 ) OR(191ANOST ) THENB7" 

:rem 11 1 
865 PRINT"{DOWN}OONE ." :GOT03 1 0 : rem 96 
870 PRINT" ( DOWN}ERROR ON LOAD . [2 SPACES }T 

RY AGAIN . ( DOWN ) "; ! FDV;lTHEN80" -
:rem 172 

88" OPEN 1 5 , 8 . 15IINPUT t 1 5.E1$.E2$:PRINTEl$ 

;E2$ : CLOSE15 :GOT0800 :rem 102 
10"0 REM BUZZER : r em 1 35 
1001 POKE36878 . 15 : POKE36874.190 :rem 206 
1 0 02 FORW~lT0300:NEXTW :rem 1 17 
1003 POKE36878 . 0:POKE36874," : RETURN 

: rem 74 
2"0" REM BELL SOUND :rem 78 
213"1 FORW~15T00STEP-1:POKE36878 . W : POKE36B 

76.24" : NEXTW :rem 22 
2002 POKE36876.0 : RETURN :re m 119 
3000 PRINTC$; " {RVS} NOT ZERO PAGE OR ROM": 

GOTO 10"" : rem 89 

All programs listed 
in this magazine 
are available on 
the GAZE'ITE Disk. 
See elsewhere in 

this issue for details. 
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SAVE ™ PRINTERS
AXION CARDCO

GP 550 AT (Alan) 249 LO1 369
GP S50CD(C-64) 249 LOS 279
GP 550 PC (IBM) 239
GP =50 AP Appfe) 279 niTI7FN
Sp 700 AT Alar,) 459 Me0 <n Ol' '^C" ,„
GP 700 AP Applo) 459 Mgb c aSS
cinatrnirftV *«o Mar- & A'jy
EHIB 5CD (C64| . . 329 mgp.ao 479

BLUE CHIPS ,nHDl:v "'
utjoio i?7i COMREX
M130IOC-64 1!?5 CP II EC Com'i-er HE ParMel 359

£fi IJ.ES COfr.i* [I E P»ri« J7S
C ITOH CfrlV-C torier IV Pi'JIW 689

Profiler 8510 AP 279 CR-IV-S Comnler W SenJI 689

8510 BC2 389 _
B5io bpi.. 319 Corona
B51CSP 379 LK.OOL....P™.,. !(M

SJJSlgggp- 5|| WUfc, WOnriOo, «■)
BiilO SCR .,, 479

7500 AP 2O& DIGITAL
7500 AP 20S UIV1"HL

449 DEVICES
1550BCD 489 ,,. T "„=„..
A-10-2O-P 459 ■exo'.nwoufl.- n't

F 10 JO PU or ROU 888 «* B™'»'*•>"•' ""*
F10 SSPU or HDU 1069 h"K w«»*'»lin*> 'B9 95

MONITORS

EPSON
RX-BO
RX-BO FT'
FX10O-
JX B0
LO 1500 P
LQ IS00 S
Ml. 60 Color Pic Hoi

JUKI
Juki 6 tM . .

RS 232 Senai Boarc
Traaor
Sheei FeeOer

Juki 6300

225

579

1069
11 <I9

399

379
55
119
209
769

MANNESMANN TALLY
Spiril B0 255
MTL-I60L 549

MTL-iaOL 739

NEC

880
1080
1200

LEGEND
219
239
249

NIC BO!5

NLC 90! 7

OKIDATA
Ok i male 10

B2A
Ba ....
93
93
92 Imaqewnte'
92 IBM Version

179

395
64 S
349

565
4£5

349

f PRINTER i

INTERFACING

Available

OLIVETTI
DV 250 Parallel 739
OV 250 Serral 729
DV 450 Parallel 1099
DV 450 Serial 1079

PANASONIC
1090 1B9
1091 259
1092 395

1M3 S89
3151 459

Smith Corona
Fulfil 80 .. 1B9OQ

moo ?i9oo

□ !OO ....J9900

D3O0 41900

IIOOO 33900

STARMICRONICS
SG-10 E19
SG-15 37S
SD-10 339
SD-15 4«S
Sfl-10 469
SB'IS 585
Pov.er|ype 309

Gem.ni tOX CALL
Gemini 15K .CALL
SB-10 . . CALL

MODEMS

AMDEK
300 Gri'tlt

30fi AmbBr

310 Amber IBM . . . .
Colur 300 Audio
Color 500 Composite
Culor 600
Color 700
Color 710

GORILLA
12" Green
2 ' Amber

NEC
JH-12M Green . .
JH.1701 Greon .
JC 1215 Coloi .
JC 1216 RGB
JC 1*60 Color
JB-1205 AmDer

139
155
?45
369
129
495
569

.78
..84

95
135
235
375
Z65
139

SAKATA
SC 100 Color
SI SI Stnnrl
SO 1000 Gmen . .
Sft 10M Amber

TAXAN
210 Color RBG
115 Green
116 Amber

400 Color RGB
410 Color PGB
4JO Color IBM
121 Green IBM
1Z2 Amnoi IBM

X-TRON

219
.29
99
109

249
119
125
275

339
429

139

PANASONIC
DT 1300 SGI composite 329

PRINCETON GRAPHICS
MAX-12 AmBer 189
HX 12 RGB . .. 475
SK'2 FGB 599

Comcolor |

ZENITH
Z>JM 122A AmDHr

ZVM !23GGresn
ZVM lit AmBer IBM .
ZVM 531 Color . .
ZVM 133 RGB . . .
ZVM 135 Composite. .. .
ZVM 13G Hi Hes Color

B4

75
129
275
3B9
449
589

MICROBITS
MPP I06JIC-6J.. 6995

TELE LEARNING
CM-250 (C-64). . 65 00

CARDCO MOD-1 IC-64) CALL
NESTRIDGE (C-64) .... CALL
M1TEV MO (C-64) .. CALL
1660 AUTO MODEM (C-64) 85

HAYES
Smarlmoaam 300 1B9

Smarlmoaen 1200 .. .. 459
Smarimcaen 1200B 389
Micromodem HE . . 249
Micromodem 100 289

Chronograph 179
Smart Com II.... 75

COMPUSERVE .... 23.95

DRIVES DISKETTES

MSD

SDi Drive
SD2 Drive

INDUS
GT COMMODORE
CARDCO CSD-1

229

. 469

..249
219

MAXELL
SV." MO-1
SW MD-2

(Bo- 101

1699

P3 75

5 V.
SV.

S

f.KC
ttlai 1 Qfc

SKC-&JSD
SKC-SSOD
sxccsuD

ELEPHANT
Mo* 10h

1099 5<A" SSSD 1399
1399 5"i" SSDD 1539
1599 5V. " DSDD 1999

SUPER SAVINGS! LOWEST PRICES!

TOLL FREE 1-800-233-8760

TO ORDER

CALL TOl L or send oraor lo

800-233-8760
Lyco Computef

P 0 6oi 5088

Customer Service 1-717-327-1825 Jersey S^ore PA W7 4O

RISK FREE POLICY

In-stock iic-m shipped wiihm 24 hours oJ order No depos<< on C 0 0

D'lJtrs Ffpi- shipping on prepaid casn orders within iheConiinenlfll U S.

PA rcsidvnjs add Mlesta^ APO. FPO. and Infi'malionai orders add 15 00

plus 3*j lor priority mail service Advertised prices ^riotm 4^i discount for

cas1-! add 4\ lor Master Card or Visa Personal checks reQuire d weeks

clearance Defore shippjng All ilems sudiect to change without nolice

For your protedion, we check for stolen credit cards.

••••••••••••••••••••••••••••••••••••
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COMPUTER

CARE
BIB

DISK DRIVE

CLEANER SI2 75

COMPUTERCARE KIT 119 75

NORTRONICS

DISK DRIVE

CLEANER

with software

PRINTING

PAPER
3000 SHEETS

FANFOLD S42 75

1000 SHEETS

FANFOLD 11975

1000 SHEET LETTER J21 95

200 SHEETS LETTER Jfl 99

150 RAG STATIONARY 110 99

MAILING LABELS 11 m I 19 95

Mill 10O0

FANFOLD «4 75

COMMODORE

SOFT-WARE

INNOVATIVE CONCEPTS
Flip-n-File 10 3 50
Flip-n-File 15 8.25
Flip-n-Ftle 25 Lock 17 95
Flip-n-File 50 17.25
Flip-n-FiIe 50 Lock .. 22.95
Flip-n-File Rom 17.25

ADVENTURE
DiiVey 32.95

Ultra Disassembler 32.95

WICO
(Joyslicks)

15-9714 Bal Handle 16.99
50-2002 Super 3-way.... 19.99

72-4545 Trackball 29.99

50-2O3O Boss 12.99

50-0108 Grip Handle 19.99

COMMODORE
Simon's Basic 24.75
Assembler 64 34.75

Super Eipander 22 75

Logo 64 49.75

Pilot 64 38.75

Easy Cale 34.75
Easy Script 38.75

C 64 Computer CALL
C 1541 Disk Drive 195
MPS 801 Printer 175
C 1702 Monitor 209
C 1531 Datasette 39.75
C 1660 Aulo Modem 95

BRODERBUND
(C-64)

The Print Shop 29.95

Graphics Library 19.95

Whisllor's Brother. ... 1995

Slenllh 19.95

Spolunker 19,95

Bunk SI. Wriler 32.95
Raid on Hungehng Gay 19.95

Championship Lofle Runner 22 95

Lode Runner 19.95

Operation Whirlwind 22.95

PRINTER INTERFACE
(C-64)

Grappter CD 89.95

Cardco ? G 65.75
Cardco ? B 39.75

Cardco 7 PS 59.95
U-Pnnt C .59.95

B I. Interlace CALL
Connection: Epson 69.95

Connection. Star S9.95

Connection- Okidata. .. .69.95

Connection: C.ltuh S9.95

Connection Seikosha .. 69 95

SPINNAKER
(C-64)

Delta Diawing (ROMJ 22.75

Cosmic Life (ROM) 22.75
Alphabet Zoo (ROM) ... 19.95

Kmdercomp (ROM) .. 17.95

Facemaker (ROM] 19.95

Fraction Fever (ROM).... 19.95

Kids on Keys (ROM)......19.95

OR&D
CopyQ 27.95

GPC printer inlertace... 65.00

SUBLOGIC
(C-64)

Flight Simulator II 32.75

Night Mission Pinball 23.75

CARDCO
C/01 Write Now 29 95

C/02 Write Now ■ Si .. 39.95

D/Oi Mail Mow-64 .... 29.00

D/04 Soell Now-64 ... 29 00

D/02 Utility Desk 19.95

CSD-1 DiskDnue(new)... CALL

MOD-1 Modem (new) . . CALL

D/03 Ta* Payer (new).. 27.95

D/07CalcNmv/64(new)... 27.95

D/OB SUper Printer Utility

D/OB Sjper Printer

Utility 27.95

CK/1 Numeric Key Pad... 34 95

DC/1 Data Cassette .... 39.95

CB/5 5 Slot

BoardC-64 54.00

CR/i Light Pen 29.75

OE/1 Cassellelnlerfnce... 29.75

CB/3 3 Slot

Board Vic-20 24.95

CB/6 6 Slot

Board Vic-20 65 00

HES
HES Games 84 22.95

Omni Writer/Spell 34 95

HESMon64 23.95

Microsolt Multiplan 55.00

Type N Write 19.95

Turtle Graphics II 23.95

Cell Defense 22.95

Paint Brush 1295

TriMath 22.95

Graphics Basic 27.95

HES Kit 29 95

Millionaire 23 95

6"! Forth 24.95

HES Writer 64 24 95

Timeworks
Inventory S32.75

Sales S32.75

Accls. Rec 532 75

Accis.Rec S3275
G.Ledger S39 75
DataMgr S147S

Checkbook SI a 75

Star Bailie $1«_75

Cave ot Word 118.75

CONTINENTAL
[C-64)

Home Accountant 44.75

1984 Tax Advantage 35.75

1965 C-64 600k ol Software . .1695

Batteries Included

Paper CI<D 559 35

Spell PaK S3495

Consultant jg^ g^

Paper Clip with

Spell Pak S7995

Home Pak $2A 95

BUS CARD . SI39.95

60 Column Board ... S109.95

Scarborough

Songwnter ..

Pin Beta F ..

Mastertype

Run I Money

Mot'Worth ..

-,,.$24.75

.... S29.95

■ ■ ■■ S24 75

. ■ ■. 124.75

. .. $49 95

EASTERN HOUSE
Rabbil C-64

Rabbil VIC-20

MAE C-64..

Telstar 64

M.L. Monitor 64. .

.19 95

...19.95

...27.95

...19.95

...1B.95

SS1
(C-64]

Computer Baseball .. ..24.75

Field of Fire 24.75

Computer Quarterback..24.75

Oueslron 24.75

50 Mission Crush 24.75

Microprose
SoloFlight S22 75

NATO S2275

Sonlire S1995

F-15 Strike (22.75

Air Pescue S22.75

EPYX
(C-64|

Fasl Load 26.75
Breakdance 23.75

Greatest Baseball .. . 24.75

Summer Games 26.75

PERSONAL PERIPHERALS
Super Skelch 64 32.75

Primer Ulility 18.75

KOALA
(C-64)

Koala Pad 59.95

PRECISION SOFTWARE
SuperBase 64 52.75

AMERICA'S MAILORDER HEADQUARTERS

LYCO COMPUTER

WORLD'S LEADER IN SALES & SERVICE

TO ORDER

CALL TOLL FREE

800-233-8760

In PA1 717-327-1 B24

Lyco Computer

P.O. Box 5088

Jersey Shore, PA 1 7740
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: COM PUTE R SIrl\~R~~?.DO.~~.75 Cl01 w,~~~~~~ . 29.95 P'l,.~~~pe.~i.~.~ InclU:5:~5 ~ 
• CARE ~~J~~?~f:·· ... :~:~! ~~~::"I,eN~':~ .::: ~::~ ~~;:8~; !!:::~ *" 
~ BIB Pilot 64 .......................... 38.75 D/()4 Spell Now, 64 ... 29.00 P~,;~:t"n ""-
~
~ DISK DRIVE Easy Cale ...................... 34.75 0/02 U,ihly Desk 19.95 .. $79.95 ""f* 

CLEANER., •..... • .•. $1 2 15 Easy Scr lp1 ........ ,.38.75 eso· , OII~D".elnew) '". CALL I~ omll Pe~ •.. .. 53495 
COMPVTERCAREKIT S1915 C 64 COlllfu1er, .... , ........ CALL MOO-' Modernlnewl ... CAll BUSCARD .... '$'39.95 

~ C 1§41 Dlpk 01Ive ............ 195 0/03 Ta. Payer (new) ... 27.95 60 Column Board .... 5109.95 ""'--
.... NORTRONICS MgP 70\01.. f\nle' .... " ......... ~ D/07CaIcNow/64(new) ... 27.95 ...,.. 

~ 1 Onl0L._............. ""0' n ' Scarborough * 
S 

1531 Oalaseue ........ .. 39.75 " I ..... Vile' rrln!e' V1ihl V 
01 K DRIVE 1660 Aula MOC!em .....•.... 85 0/08 Supe, Printe, Songw" le' ............ $24.75 

.... CLEANER BRODERBUND Vt<hly ...... .. 27.95 Phi !IfItl F . . .... $29.95 * 
~ CK/l NUfTle'icKeyPad . 34.95 MastettycMI .. . .... $24.75 

~
7' with software (C-64) DCf l Data Cassette ... 39.95 Run I Manev .. $24 75 * 

TI'IG Print Shop. . ... 29.95 CBl5 $ Sial NelWOf1h ....... $49.95 ...... 
Graphics Library ........... 19.95 Board C'64 ..... 54.00 ...,.. 

"" PR INTI N G Whistle"s B'01llGf ......... 19.95 CRil light ~.~ . . .. 29.75 E ST "'-
7' ~::'e~~~I!e';:::::::::::::::::::::: :~:~~ CE/ 1CIIssettelnlerlace .. 2975 A ERN HOUSE ...,.. 
.... PAPE R ~:~konS~u;1~ ·8a'y::::::· 3~,~~ ~~d3v~~;o .. 24.95 ~t~g:b~f~.~ ::::::::::::::jU! * 
.... 3000 SHEETS r~mp~n'n,p LOCIe Aunner. ;~l,g~ ce/66 5101 TelslM 64 ........ . ............. 19.95 * 
~~~ ' *:~~H" ::::: ;~;~;:;":~~~~~~;~'~ ::::::'.O~ES ::: ML M"''';~;'' 9S ~* 

tOOOSHEEl LEnER $21 9~ (C·64) Omnl WilIer/Spell . . 34.95 Compute, B~C;:~II 5 
200 SHEETS lEnER $& 1111 GCrapPle"CGO ..... .. ....... 8,'5 .95 HES Mon 64 ............ 23.9S Field 01 Fir. .. '::::::~: :~5 
t~ RAGSf"'fIONAR'I' $10119 ardeo .................... 75 Mi<:roso\IMultlplan ...... 55.00 C02 75 * 

.... MAILING lA8EL511onl $9~ g::= ~ ~S:::::::::::::::::: ~::~~ Trpe N Write ........... 19.95 ~~~~ _;.a~_t_~:_~.~~~ :: ~: :~~ 

.... 1 • • tl1 000 U.PnntC .......... 59.95 f ... 'lIeG'lphicsll , ...... 23.95 Mn n rUSh .......... 4. * 
~ F"'NFOlO $2.75 B.I Inlerface. . .......... CALL CetlOelense 22.95 ...... 
~ Connection: Epson ........ 69.95 Paint Brut.l'l .. 12.95 Mlcroprose ...,.. 

ConnectIOn; Slar ... 69.95 f,i Malh ....... 22.95 SOIuflfgJ\1 ••. ··· $22.75 
~ COMMODORE ~nnection: Okidata ...... 69.95 GItIIIl'lieS BaS< ....... 27.95 N,.A!~ . .............. 522,75 ...... 
~ SOFT-WARE ""nnectlon: C.lluh ......... 69.95 HES Kit 29.95 51995 *' 
~ INNOVATIVE CONCEPTS conn;;~~~~~h~.~69. 95 ~~II~a~,~.:::: .......... ~~.:~ ~;,t~:~;~: .... :~~.~~ ...... 
~ FIIp-n·F1le 10 ...... , ............ 3,SO (C.64) HESW,ller6>l .... , ...•. 24.9~ EPYX ...-
.1" FlIp-n.File 15 ................... 8.25 Della O,awing (ROM) 22 75 Tlmeworks ""-

~
~ Flip-n·F,I. 25 Loc;k ......... 17.95 C ' WI tROM). · .. · 22·75 (C-64) *...-

Flip.n·F,le SO ................ 17.25 A~~m~t ze (ROM'· .... · 9 '95 Invenlory ...... . .. $32.75 Fasl Load ..... " ... , ......... 26.75 
Fllp.n·F,le SO LOCk ....... 22.95 K" ®RO ...... 1 . Sate. .... .... ... $3275 B to 2375 .1" FI,p.n.F,I. Rom .............. 17.25 ,noereomp (I M) ........ 17.95 -'<:cl. RK rea anee .................... ...... 

.,... Flcemaker (ROM) ......... 19.95 -'<:cIS: RK : .. . .. $32.75 Greatesl Bas.bal, .......... 24.75 ...,.. 
~ AO"!:N'TURE Friction Fever (ROM) .... 19.95 .... $32.75 Slimmer Games ............ 26.75 ""-
.,... Kl(ls on K.ys (ROM) .... ,. 19.95 G. ledge, . . ...... 539 75 ...,.. 

Oi.kay .. . .... 32.95 Oat. Mil' .... .. 514 7S PERSONAL PERIPHERALS 
~~ UIt'.O ....... mbler .... 32.115 OR&D C"K1o.Cook . 51. 75 Supe' Skltch 64 ......... 32.75 ** 

SII,ea111e " $1.75 PrinterUlihty ................. 18.75 

~ WICO gop'ld'~inle·r .. ;~·i(lrfa~.·::: ~~:~ Cave 01 WOUJ .. "" 51 8.75 KOALA ...... 
.,... (J~tickS) CONTINENTAL (C.64) ...,.. 
~ ~m; ~al I~dl . ....... l~.: SUBLOGIC (C-64) Koala Pad ... 59.95 ""-
.,... 72--4$45 T~rc:bat~.~:::::~ :99 (C-64) Home Accountant .. . ..... . 44.75 PRECISIO· .. N· .. ·S···O···FT .... WARE :: 
.... 50-2030 Boss ................ 12.99 Flight Simulnl0r II ...... .. . 32.75 1984 rlK Advantage .... 35.75 ...,.. 
.... 50-0 108 Grip Handle .. ... 19.99 Night Mission Pinball .... 22.75 1985 C-6oISooi< ol Softwa,e "".16.9-5 SuperbBs. 64 .. , .. ..... 52.75 lit-

iC TO ORDER * 
~
~ AMERICA' S MAIL ORDER HEADQUARTERS CALL TOLL FREE *~ 
.... LYCO COMPUTER 800·233·8760 ...-In PA 1 717·327·1824 

Lyco Computer 

~ WORLD'S LEADER IN SALES & SERVICE P.O. 80,5088 ~ 
.,... Jersey Shore, PA 17740 JIIIIf" 



THECMO ADVANTAGE

y THE BEST PRICES!
We will meet or Deal any

qualified price you find.

s Next day shipping on all in

stock items.

»■ Free easy access order

inquiry.

s Orders Irom outside

Pennsylvania and Nevada

save slate sales [ax.

^ Fieo iBcrinioial support with

our factory trained technical

staff.

-- There is no limit and no

deposit on C.O.D. orders.

*> There's no extra charge for

using your credit card. Your

card is not charged until we

ship.

^ No waiting period for

cashiers checks.

^ We accept purchase orders

Irom qualified corporations.
Subject to approval.

educational discounts
available to qualifies

institutions.

PRINTERS

I

1-800-233-8950

m pa 1-800-242-4215

CUSTOMER SERVICE

AND

TECH SUPPORT

1-717-327-1450

Dept. A407, 477 E. Third St.

Wilhamsport. PA 17701

WEST

Dept. A407, RO. Bo* E689

Staleline. IJV 69449

MEMBER piRjcr MARKETING ASSOCIMION

CREDIT CARDS

SHIPPING

Add 3%, minimum $5.00 ship

ping and dandling on all orders

Larger shipments may require

additional charges.

All items subject to availability

and price change.

Returned shipments 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 (or

LJ.S.A. orders.
Call The Canadian Office

for Canadian prices.

GP-100 Parallel S189 00

GP-550 Dull MOM S269 00

^CITIZEN
MSP-10 180 Col) 1349 00

MSP-15 (133 dH) MM 00

crroH

Prowiler 7500 1219.00

Ptowiitcr 6510P $299 00

Prownter 1550P W69.00

F10-4OP Siarmiler S869.00

EPSON
FIX-BO, RX-100, Ui-aO CALL

FX-BO+. FX 100+ CALL

L0 1500, JX80 ColOf CALL

Kamewnltr 10 CALL

JUKI

6100 H99.00

SEC
B027 Do! MJtm (299 00

8025 Dol Miliu (459.CC

OKIDATA
83. M, 92, 93. 182. 192. 183 ....CALL

Okimate.84 $199 00

O OLYMPIA

Compacl 2 $369.00

Compact RO. $339.00

Nnedlcpomi Dol Matrix $329.00

Panasonic.
Panasonic 1090 S219 00

Panasonic 1091 K79 00

atom

c Pim call

400 LUW OuaJrty 1279 00

600 Letter Quality S299 00

550 Lelter ttialiiy $429.00

770 Letter Quality $779.00

dor
SCIO $239.00

SG15 $399 00

Powerlype Letter Ouably MI9.00

TOSHIBA
13J0 (80 Col.) $599 00

P351 J1?99.CC

INTERFACES

CM Partfltflrn 5fi999

DIGITAL DEVICES

U-Print C $49.99

Gfsppier CO InltrtaM J99.99

Super Skclcd Giapho Pail $39.99

C64 Koala PaQ RDM . . $59 99

C64 Punter Intel Iace J7999

COMMODORE

Commodore

128 LCD

CALL

SX-64 Port .Hi 11. S 499.00

Commodore 64 S14S.D0

CBM4PIUS 519 S. n O

M-801 Dol Matru Parallel

H902 Serial

MCS 803 Dol Ualrli

1520 Color Piinter.'Plolter

1530 Dalssetta

1541 OiWOnve

1660 Aulo Moilem

1702 Coloi Monilor.

DPS Oai5/*tieel Printer

Desk Organizer Lock.

1311 JoystH* .eacti

131? PaOUIes

1110 VIC BK

1111 VIC 16K

1!11 Super Eipander.

J1S9 DO

S219 00

$179 00

S129.00

$39 99

$199 CO

S59 99

S199 CO

$339.00

S49 99

£5.99

$11.99

S4?99

$69.99

$S399

SD 1 Disk Drive $269.00

SFJ Z Bisk Dm* $469.00

INDUS
GT-C64 Drive

cardco. Inc.
LlfiHt Pen $32.99

3 Slat VIC Expansion Inlerlace . 13? 99

6 Sol Expansion Interface .... $79.99

Casselte Interlace $39 99

Pararlel Punter Interface S4J 99

Parallel Interface w'Graphgcs $69 99

Cassette Deck S?9 99

MONITORS

.4MDEK

300 Green $129.00

3CC Smber S139 CO

NEW Color 300/Auttio $239.00

9191J Color 4179 00

SEC
JB 1201 Green $129 99

JB 1205 Amber $139 99

JB 1215 Color $229 00

100 12" &etn II25 00

105 12 ■ Amoer $119 00

310 Cow (239 00

ZVM122 Amber IB9 99

ZVM123 Gieen $a9 99

ZVM130 Color $279 00

ZVM131 Color.. $299.00

lAHJJAH
TELE-LEARNING

C64 300 Baud M9 99

mi* fTIICROBITS

10B4 300 Baud AD/AA. . S69 99

SPECIAL

THIS

MONTH'S

SPECIAL!

Professional Software

Fleet Systems II

Word Processor with

70,000 Word Spell Check

S49.99

SOFTWARE

Hit S59 99

Report S49 99

Precision Software
SuperOas* 64 w'Audio

^^

PiperBip S59 93

Paperclip w/Spell Pick 579 99

SpfllPW $39M

The Consullanl S69 93

Buscam II $13993

Bl B0 asplay S13993

^5 CDmrnodore

Simons Basic JJ4 99

Assemblsr $19 99

Easy Finance I, II, III, IV.....,, S17.99

Gorf $12,99

inFocom

Zwiil. Ih. Ill S27 99

Otimrtt S29.99

Witness , S29-99

ELECTRONIC ARTS"

Music Constructign SI9 99

Pintail Construction S19 99

7 dues of Gold ....$£5 99

Arcnon II $25.99

NESWAHE

Games1 84. 516.99

Type N" Writer $14 99

Super Zanon S16.99

Cell Delense SI4.99

Hes Writer 64..,. .SI 9 99

Continental Software

The Home Atcounlam S49.99

Professional Software

Trivia Feiar $29 99

Fleti System II Wwd Prctesso' .659.99

SPINNAKER

Snooper Troops I w t S24 99

Delia Orawrm $29 99

Kid! on Wp $29 99

SU1 LOCfC

Fligni Simulator II S39 99

synapse

Drains "".'. S16.99
Ptoleclor II S1BB9

Sentinel SI6 99

3S:

lllilXMll.
5V.-1 MD-1 SSIDO 117.9-

'" THE BEST PRICES I 
We wilt meet or beat any 
qUlllified price \'Ou lind. 

0' N8)(1 day shipping on all In 
lIIock ilems. 

.... Free easy access Ofde! 
Inquiry. 

.... Orde~ from oul$lde 
PoMsylvania and Nevada 
live ala18 IBIeI uu.. 

... Free teeMIeiaJ suppor1 with 
our rectory trained tachnlcal 
Siait. 

.... There Is no limil and no 
deposit on CD.D. orders. 

". Thoro's no extra charge fO' 
using you. credit card . Your 
cardls not chllrgod until wo 
Sh ip. 

.... No wai ting period lor 
cashiers checks. 

.... We accept purchase orders 
hom qualilled corporation,. 
SubjedlO approval. 

f ·800·233·8950 
"PA 1·800·242-4215 
CUSTOMER SERVICE 

AND 

EAST 
De pt . A407, ffl E. Third Sl 

Williamsport, PA 11701 

WEST 
De pt. A407, P.O. Eka 6689 

Suuellne, NV 89449 
IIlMIi(II twa 1oWI\lllI«l.\S$OCW1CiN 

CREDIT CARDS 

QEl I83 
G]~I ;llI 

SHIPPING 
Add 3%, minimum $5.00 ship. 
ping and huncHing on allordnrs. 
Lerger shipments may require 
additiooal chargol. 
"II Items subjed to availability 
and price change. 

f·800·268·4559 
Olher Provinces 

~~ f·4f6·828·0866 
~ In Toronto 

TELEX: 06·218960 
2505 Dunwln Drive, 
Mississauga, Ontario 

Canada L5LlTt 
All pricos shown are fOf 
U.S.A. orders. 
Call The Canadian Office 
for Canadian prices. 

GP·UXl P.!IId. •••• • •••••••. 1189.00 
Gf>.560 IhII Malt. , •.....•. , ... S2fi9 00 

. CITIZEN 
Msp· 10 480 Col ). $.3(900 
MS!', IS 4132 Coli $t9900 

C.ITOH 
~ 7500 $21900 
PIoomtIf BSICP .... mt.OO 
1'1_ IS$OP .................... $-169.00 
F1G-«lP SC...,,1er ......... 5869.00 

EPSON 
RX.JO. 1\)[.100. LX-80 
fX-IIO .. . FX· IQh 
LO lSOO. JUO CoIaf. 
110m""",.. 10. 

" ...... Co\ll 
.... CAU 

..", 
.. CAll 

dUKr 
6100 ............................... 5399.00 

NEe 

()I(IIW)\ 
83. &C. 92. 9:1. 1112. 192. 193 .... CAU 
(li;mI\.&4 ............ , ............... 1 199. 00 

"OLYMPIA 
~1)IC1 2. ...... 1369.00 
~ A:l ...................... $339.00 
N ....... DlI ~ U2'i1.00 

Panasonic. 
P_ 1090 .. $219.00 
P~ 1($1. ............. 5279.00 

Q;, sl~ER -REEO 
oI(XJ Let1er D.I*tt .. 5279 00 
soo lHle,- 0uII0Iy .. S2IIII.oo 
!.sO Lc\Ief D.olldy .................. 1-129.00 
770 line,- D.JIIdy .................. 1779,00 -SG IO... .. ....... .. ... 1239,00 
SGI5 ., .. , .. , .. , ... , .... , .. , .. , .. , .. , ... J)99.00 
I'Ilwttlype lelle,-~ ......... SJI9,00 

TOSHIBA 
1~ fa! CoI.I .................... $.599,00 
P351 ........... $1299.00 

"'w 
DIGITAL DEVKIS 

u-¥mI c. ............ _ ......... ~ ...... 1-19.99 

,iOrange rfUuo 
Gt.., CD .,t<1a ....... 199.99 

TVII'" 
eM I'rinItr lnIt<1a ............. . 

ffijffi- --
$optf SIo.tlt1l GtaphoCl POll 

gl10ala 
C60I IWI.a PM! ROM .. 

Comm odo ..... _ ••••• _.' <1 •. 00 
ce ... <I PI"s __ ..... _ .... 1111.00 

101-801 DlI Mmi>. P .... . 
M8D2 StrIII ........... . 
MCS «0 GlI MM!b. 
1S2il COIOf f'rInI.lPIo!Itf 
lUI OIlIStnl 
I~ I DisIo.OrIvt 
1660 Auto Modem, 
1102 COIOf Monltw .. 
oPS~PMer 
0nI< Orpiler lock. 
Iln JoysticI<. tWl .. 
1312 p"",," ... 
1110 VIC !ill 
1111 VIC 15K. 
1211 Supe< ~ 

=101· 
SO 1 Disk DrIYt .... 
SO 2 Oisk DIM! 

iNDUS 

$199 00 

"".00 
"'fi 
"W 

111 GJ 

"'~ .. W 
"'w 

"".00 
. $.149.00 

GT.(;6.I arM.... . ....... mt.OO 

cardca, Inc. 
"'" .... "'w 
3 SIc! VIC ~ InItfla, Sl2.119 
, !alit ~ lnItfIa nU9 c.wnt 1nIt<1 _ _ , S29GJ 

P¥* PrWur Wtf1a 
P.* In!er1l101 .tGr~. 
Cmmt Ced. ..... _ 

... W 

.. fi 
"'W 

MONITORS 

AMI:E< 
](XI Green ............ .. .. 1129.00 
300 Amller".. . .. .... $139,00 
NEW Cob- DlIAufoo " ........... $239 ,00 

.~BMC 
9191U COIOI .............. " ....... ,,117900 

NEe 
JB 1201 Gteen......... 1129 99 
JB 1205 Amller"... 112999 
AI 1215 Cob ......... ~.OO 

.,T4\XAN 
100 It ' Gt-... . 
1~ 12" NntIer 
210 COIOf 

lVMl22 Amller" ... _ .. . 

lVMln Gteen ........ .. 
ZVMl.J) Cob-

112$00 
1119.00 

"'"00 

THIS 
MONTH'S 
SPECIAL! 

Professional Software 
Fleel Systems II 

Word Processor wilh 
70,000 Word Spell Check 

S49. 99 

,. -Precision Softv.lare 
Su\ItlblSt &/. .-.... . 

1INreRIeS~r..cu.cEO 
P~ 559.99 
P~ wlS;>lll P~'" $79!S 
5QIlP... $39.99 
11'11 ContUunI,. ____ .0Ii9.GG 
8usarlI ~ .. 5139.9':1 
8 I. eo D$IIIfy ..................... SI39.9!I 

(I: cDm modore 

Smm~ .................... . l2U9 
"",,,"bit! .119.99 
Ea$y flowIc;, ' . ~ • ••• IV 

"" 
lor'< tI .• --­w_ 

InFOCD", 

ELECTRON IC ARTS' "-­.... -7 0,. IJ (lgiot, ._. 
HESWME 

Type 'M' Wri1~r 
SuptlZwOll 
cen OtlenM ... 

itts Writer 64 ... 

Contine ntal Software 
' PIe 110m. k¢Cl<nlM'l\ ..... 

t'Tokss5onal SOftware 
IrMa frftr ................. 529.99 
fleI1 SYStem II Word l'Ioo;:mt;r .. s.5!I.99 

SPINNAKER 
Snooper TIOOP$ I 01 2. 

"'" ..... ...... 
SUI LOGIC 

~~L ... 

~ 
DnIDs ................ 516.99 



NEW LOW PRICES FROM THE WORLD'S

LARGEST SPORTS SOFTWARE COMPANY!
Whether you're a coach, player, computer bug, statistician, dabbler, doer or just

a real sports fan. PDS has a package for you... at our lowest prices ever!
Check our line-up below, and then order your first PDS Sports Package.

FOOTBALL STATISTICS. A comprehensive

computer software system. You compare

teams in over 60 offensive and defensive

situations and watch the matchups on the

screen. Every team is given a power rating.

PDS also provides "year-to-date" data

diskettes for a nominal charge. '19.95

FOOTBALL HANDICAPPING. (Includes FOOT

BALL STATISTICS Package). Forecasts the

outcome of football games based on massive

amounts of statistical data, morning lines

and point spreads. 49.95

BASKETBALL STATISTICS. The most compre

hensive basketball program ever written.

"What-if" your way into every imaginable

comparison and formulation. 39.95

BASKETBALL HANDICAPPING. (Includes

BASKETBALL STATISTICS). Gives you an

inside look into the outcome of games by

mathematically equating statistics, lines

and point spreads. -19.95

BASEBALL STATISTICS. See how opposing

baseball teams stack up against each other.

See summarizations. Performance stats on

every team in the major leagues. 39.95

BASEBALL HANDICAPPING, llncludes

BASEBALL STATISTICS) Makes you better-

prepared to predict the winner of any game.

At least, mathematically. 49.95

THOROUGHBRED HANDICAPPING. This

"world class" program gives you an edge in

predicting winners. A proven system...by

PDS and many horseracing enthusi

asts. 129.00

HARNESS RACE HANDICAPPING. The fast,

easy way to find out what races and what

horses should be looked at... all summarized

in a "power rating" format. 129.00

QUARTER HORSE HANDICAPPING, the com-

puter system actually "rates" the horses in

each race of what is the fastest growing

segment in the sport of kings. 129.00

TRAINER STATISTICS. Analyzes all local race

horse trainers and gives you a rating for

each one. 39.95

JOCKEY STATISTICS. A short time with this

software package will show you why the top

15 jockeys at local tracks win over 90% of

all races. 39.95

HARNESS DRIVER STATISTICS. A comple

ment to the HARNESS HORSE HANDICAP

PING System, this package tells you all you

need to know about the man (or womanl

behind the horse. 39.95

PDS
RO. BOX E / TORRANCE. CA 90507 / (213| 516-6688

Please send me the following PDS SOFTWARE

PACKAGE:

. ...S

....$

S

Total

Add $6.00 for postage and handling.

Calif, residents add 6<A% sales tax

I have an APPLE! ) IBM) ) TRS-80 ( )

COMMODORE-64 [ )

DISKETTE ( ) CASSETTE ( |: MODEL #

I ) Check enclosed

( ) Charge my credit card: A.E. ( ), VISA ( ),

M.C. ( )

Card No . Expires

Signature

(As il appears on credit iard\

OR CHARGE BY PHONE...CALL (800) 222-2601

lln Calif: 1213) 516-6688)

NAME

ADDRESS.

CITY

.PHONE.

_STATI .ZIP.

Dealer Inquiries bwiteti

NEW LOW PRICES FROM THE WORLD'S 
LARGEST SPORTS SOFTWARE COMPANY! 

Whether you're a coach. player. computer bug, statistician. dabbler. doer o r just 
a real sports fan. PDS has a package for you ... at our lowest prices ever! 
Check our line-up below. and then order your first PDS Sports Package. 

FOOTBALL STATISTICS. A comprehensive 
computer software system. You compare 
teams in over 60 offensive and defensive 
si tuations and watch the malchups on the 
screen. Every tcnm is given a power rating. 
PDS also provides "year-to-datc" data 
diskettes for il nominal charge. 39.95 

FOOTBALL HANDICAPPINC. (Includes FOOT· 
BALL STATISTICS Package). Forecasts the 
outcome of football games based on massive 
amounts of statistical data . morning lines 
and point spreads. 49.95 

BASKETBALL STATISTICS. The most compre­
hensive basketball program ever written . 
" What-if" your Wily into every Imaginable 
comparison and formulation. 39.95 

BASKETBALL HANDICAPPING. (Includes 
BASKETBALL STATISTICS). Gives you an 
inslde look into the outcome o f games by 
mathematica lly equating statistics. lines 
and point spreads. 119.95 

BASEBALL STATISTICS. See how opposing 
baseball teams stack up against each other. 
See summarizations. Performance stats o n 
every team in the major leagues. 39.95 

BASEBALL HANDICAPPING. ilncludes 
BASEBALL STATISTICS) Makes you better­
prepared to predict the winner of any game. 
At least. mathematically. 11 9.95 

THOROUGHBRED HANDICAPPING. This 
" world class" program gives you an edge in 
predicting winners. A proven system ... by 
PDS and many horseracing enthusi-
asts. 129.00 

HARNESS RACE HANDICAPPING. The fast. 
easy way to find out what races and what 
horses should be looked at ... all summarized 
in a "power rating" format. 129.00 

L..4,~,~ QUARTER HORSE HANDICAPPING. the com­
puter system actually " rates" the horses in 
each race of what is the fastest growing 
segment in the sport of kings. 129.00 

, 

TRAINER STATISTICS. Analyzes all local race­
horse trainers and gives you a rating for 
each one. 39.95 

JOCKEY STATISTICS. A short t ime with this 
software package w ill show you why the top 
15 lockeys at local tracks win over 90% of 
all races. 39.95 

HARNESS DRIVER STATISTICS. A comple­
ment to the HARNESS HORSE HANDICAP­
PING System. this package tells you all you 

it 
need to know about the man lor woman 1 
behind the horse. 39.95 , , 

~ 
r------------------------------

PDS ---=- -=- =-=_-:..,. - --- --- ----- -- -------------'="= - =~= ~ 

PO. BOX E / TORRANCE. CA 90507 / 1213) 516-6688 
Please send me t he follOWing PDS SOFTWARE 
PACKAGE: 

--------"'$,---
- -------"'$,---
------------" .. $,---

Total 

Add $6.00 for postage and handling. 
calif. residents add 6Yl% sales tax 
I have an APPLE ( ) IBM ( ) TR5-80 ( 
COMMODORE-64( ) 
DI$KETTE, 1 CASSETTE, I; MODEL # __ 
I ) Check enclosed 
( 1 Charge my credit card: A.E. I ). V ISA I ). 
M.C. , 1 
Card No. Expires,-__ 

Signature'------c=:c:::=-=c::-;;c:::;;----
lAs iI aPJINTS 011 emlil (.<I,d! 

OR CHARGE BY PHONE ... CALL 18001222-2601 
Un Calif: 1213) 516-6688) 
NAMEE ________________________ _ 

ADDRESS, ________ PHONIEc ____ _ 

CITy' ______ STAT"'--ZIP' __ _ 

Dealer hJquiril'S iJlllilt'd 



The Intelligent alternative

to overpriced 64™ software

The Intelligent Software Package for C-64"\ VIC™, SX-64™, C-128™, LCD1", Plus 4™, 16™, 13-128™, and

PET/CBM™. An integrated home/business/educational package of 25 powerful, useful programs [totaling over 51

pages of source code] that will put your Commodore to work right now, in your home or office; all on disk or tape

at the ridiculous price of S35, or about £1.4Q/program. One customer writes: "... This is as slick a deal as I have

seen andmore than adequate for all except fancy presentations. The best thing is the ease of use.. " The package

includes:

Database: A complete multi-keyed fixed-record-length data base

menager. Sore or select (usingall relational operators:, = , >, <.

AND. OR, NOT, wild card] on any field, perform computations on

numeric fields. Any operation can be performed on all, or onty selected

records. All fields completely user-definable. Can be used for any

number of tasks, including accounting, mailing lists, inventory con

trol, record, tape, or book cataloging, expense account maintenance,

or as an electronic rolodex. Even if you use your Commodore for

nothing else, this program alone might justify its expense.

Word Processor: A full-featured menu-driven word processor in

cluding very fast file commands, screen editing, text locating and full

control over margins, spacing, paging, indentation, and justification.

"... welldone andhighly functional. . , Provides an excellent alter

native to the high priced word processors . . . this is an excellent

buy. Highly ivcommended." — Midnite Software Gazette, "Provides

good basic features." — Compute's Gazette.

Copycalc: An electronic spreadsheet. Turns your Commodore in

to a vsible balance sheet; includes screen editor. "Excellent program

for budgeting, estimating, or any math-oriented use . . . well worth

the money. Highly recommended. " — Midnite Software Gazette.

Intelligent Software
Quality Software since 1982

Also included: ReportGen, ReportMerge [interface W/P with

Database to create form letters, statements, invoices, mailing

labels, other reports.]: Baseball Statistician [compiles betting

statistics for a baseball league]; several W/P utilities, including In

dex [indexes W/P's text files]; several Database utilities, including

DBmerge [facilitates multi-file database applications,], end OBStat

(analyzes D/B files]; a programming utility, ASCII, which converts

text files [program listings] into program files; also Checkbook: In

ventory; Paper Route; Loan Analysis; Breakeven Analysis,

□epreciation; Labeler; File copier; mare.

Versions of the package are available for every Commodore com

puter having a minimum of 10k RAM; please specify regular disk,

BQ5Q disk, or tape format [disk only for Plus4" and 16".] All pro

grams support tape, disk, and printer; price includes documenta

tion and shipping. Calif, residents add 6%. Visa/Mastercard, add

$2; no personal checks from outside USA. This ad is the catalog;

a sampling o( program output is available for $2.

BoxADept. G-1

San Anselmo. CA 94960

[415] 457-6153

STOP SOFTWARE PIRACY

Deadbolt-64 Disk Security System

• Complete program encryption and security against

copying, even by the- "bit copiers". Sophisticated

system does not use "bad blocks" or cause drive

knock. Fingerprint your own disks in 3 seconds. Stop

probing monitors and more. Complete system $99.95.

Call or write for details.

Other Products From Security

• Talengard Character Generator. Define your own

characters. Get those level 6 spells. Make your char

acters Immortal and more. Only $12.50.

• ESP Investigator. Investigate clairvoyance, precog-

nltion, ESP and more. For one or two people. Prove

you have ESP — you can wtn $10,000! Only $14.50.

• PDQ Copy. 4 minute complete disk copy. No drive

knock. Three passes, (our minutes. Copies many

protected disks. Alfordable at $14.50.

SECURITY SOFTWARE
3021 E. State Road #4

La Porfc, IN 46350

219-369-9219

Technical inquiries after 3:00 P.M. CST

Add SI 50 (or chinning and handling on all orders.

VISA and MASTERCARD welcomed

NOT JUST SOME

EDUCATIONAL/HOME

APPLICATION SOFTWARE

ALL SOFTWARE BY Ph.D.

□ DATES AND APPOINTMENTS $29.95

D CALORIE COUNTER $29,95

D3-D GRAPHICS $29,95

□ ANIMATION USING BASIC $29.95

D PERSONAL PHONE BOOK $19.95

□ GUESSING GAMES $19.95

a INTRODUCTION TO LOGIC GATES $29.95

a GENERAL KNOWLEDGE QUIZ $29.95

D CAPITOLS OF NATIONS $14.95

□ ANTONYMS $29.95

D SYNONYMS $29.95

a INTRODUCTION TO GRAMMAR $29.95

a IMPROVE SPELLING $29.95

□ U.S, PRESIDENTS $14.95

D QUADRATIC EQUATIONS $19.95

□ CUBIC EQUATIONS $19.95
□ INTRODUCTION TO ALGEBRA $29.95

D PERIODIC TABLE OF ELEMENTS $14.95

ALL SOFTWARE FOR COMMODORE 64

SEND CHECK OR MONEY ORDER TO

SINGH WORLDWIDE IMPORT-EXPORT

3932 EL PRADO AVENUE, #C

ORANGE, CA 92668 • (714) 740-1099

The Intelligent alternative 
to overpriced 64- software 

The Intelligent Software Package for C-64Tl1 • VICTIoI. SX~4TM, C-1281M• LCD'I1. Plus 4 '11 , 161M• 8-128 '11 , and 
PET/CBM". AA ntegrated hcrneibusi1essledocational package of 25 powerful, usetU progr!mS [totali1g over 51 
pages of SOlf'Ce axle] that wiI put yo.r Commodore to wori< ~ht 11O\N, i1 your hcKne or office; aD on disk or tape 
at the ridioJlous prCe of 535, or aboot $ 1.40/program. One OJStomer writes: " ... This is as slick a deal as f have 
seen ETId more than adequate for al except fancy preset1tstbns. The best tfJi1g is the ease of use . . " The package 
rrl..des: 
Dat abase: A complete multi-keyed fixed--record-Iength data base 
manager. Sort or select (usin9 all relational operators: , = , >, <. 
AND, DR. NOT, wild card) on any fiat!, perform computations on 
ruTlCf'K:; fields . AnyoperaOOnCM be perfcrmed 00 ai, crocty selected 
records. Alilieids CCII"Illletely user-dcfinable. Can be used for DfIy 
number of tasks, including accounting, mail ing lists. inventory con­
trd. record, tape. O!" book CBtalogllg. elqXlflSe BCCOJ1t mentenance. 
or as en electronic rotodex. Even if you use your Commodore for 
nothing else, this Pl""ogram alone might justify its expense. 
Word Processor: A fuli-featuJ"tld mero-driven won::l processor in­
cluding very fost file commands, screen editing. text locating ard full 
control over moruins, spacing. pagtng. indentation. and justif'cation. 
.. . . . wei dono 8fId hi{j!Iy funcritxvJJ . . . Provides 8f1 excelJent oJter. 
native to the high priced word processors .. . this is an excellent 
buy. Hi!#I recarmerded. " - MOite Software Gazette. "FhMfes 
good basic fee/J.Jf'es . " - Compute's Gazette. 
Copycalc: An electronic spreadsheet. Tums your Commcxlore in­
to a visbIe balarce sheet: roLdes saeen edita'. "Excellent fJf'OfTBfTI 
forbudgeting, estin8~, orenymath-aientedtSe . .. v.elwortIT 
the money. Highly recommended. " - Midnite Software Gazette. 

Intelligent Software 
auany Software si-ce 1982 

STOP SOFTWARE PIRACY 

Deadbolt-64 Disk Security System 
• Complete program encryption and s8curily against 

copying, even by tha " bit copiers". Sophisticated 
system does nol use " bad blocks" or cause drive 
knock. Flngorprlnt your own d isks In 3 seconds. Stop 
probing mon ilo l s and more. Complete .valem $99.95, 
Call or wrlle lor details. 

Other Products From Security 
• TelangllTd Challcter Generator, Define your own 

charac ters. Get those level 6 spells. Make your char­
acters lmmoTtal and more. Only $12.50. 

• ESP Invesllgalor. Investigate cla irvoyance, precog­
nition, ESP and mora. For one or two people. Prove 
you have ESP - you can win $10,000! Only $14.50, 

• poa Copy. 4 minute complete dIsk copy. No dr ive 
knock. Three passes, fou r minutes. Copies many 
protacted disks. Affordable at $14.50. 

SECURITY SOFTWARE 
3021 E. Stele Road # 4 

La Porto, IN 46350 
219-369-9219 

Tochnlcal lnqulrles afte r 3:00 P.M. CST 
Add 51 .50 10' s~llllllng Md ~"ndl;n~ on all o rdura. 

VISA and MASTERCARD Welcomed 

Also included: ReportGen, ReportMerge (intarface W/P with 
Database to create form letters, statements, invoices, mailing 
labels, other r eportS .]: Baseball Statistician [compiles batting 
statistics fO!" a baseball league): several W/P utilities, including In­
dex [inde~es W/P's text files): several Database utilities. including 
D8merge [facilitates rntJ:t.i.file database applications.). ard DBStet 
(analyzes 0/8 files): a programming utility. ASCII, which converts 
text flies [program listings) into program files; also Checkbook: In­
ventory; Paper Route: Loan Analysis: Breakeven Analysi!; : 
Deprecietion; Labalar : File copier : more. 
Versions of \.he package aJ"tl available for every Commodore com· 
puter having a minimum of 10k RAM: please specify regular dfsk, 
8050 drsk, or tope format [disk only fO!" Plus4'" and 16'· .) All pro­
grams support tape, disk. and printer: price includes documenta­
tion and shipping. Calif. residents add 6% . Visa/Mastercard, add 
$2: no personal checks from outside USA. This ad is the catalog: 
a samplin9 of program output is available fO!" $2. 

Bo:l: A Dept. G-1 
Soo Ansemo. CA 94960 

(415)457-6153 

NOT JUST SOME 
EDUCATIONAL/HOME 

APPLICATION SOFTWARE 

ALL SOFTWARE BY Ph_D_ 
o DATES AND APPO INTMENTS 
o CALORI E COU N TER 
o 3-D GRAPHICS 
o A NIMAT ION USING BASIC 
o PER SONAL PHON E BOOK 
o GUESSING GAMES 
o IN TRODUCT ION TO LOGIC GAT ES 
o GENERAL KNOWLEDG E Q U IZ 
o CAPITOLS OF N ATIONS 
o A N TONYMS 
o SYNONYMS 
o IN TRODUCTION T O GRAMMAR 
o IMPROVE SPELLI N G 
o U.S. PRESIDENTS 
o QUADRATIC EQUATIONS 
o CUBIC EQUATIONS 
o IN T RODUCTION T O A LG EBRA 
o PER IODIC TAB LE OF ELEM ENTS 

$29.95 
$29.95 
$29.95 
$29.95 
$19.95 
$19.95 
$29.95 
$29.95 
$ 14.95 
$29.95 
$29.95 
$29.95 
$29.95 
$14.95 
$19.95 
$19.95 
$29.95 
$14.95 

ALL SOFTWARE FOR COMMODORE 64 
SEND CHECK OR MONEY ORDER TO 

SINGH WORLDWIDE IMPORT-EXPORT 
3932 EL PRADO A~ENUE, #C 

ORANGE, CA 92668 • (714) 740-1099 
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whopping special
MITEY MOtndVOKTEXI BBS 110S.00—SAVE189
ALL ITKM^SHII'l'KI) WITHIN?.! HOURS

OH WKI'Al SHIPPING! CASHIER'S CHECK,
MONEY OHBEH, VISA OH M.C. ACCEPTED.

SHIPPING AND HANDLING EXTRA. ADD IS
FOR VISA OH M.C. C.M.IK RESIDENTS ADD

6,5% TAX.

PRICES 511 BJFirr Til CHUiGE WIT BOUT NOTICE. PRODUCT
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nunt in it IMI.f,

800-WiCKED W

For Gilifnmin railAeMm or cusiomrr

■ervicB call 115-632 1220 ai «nd

jroilf urdrr in:

WICKKDWKNEJVS HOUSE OF DISCOUNTS

24 HAMILTON CT.

PAC[FICA,CAMM4

Software Discounters ,

Of America <& Peripherals, too!) V £>
Orders Outside PA—1-800-225-7638

PA Orders — 1-800-223-7784
Customer Service 412-361-5291

• Free Shipping on orders over i mil in continental USA

•No surcharge (or VISAJMaslercard

•Your card is not charged until we ship

S.D. Of A.
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Aette*!!

Since November 1984, Mr. Nibble has

successlully copied heavily protected

diskettes for grateful C-64 owners!

'While, oUteAA,
TM

The next generation in archival

methods is here today!

• No bettor disk copier at any price

• Easy-to-use — no complicated

instructions

■ Totally automatic — no knowledge

of DOS required

• YouV LOVE MR. NIBBLE" ~ i! not,

return within 10 days lor lull refund

Own THE FINEST DISK COPIER SYSTEM for

The C-64 and 1541 disk drive -

FULL CIRCLE SOFTWARE, INC.

P.O. Box 1373

Dayton, Ohio 45401

Phone (513) 223-2102

Includes ' >, , > i : A handling

i ulet tan) 10 day re I u in privilege

Special MSD Version now available!

118 COMPUTE'S Gazette July 19SS

PROIY1AL 1.1 Features

COMPILED LANGUAGE

• Structured language With indentation as

syntax clement

■ Fast. 1-pass recursive compiler

■ simplified syntax requirements
■ Nil km: numbers, no terminators

• Long variable name! (31 character))
• Global, Local * Argument variables
• Byte, Word, I [liefer & KimI d.U.i types

• Decimal or Hexadecimal number (ypes

• Functions with passed arguments
• Predefined DATA ill any type

• Procedures with MSSedafgUTOCDts

■ Buill-ii: I/O library
■ Arrays, strings, pointer!

• Conitol Si.itenitnts: IK IF-lilJJK, WHILE,

FOR. CHOOSE. Rni'EAT-UNTI!.. HRKAK.

NEXT, INCLUD1L. ESCAPE, REFUGE

■ R it-op crators. shilis. cjsts

■ Compiler I/O from/to disk or memory

■ Variables at defined loc.uuin

■ Simple Machine Language interface

• Recursion fully supported

• Compilation errors (rapped fortiiltor

EXECUTIVE

■ Command oriented, with Inu1 editing

■ Memory restdenl .it .ill timu

■ Allows multiple usei ptograms in
memory al once

• Function key definitions
• Program abort and pause

• 22 Resident sySlHD commands, 8 user-

defined resident commands, no limit on

disk commands

- Prior command recall facility

■ I/O Re-direction lo dibk or printer or from

disk or keyboard

• File system management commands

• Memory map. set and display command*

• Hatch job file support

EDITOR

• Fullscreen, cursor driven

• Function key controlled
• Line insert, delete, search

• Siring search and replace

• niock copy, move, delete & write to/read
Irom file

• Auto indent, undent support

• Edit-afler-error facility

LIBRARY

• 45 Machine-language commands.

memory resident ,it all times

• Call by name wilh arguments

• String handling (9 roulines)

• Re-direct able standard input and output

files (STDIN, SI IX1UT]

• Fonnalted VO (including Heals)
• Decimal & I lex.idednial I/O

• Block fill. Mock move

• Block read. Block write

• Cursor controls line editing

• Data type conversion

• Random number function
• Real Function support (In PBDMAL): AliS,

ATAN. COS. BXfi LOG. LOGID, t'OWKR.

SIN.SQRT.TAN

Since November 1984. Mr. Nibble has 
successfully copied heavily protected 

diskettes for grateful C-64 owners! 

'W1uk oIkM ~, 
I L ETM 
~! 

The next generation in archival 
methods is here today! 
• No berter disk copier at any price 

• Easy-to-use - no complicated 
instructions 

• TO/<1I1y a(! /onJa/ic - no knowledge 
of DOS required 

• You·1I LO VE MR. NIBBLE'~ - if no /. 
relurn wilhin 10 days lor lull relund 

Own THE FINEST DISK COPIER SYSTEM for 
The C-64 and 1541 disk drive - (jJUkt~! 

~ 
FuUCircle 

~ 

FULL CIRCLE SOFTWARE, IN C. 
P.O. Box 1373 

Dayton. Ohio 4540 1 

PhOn!) (513) 223-2102 

S "9 95 Incl,," • • Ihlpplng & h.ndllng 
,.,. . (Ohio ,u!Den" .dd 6' , .. lei ta l ) 

Special MSD Version now available! 

118 COMPfJTEI"$ Gazene JI.Jy 1985 

PRO MAL 1.1 Features 

COMPILED LANGUAGE 
• Sirucmri.'d langu~ge with indentation as 

synt.lX dement 
• F~st. l· pJ..<s r<!(:urslvc complier 
• Simplified syll1a~ requirementS 
• No line III1111bers, no termlMIOrs 
• U:ong varl'lble names PI Chll[,lClerS) 
• Clob~l. Local & Argmllcnt varl,lbles 
• Byte. Word, Imeger .... Kc;!lli,ll;! Iypes 
• Decirn~I Or He~,ldec;, n;!l IIumber Iypes 
• Punclion , wilh 113ssed argmncnls 
• Prcdefined DATA of any Iype 
• Procedures with f"Issed Jrs umenlS 
• Built-in If 0 li hrJ ry 
• Arr~ys, strings, pohuers 
• Control SIJt~m~nl$: If. IF·IlISE, W1UU:, 

FOR. CIIOOSE. Rm'EAT·UNTII. IIREA I<:: . 
NEXT, INCWDI!. ESCAPE, KEI'UGE 

• Hit-operJlors,shlfts.CJ5IS 
• Compi ler 110 froUl/,odlsk or m~mory 
• VJriJblesat defined IocJliou 
• Simple Machine L.:mgUJge hncrface 
• Recursion fully supported 
• Compllal ion errors trapped for Editor 

EXECUTIVE 
• Commillld oric ll1 ed. wllh line editing 
• Memory res Idem :11 alll!me~ 
• Allows mul!!ple use r progr,lms In 

memory .11 once 
• FunCl;on key dcfl nl1 ions 
• Program abort and pause 
• 22 Residem sYilem commands, 8 USer­

defin~d residem commands. nO liml1 on 
disk commands 

• I'rior command recall r,'eiHlY 
• 110 Re-dlrfi:'ion lodlsk or !I, lmcr or from 

disk Or keyboard 
• File s~·slcm manasement commands 
• Memory map. SCI and display commands 
• !:latch Job file support 

EDITOR 
• Full·screen, c"<:<o r drlve ll 
• Funel ioll kcyco l11roll cd 
• Une inst''' , dele' c, senrch 
• Slriug seMch innl rCl'l:lCc 
• Block copy. move, delete ... wrlle tolread 

from me 
• AUIO indtnt. undent SUppOri 
• Edit·Jfler~rro r faciUty 

LIBRARY 
• 45 Machine·languJge commJnds, 

memory resldem a' all i!me5 
• Call by name wilh argumentS 
• Slriug IlJndliug W romlnes) 
• Re-di rcctable $l~ndard Inp.IL ,md OUlpu t 

files (STDlN. STI>OlIT) 
• FomlJIICd 110 (Inc1mling Keal s) 
• Decimal & Ilel!.ldec!ill,ll lfO 
• Block fill. Block mo\·c 
• Block read. Block ""rile 
• Cursor com<ol ... line edlling 
• Data 'ypc conversion 
• RandOlnl1l1mber functi on 
• Real function support (i n J'ROMAl): AilS, 

ATAN. COS. "Xp, LOC. LOCtO. POWER. 
SJN. SQRT. TAN 



It doesn't take much to makeyour
programs run upto20timesfaster.

Ifyou've been writing programs for

your Commodore 64, Apple

He or Apple He in BASIC you can take

a giant step forward in speed of execu

tion and in programming productivity

forjust$4y.y5.

You can get program performance

that you only thought possible from
machine language programs. While still

using a powerful, understandable high-

level language. A language that's similar

to Pascal, but much easier to learn and use.

You can create programs with our

advanced, full-screen editor-much

like you would on a word processor, and

it even locates your compilation errors.

And when you com- * JM ^^k ,

pile your programs, ^MB^V
you have a fast one- ■ ^^B1
pass compiler, a recursive descent compiler that can

compile a 100-line source program in 10 seconds or less.

PROMAL'" also gives you an elegant operating

system "Executive" which includes powerful file,

program and memory management commands and

even I/O redirection.

You get all of that with PROMAL-improved

programming productivity, faster compile and run time

and power that you may never have thought possible.

PROMAL-for the beginning or advanced programmer.

'Whether you are just beginning to write or are
an experienced programmer, you can be more

productive with PROMAL (PROgrammer's

Micro Application Language). It's easier to

learn than Pascal, C or Forth. It provides

you with a full range of powerful structured

statements like IP-ELSE, WHILE, REPEAT, FOR and

CHOOSE. And, because indentation is part of the

language's syntax, it helps you write programs neatly

and logically. There are no line numbers to worry about,

and since comments don't take up memory space, you

can document your programs completely.

documentation and PROMAL system diskette

including sample programs) for just

$49.95. There's a 15-day, no-risk

moneyback guarantee. And the entire

$49.95 may be credited against later

purchase of the "Developer's Version!1

The "Developer's Version"-all the

components of the "lind User" system

plus the "run time" object module gen

eration capability, additional documenta

tion and an unlimited right to sell or

distributePROMALapplications-is

only $99.95.

Or~for only $10.00 plus S2.50 postage

and handling you can get the PM-100 demo

system. It includes a 32-page manual and all the
capabilities of the

PM-200 except the

ability to print or save

files to disk. It's a very inexpensive way to explore the

wonders ofPROMAL

OurGuamnte$;Try PROMAL for 15 days. If you are

not completely satisfied, return it to us undamaged

and we'll refund your money. No questions asked.
Dealer inquiries invited.

For quicker response on credit card orders,

! ij 1-800-762-7874
In NC: 919-787-7703.

to be exact.

COMMODORE 64 BENCHMARK

Execution Time (sees.)

Object Code Sizl' fbytos)

Program Load Time (secs.j

Compile Time (sees.)

(Sieve of'lirtltvsthcticsl

PilOMAL BASIC

30 630

128 255

3.2 3.8

8.5

COMAI.

490

329

6.3

-

FORTH

51

181

11.3

3.9

PrtSCAI.

55

415

23.5

I OS

Systems Management Associates

3700 Computer Drive, Dept. GP

Raleigh, North Carolina 27609

PROMAL-a language especially for small systems,

Unlike languages developed for larger systems and

squeezed into small systems environments, I'ROMAL

was conceived and developed specifically for the small
system. With PROMAL there's finally a language created

for the environment in which you work.

Speed up yourprograms and step up your

programming productivity.

You get all of that speed and productivity-with the

PROMAL PM-200 "End-User" system (220 pages of

OrderForm
F\ea>e stnd me my copy of PROMAL

MysysU'tn N Icht'tk one|:D Cotiirnoclori' 64 □ Ap]>k'l]e n Apple [Ic

PROMA I. f'jfk.iRC De^Kfd (check one):

D PM-:iMirofaymnn liiuJ ihnvtl J4J.I3J [hi .tuna for <h Ipplng anri hiiirilingni ji

total tost of $54 95. Satisfaction Cujiameed,

D P.M-300 Developer's Version S99-95 plus S5 00 for shipping and luiulluig for alotal

cosiofEirMossaijs'aciion Guaranty i-tl.

□ I'M-lOU demo diskette 110.00 fur the diskette plus i2.50 for postage .ind handler:*; fora
total cost of $12 50 (Non-refundable )

□ My check Is enilosed □ l'lease charge my purchase [o my □ VKj D Mastercard

Orrt Number Eicptrailon Date

City, State, Zip

North Carolina Kesld6iit&ddd4-1/2tesa1e£ta>
Foreign orders add i) 5 00 acii1jljfjii.il shippln^.iiid lun

It doesn't take much to make your 
programs run up to 20 times faster. 

I f you've been writing programs for documentation and PRO MAL system diskette 
your Commodore 64, Apple including sample programs) for just 

rIc or Apple lIe in BASIC you can take $49.95. There's a IS-day, no-risk 
a giant step forward in speed of execu- moneyback guarantee. And the enti re 
lion and in programming productivity $49.95 may be credited against later 
for just $49.95. purchase of the "Developer's Version:' 

You can get program performance The MDcve[oper's Version" - all the 
that you only thought possible from components of the ~End User" system 
machine language programs. while still plus the ~run time" object module gen-
using a powerful, understandable high- eration capability, additional documenta-
level language. A language chat's similar tion and an unlimited right to sell or 
to Pascal, but much easier to learn and use. distribute PROMAL applications-is 

You can create programs with our only $99.95. 
advanced, full -screen editor-much Or- for on ly $10 00 plus 52.50 postage 
like you would on a word processor, and and hand lmg you can get the PM-JOO demo 
it even locates your compilation errors. system. It Indudes a 32-page manual and all the 

Pile¢~~r\;~~;r~:,com- $49 95 to be eiV'act ~~~~cigt!~~~~:ltl~e 
you have a fast one-. ~. ability to print or save 
pass compiler, a recursive descent compiler that can files to disk. It's a very inexpensive way to explore the 
compil e a 100-line source program in 10 seconds or less. wonders of PRO MAL. 

PROMAL'· also gives you an elegant operat ing OurGlulralltee:Try PROMAL for 15 days. If you are 
system "Executive:' which includes powerful file, not comrletely satisfied, return it to us undamaged 
program and memory management commands and and we'l refund your money. No questions asked. 
evenl!O redirection. Dealer inquiries invited. 

You get all of that with PROMAL-improved For qu icker response on credit card orders, 
programming productivity, faster compile and ru~ time call Toll Free: 1-800-'762-78'7 A 
and power that you may never have thought pOSSIble. /1 / ~ 
PROMAL-for the beginning or advanced programmer. 

Whether you are just beginning to write or are 
an experienced programmer, you can be more 
productive with PROMAL (PROgrammer's 
Micro Application Language) . Ie's easier to 
learn than Pascal, C or Forth. It provides 
you with a fun range of powerful structured 
statements like I1:-ELSE, WHILE, REPEAT, FOR and 
CHOOSE. And, because indentation is part of the 
language's syntax, it helps you write programs neatly 
and logically. There are no line numbers to worry about, 
and since comments don't take up memory space, you 
can document your programs completely. 

COMMODORE 64 BENCHMARK 

Execution Time (sees.) 
Object Code Sl~e (byles) 
Program load Time (sees.) 
CompileTirne (sees.) 

(Sj~,·~ of Emloslh.nts) 

1'1I0MAl BASIC 
30 630 

128 255 
3.2 HI .., 

COMA!. 

'" no 
0' 

fORTH PASCAl. 
5 1 55 

181 415 
11.2 23.5 
3.\1 108 

PROMAL-a language especially for small systems. 
Unlike languages developed for larger systems and 

squeezed into small systems envir~)Oments, PROMAL 
was c,?nccived and developed specifically for the small 
system. With PROMAL thcre's finally a languagc creatcd 
for the environmcnt in which you work. 

Speed up your programs and step up your 
programming productivity. 

You get .111 of that speed and productivity- with the 
PROMAL PM-200 "End-UserH system (220 pages of 

In NC: 919-787-7703. 

Systems Management Associates 
3700 Computer Drive, Depl.GP 
Raleigh, North Carolina 27609 

1---- -- --OrdcrF;;;;;: -- -- -- -- ---

I 
MY' f"O"'!< lC[:,~'::5:',:~,~ ~:'~::d:~::4or;:~;:~~ 0 Arplellc 

PROMAl r><~.~.1.l .. 1'.d (rh«k on.) : 

I 
0 ~t:~r~N~aW.~'~.·s~~i"[~:,~~~~!!~~~~.~~.· t~.oo lor .hlpplllgand h,"dl!.,! J1 • 

o PM·JOn 0 " ·'[01"'(' V."io", $1>11.95 pi" , $5 .00 1M ,hip ping ,"d h,",lIiIlS for. 'oul 
ro" 0 r $ \ 04 .9 5. Sa , is r .. c,ion G "'T' II '«d. 

I 
0 P.'I · IOO demo d i,kene $\0.00 fo, ,h. di,krn. plu. $2.50 lor """.ge .nd h,"dl\"~ lot a 

'0,.1 co" 01S I 2. so. IN on· .. Iund.b I • . ) 
o Mycheck i,enclo.ed. 0 l'le ... ch"S< mypurch ... ,om)· 0 VI •• 0 M.".",.td 

I 
C .. dNumh., 

Sl~""'''. 

I ",m, 

I 

Add,. .. 

City.St>te.Zip 



PRINT
T-SHIRTS
ON YOUR
COMPUTER!
With the UNDERWARE RIBBON1"
your printer makes dozens of

iron-on transfers Print any
image on plain paper, then

iron it onto your own T-Shirt!

Make T-Shirts for friends or as

gifts Available for the

Apple Imagewriter, IBM,

Epson, Okidata and Star

Gemini dot matrix printers.

Add five colors to any

UNDERWARE RIBBON transfer

with new UNDERWARE COLOR-
PENS1"

Suggested retail for ths

UNDERWARE RIBBON and

UNDERWARE COLORPENS is

S14.95 each.

See your dealer or contact:

UNDERWARE
RII3I3CN
Diversions, Inc. 1550 Winding Way

Belmont, CA 94002

(415) 591-0660

Software That Works
For Generations

6 Types of Charts and Sheets

Indices

User Fields

Notes, Footnotes and Sources

No Limits

Adapts to Your Hardware

Comprehensive

Easy to Use

And Much, Much More

Send lor brochure and sample printouts.

Family Roots includes detailed manual and 2 lull diskettes

of programs for your Apple 11* WM PC

Commodore 64 and CP/M."

Other genealogy software also available,

Pjicr £105- Satisfaction Guaranteed.

American Express. Visa & Mastercard Accepted

1 Trademarks (or

Apple Compulct

Inc. .1 I1 .ii.iII .i.i

Businrss Machines,

CBMb Inf.. it Digilal

9
Family
Roots

QUINSEPT, INC.
P.O. Box 216, Lexington, MA 02173

(617) 641-2930

AA COMPUTER EXCHANGE
■SOUTH'S LARGEST COMMODORE 64 DEALER"

OVER 2000 ITEMS IN STOCK

REQUEST OUR FULL CATALOG TODAY

ORDER LINE: 1-800-447-0088

INQUIRIES & FL: 904-388-0018

PO1VEB SUPPLV FOR C-6SIVIC-20

TELECOMM U NICAT IONS

Tutcl Communications

Allo Modern .

Omn Urania DelLJ>Le

hs-232 irnerfan .
WWksmodem 12

(I2CXV3OO Da mi)

MPP10G4 Modem with

VIP Tt-rimnaP ..

IWV 64 Torminal

(Cartridge) .. ..

Conpu5orve Siaflei

Kir (5 hrs.)

ABACUS BOOKS

Anatomy d 1541

153S5

.34 95

19995

.7995

25.95

J295

Disk DriYe 10.95

Anatomy oi

Commodoi-e 6a IB95

MacMe Language Boo*.

torC.64 . .,

liicte end lips tor

II-IQ C-frl

SEEtVICE MANUALS

Conrnoaore &J

Cornpuier .. .

VlC-20 Coinpuiof
CorrirnoOoie 1S41

Disk Dnvo .. . .

ConmcO(ir& 15?5

Printer .. . .

REPAIR PAFfTS

Comploio Puns Li^r [R«

13.95

1S95

..1695

. 16.95

JS95

:69&

Jundabtf

XETEC

FonlmasTor

V^irJproceswr .. . SZ995

Xelec S Pr,nrer Inlerface 44S5

Xotec Graphics

Interfaeo

INKWELL

Flexidraw Ll9hlp9n/

SoflftBre

FlenJunt Fom Edlnon

SKYLES ELECTRIC

. 5995

■imi

1541 FlasMwilh Switch $54 95

Bhtz Basic Compiler .

ABACUS SOFTWARE

Chartpak-e*

A55emble< Monitor .

Cardpak-64 . .

RIBBONS

1625

MPSB01

mps eo^isao .

Rueman

LTtUTIES

CSM Dflvp Alignment
Supcrclojio ...

Di-secfor

Ul'ia Byle

'}.-♦,

74 95

3195

.3195

39 95

. 31.95

B95

. 7.95

695

3495

3995

3995

32 95

S5CO

2726 PARK ST.. JACKSONVILLE. FL 32205

CflJorswrih cashnjiE cl^eck, rmney orttomnd VI&VMC EMippod pranpnv *

r-Lvp*f3oriaLtompariycliHCiia aiic* 3«Miakir£ioaninco - CODb oflJiaoj
1 151*3 lestockirtg charge* All simvnra saioiara dn&l* For VISA/UC xa 3°*,

■ SrJi[tfiJir) erifl*9HS exlra. I3Q0 m.ni mym ■ Piicm may Oifer in AA Stores

i,.' ■■! c-.-j ^u^iijc: iQcnango »irr>aurprjiifa

If an INDUS GT isn't plugged into your Commodore™ ...

then you've probably made a serious

mistake, and we'll pay * for that error

There are lots of reasons to trade your Commodore'" 154 J or Commodore * compatible

diskdrive in on the INDUS GT; the least of which is the $ 149 credit that we will allow

against the $349 list price,

1 ) Date transfer rates are much faster and with (he <jnk|u<?" BURST MODE "■ daus
speed tdii be improved up To 4001

2) A built in DOS Wedge eliminates much oi (he standard diskette manipulation that is
required with other drives.

3) A complete control panel with a 2 digit LED track display, protect key, drive type

switch, busy, protect, and power lights, and additional rear panel configuration

options.

4) A Ircc carrying case thai will hold up to 80 diskettes.

5) Roady to run software that comos wirh (he INDUS GT, including a Word Processor,

Spiead Sheet, and Data Base Manager.

6) Hie INDUS GT runs all pgpukir software Jnr Ihe Commodore including THE NEW
REVISED CLONE MACHINE with TNa

7) Full FCC Class B certification foj- EjV\| and RFI assures you that [here will be no

interference problems.

8) An accurate low friction metal band head positioner that mainlains true tracking lor

accurate redd/ write datd transfers.

9) Quality assured by a thorough test of t'ach and evury drive bvfore it leaves the
factory.

10) Edcti lime you BOOT rf disk, (he INDUS GT conducts its own internal diagnostic of

RAM, RCMr circuits and basic functions.

When you think of all of the frustrations caused by drive probltfm^ lIs easy to see that the

most intelligent decision that you could make is to trade in that slow, unreliable drive and

put an INDUS GT on your system. If you don't already own a disk dnve. call us for our

special that includes a FREE COPY OF THE CLONK MACHINE with TNU when you

purchase an INDUS GT without a trade in.

'Micro W reserves ihe ricjhtto cancel tins promotion Jl any time without notice.

"Commodore Is a Rsrjib(ertd Trademark ni Commodore Business Machines Inc.

PRINT 
T·SHIRTS 
ON YOUR 
COMPUTER! 
With the UNDEINVARE RIBBON'" 
your prinTer makes dozens o f 
iron-on tronsfers. Print any 
image on plain paper, then 
iron it onto your own T·Shirl ! 
Make r-Shlrls for friends or as 
gifts. Available for the 
Apple Imogewriler. IBM. 
Epson, Okidata and Star 
Gemini dot matri)( printers. 

Add l ive colors to any 
UNDERWARE RIBBON transfer 
wi th new UNDErNlARE COLOR­
PENS'''' 
Suggested retail for the 
UNDEf?lNARE RIBBON and 
UNDERWARE COlORPENS is 
$14,95 each. 
See your dealer or contact: 

Diversions, Inc. 1550 Winding Way 
Belmont CA 94002 
(41S) 591·0660 

Software That Works 
For Generations 

6 Types of Cha rts and Sheets 
Indices 

User Fields 
Notes, Footnotes and Sources 

No Limits TELECOM MUNICAl lONS XElEC 
T¢oal Communications 

_W 
Adapts to Your Hardware 

Comprehensive 
-~~ - ---- .~~ 

Otm.1"""' ~U'" )(ofe(: S PtirOo, 1-.1""" ... .95 
RS-ml....,-!OC<I , 34 .~ _O,;>j>hico - " 1_"" . .. 59.95 

Easy to Use (12tI()'X)O Ilavd) '19.95 
INKWELL MPf"OO4 Mcoem ";Ih 

VIP Te,m",,,, N" ~i<l'''''~ 
~ ,no And Much, Much More ........., &I Ttrminal 

ICan,k\go) ~~ Flt>ilQrO Foro E"";,;,, ,, 2!1~ --, SKYLES ELECTRIC 
S<nd for b,,,,,hure and ... mpl. ptin'ou, .. MiS ..... ) n.~ '5-<1 1'1"'" >IiIn s..fIc" $501.;5 

ABACUS BOOKS BIrtz Basic Compiltr ,. , R~ 
fa mily Root> 'nclud .. d .... '1e<! manual and 2 full disl<..U<s 

of prognm. for your Apple 11, IBM PC, 
Commodor. 64 and CP/M.' 

01",=' genealogy ",,[,wa ... 1"" .v. il<o bk. 

Plio. $165. Sa,i.r.,,;'m Guaranlnd, 

Amt,;co n hp, ..... Vi .. & M.".,co,d A"""I'Ied 

ANtomyoj 15-<1 
Ili.~ DriYo , ,,~ 

AA"'" ~.~ '6.95 
M .. 1Iino i.Mg..aoo BooI< 

k:.-C-6-4 , 12.95 
li"'~ .. nd 11", 10< 

I"" C64 "" SERVICE MANUALS 

-~ -- ,,~ 

VlCro ComQu< .. ,~ 

eommc.oo.e 15-<1 

ABACUS SOFl'\\ll,RE 
Cflattpa~-&I ,,~ 

MOemt>lO, MOniIo< . 31.95 

~"""- "" ~-
,,~ 

RIBBONS 
,~ . ,&95 .. ,"" . ~ 
MPS 802/152!I ,~ 

R.""", .~ 

IIl lUTIES 
CSM 0,.;.,.. AIigonInem , .~~ 

• 1'",1< ... ,'" fOf 
AWl< eo"'P"'" 
Inc" ln .. ,,,,,,,,, .. 1 

B-u.i ..... """'hb\n. 
CIIM, 10<-, 6< J);si .. 1 
Iln<>«h. Dio.l< o.n..- "" '"- .. 39.95 

eommc.oo.e 1 S25 00-_ . .. 39.95 

QUINSEPT, INC. 
P.O. Box 216, Lexington, MA 02173 

(6l7) 641-2930 

- ,,~ U"'.U)'te ~" 
REPA'R PARTS 
CompIeIo P,orto U$l (R_I . 

me PARK ST, JACKSONVILLE, FL 32205 

There ilre lots of reasons to trade your Commodore· 1541 or Commodore· compatible 
disk drive in on the INDUS GT; the least of which is theS 149 credit that we will allow 
against the $349 list price. 

I) Datll tr8n.I~ , '~I" ~r~ much la.t~' ~nd with Ih~ unique" BURST MOCE", d~tlI 
S~(M ~ improved upl04001. , 

2) "buik in DOS Wedge e l iminal~' much 0/ the ",oooard diskene rrnmipur..tion that i. 
requ i,ed with <>!her dr;""' •. 

3) " com plete control pan~1 with a 2 d ig;1 LED tJack d i .~ay, protect key, drtvc type 
'wi1Ch, busy, prOlec~ and powe, hghlS. noo additioMI rear panel confoguralioo 
<>p6ons, 

4) "Ir,.., (~ rtylng c~ ... Ihal will hold up 10 80 diskette •. 

5) Ready 10 'un soItwa« that (Om~S ",ill> lhe INDUS GT, indud ing a WOfd PrOC •• SOf, 
Spread She<:t, aoo DaM na ... Manager, 

6) 1l>e INOOS GT 'un. ali popuLar soitwa re 10' Ihe Com modor. includ ing THE NEW 
REVISED CLONE Ml\CHINE wilh TNu. 

7) Full FCC C"'ss B certif,cahon lor EM) and RFJ assu res you lhal Ihe,e will be no 
interference problem"-

8) "n accu,ate k>w friction me"'l bdnd head positione r 111<>1 maintllin. lru e I'acking for 
I>« u,ale read/wrile data hansfer" 

9) Quality assured by a thoroug l> Ie", of ~a(h aoo ~"""Y d' .... e t...fore II leaves the 
f.(tory, 

10) Each lime you OOOT ~ di.k, the INDUS GT conduc:1S ilS o....-n irue,,,,,1 d"'yno.ti( 01 
RAM, Ro,"I, eircui,", and bas", funeLon •. 
When you Ihink of all of the f,ustralions caused by elr;"'" prob.,m., irs easy 10 ><e 111<>1 the 
m~ inlelligcm decis;"" thot you (ould make is 10 hade in thai slow, unr~lillble d rive and 
put an INDUS GT on your 'ysle m, If you don't already own a disk d,ive, call uS fo, ow 
spr:cillltll<>t include. a FREE COPY OF THE CLONE MAOliNE ""th TNU when y<>u 
purd",.., un INDUS GT wi,hout a trade In. 

"Mic,o' W 'e"""'e' Ihe rlgl>t to c~no:el th,s promotion ot ~"Y ~m~ wi1hout '><>Ike . 
o CommodOl~ Is ~ Re<JiM~'cd T'odem~,k 01 Commodore Ou. lnu. ~d'I"". Inc, 



COMPUTER
CENTERS
^AMERICA

Duck iflh&y

Ernie's M^gic Snakes
Masl-enn-g the SAT
Murder b-y trie Oo^en

SOFTWARE

SPECIALS

Fisher-Price

Monitors
BMC Color 14995
Par 1300 RGB

Comp 289"

Zenith Green 79"

Modems
Mighty Mo 64"
Comm 1660 . 79"

Telesonic Call

Cassette

Recorders
Comm CN-2 ...59"

Third Party 39"

Printers
Gemini SG1D 209"

Gemini SD 10/15 newi Call

Gemini SR 10/15 newi .Call

Gemini SB ID new . .Call

Gemini SG 15 359"

Silver Reed 400. . 249"

Panasonic 10&1 ., Call

Interfaces
Telesys Turboprinl GT

•Prints Enhanced Graphics.

Different Type Faces. &

Reverse Characters ^Includes

Pow&r Cord, Five Feet of Cable
and All Required CQQ5

Connectors 0*1
Cardco G + Call
Mieirw/orld Call

Diskettes

g

Up I Add 'Em .

1Z.N

12,»
12 99

1299

11.99

F.15I Load
■Barrjit

HOI WMBli

Gi J«

Wlndui Classics By Fiihtr Pike

Be'OA- TNe ftool I5.W
Swiss Family Robinson IB.94

Alice in Wonaiiland 16.99

Ir-ejsu'E Island 16.99
Flobifi hood 16.M

Wizard Qi Ol 1B.M

PiliWO
Pibinp II

9 to 5 Typing

Touch Tablet?

Koala Touch Tat)lei 0
Kaaia Tout hi Tablei-Cart
UupCfl Lwinng Keys

N*ulral Zonj-D.'T

Nashua

Scotch .

Maxell .

Memorex

10"

14"

.14"

S3 Mil's Re Dai t

frgmytnm
Sword of Ksdash

XyptlLJi
Gh n PScturj

p

[hunting Pdiade

Carly Learring Fuendi

Sum Ducks

19 99
'9.39

19.3-9

2199

16.95

16.39
16.94
23.J9
16 99

propnm Pe!
flssembter-D

HI IV D

Ct commodore

801 MCS

nSm ZB995

New Products

C-16 Computer

C+4 Compjler

B01 Printer ,,

802 Printer ..,

803 Printer

79"

189"

149"

179"

174"

fafirerha! 451 19-M
flerdewOuS ™iti Rama 19.99

Prqietsianal Saflwaie

Fleet System 2 - WOfd PfMuii^r

WUh built-in 70.000 word

spell crteck 59.9J
CBS SBftrrai?

Ur 5*u5&fi« up Tlie Mm UP
P\)!!lt< 19 99

Sewms Si if el Ltirer-Go
Round 19 99

BiQ B.rfl ■. fun Hrjuw 19.99
The Sea Voyager 21 99

V/eaiiw Iame;5 i! 99
Movie Musical Madness 9 99

Ej;y Mail-D

EiSyStriSI-D
Eisy Spell-D

I . :;■■ i)

1 he M.anagtr-0

General Lrim^D
flats Rec.-O

fleets Paj'-D
Uagit D*S" D

Z&fk I, II or Ht-D

Suipgndefl 0

:.!:■■■■ L-

1W9S
?3.99

£4.99

24.99
1999

19 99

13 99

19 «
13.99
7499

24.99

GS.9&

Gd 95
Call

ZD95

20 95
23 95

19 S5

17 95

19 95

64,95
17,95

3^95
15 95
(995

37.95

37.95

37.95
37.95

32.95

1995
29.95

29.95

29.95

14 39

Will
JOYSTICKS

THE BOSS

8
i |

Success w/Cecina!5
(WulWDw.)D'T .

Sw(?ss w/Fraclions The Sat

3-Way

TO ORDER: CALL TOLL ffiff - WIRE PROUD Of OUR PRICES - SATISFACTION GUARANTEED

IN NEW YORK STATE CALL TOLL FREE A QflA CQH ilUlQ

1-800-221-2760 or 516-249-2120 rOUU'OO I" lUUu
Check Money Order MC nr VISA accepted /No additional charge lor MasterCand and Visa!Call for shipping and handling
Information /NYS undents add applicable sales lax /Prices and availability are subject to change without notice /All factory
fresh merchandise with manufacturer's warranty- Dealers Wetcome. Call lor recent price reductions and new rebate liilnrnmun
Plus shipping and handling.

or Write
Computer

Centers
of America

81 Terminal Dr.
Plafnvlew, NY M8D3

Monitors 
BMC Color 149" 
Pafl 1300 RGB & 
Camp 289" 
Zenith Gleen 79" 

Modems 
Mighty Mo . .. . . 6415 
Comm 1660 .... 7915 
Telesonlc ., ... Call 

Printers 
Gemini 8Gl0 .. . .. 209" 
Gemini SO 10115 MOO . Call 
Gemini SR 100IS"lWI . Cal l 
Gemini S6 10 NEWI ... Call 
Gemini 5G 15 ..... 35915 
Silver Reed 400 .... 249" 
Panasonic 1091 ..... Call 

Interfaces 
Tel!sys Turboprinl GT 

· Pnnts Enllanced Graphics • .: 
Oilferen! Type faces, & 
Reverse Characters - Includes 
Power Cord . Fi'Jf Feel of Cable 
and All Required 5995 ConneClOrs 
Cardea G + Call 
Mlcroworld CaU 

Diskettes 

(J:commodore New Products 
B01 Mes 

~~II~:er 28995 

C·16 Computer 
C+4 Computer 
601 Prin ter . 
602 Prinler 
603 Printer 

lunIlq Soh ... ....... 'L" lC9C LIMb IU' 
Moooe Clu". 'L" •. - u." 
~7:r'(m II." 

14." 

WlndUl. t lll.l .. By f l.h. hie, 
Below lilt fIool II ." 
SWII' firm, I\otIonson II," 
Alicf .. WQntltfWld I I," 
l'UWl eISU/l(l 11," ... - 1I.n 
WIllld 01 CIl II .n 

\lIZ'· ... II.n 
1'_1"" ..... It_n 
S..ord OI~WI It.n 
Xyplli,jl It.n 
GrIilh(S Mt;>Nn "<lure 

P ... n:~' ll ." 
Splnn'\ f' 

COO.tll'lI P,,1<lf ". hrly In',"'IIj fn~ncs ". Mllnlkosler lI.n 
",_,Oooce U" 
Su .. Outls "" ...., "" .- It_" 
fltl<tMOl,SI "" I\tnotMII\ WlUI RirN "" "'-inoiooll Soh .. , 
flefl S~lem 2 - \'Iara PrOCtl!.Ol 

.... Ih r:tuoII In 10.(0) ..... 0 
• I!t1C!reC ' " . CBS son.", 

Or $fun h .. U~ lne !.ll . UP 

'''" .. "" 5tw'!II! SI!ffI LflTt/-Go-.... "" [log 11.-0 s f1.oIl'IooM "" lilt SUvay* "" WflN!l~ lUg 
Moooe MuSIUI MIIL'W$' '" SuttKS .. 1OtomI1S 

!MrlISrM I 0,1 14." 
Sue,.,1 w/OeeuTrll, 
IMu~ /Oh I 0·1 lUll 

SueCI"$\ wll'lCIIOM 
lAM /SIrot I (I., lUg 

Suectll w/frlCllatrs 
1"'.IUOr I ) 0·1 

Dut\ sArlat n .n 
E'''''sM.lqoc:s.-..~ n." 
""'~tr'r>g tilt SAl IGut 
MUlOt' ~ IIIe Dolt" l U g 
PUrol\ aul1~ r P.1IIt l U ll 

( PI' 
' 1\1 lOold "" .. ~ "" "'- "" ,,~ "" .. ~ "" ~- "" I'ItSlOO "" ""sto~ • lUI 
9toSI,1)InIjI 2U 9 
!.loom 2U9 

1o. , . IIDI~I' 
KGlII loucn h~~\'O IUS 
KGlll l ouch hb~\·c.&rI SUS 
MulllltllW""'Il K~\"S 

Acre" 
till 

NeWII Z_·OJI H." 
SotrIffflKttf·on H." 
BtICN'lfIC on H." 
~tf~O 21.15 

c-<lo., 
Proo;rlm Rtt Go...:. ". AS$tIT'.tI!e<·O 17.15 
£11, f""tIC! I. a. _ IV 0 IUS 
Ell, Cl1t 0 14.15 
£11, 1.1"'10 n ,1$ 
Elly Sc ,,~t 0 JUS 
£lly Sotll 0 IUS 
'",0 41.15 
lIIeMwGtfO ". Gttoetllltdf' 0 n .15 

'"'' "" "" .+.tctl P"O "" "",0." >L" 
2ar~ 1 'ar~ ft." 
......,0 ft." 
S14'CI'on·O ft." 
DtICIIIf-O n." 



LEROY'S CHEATSHEET
KEYBOARD OVERLAYS

FOR COMMODORE 64
(VIC-2O also available)

LEROY'S CHEATSHEETS" are plastic laminated keyboard
overlays designed for use with popular software and

hardware for Commodore's VIC-20 & C-64 computers.

These cuHt-out yourself overlays are designed to fit over

the keyboard surrounding the keys with commands and

controls grouped together for easy references.

LEROY'S CHEATSHEETS™
make life easier lor you

Easy Script

HES Writer

P*pirClip

Ouick Brown

SpMdlcnpl (1.0 4 J.O

D

O

G EaiyCalc

0 MutnpMn

D Pu;I.C.r.'j* ... .

D Th9 Conaullant iDacmi

G Tna U an ■ Q4 r i cum i

D TFie SmaN 64 Terminal

D VIP Terminal

Qiy. X 53.95 S

Shipping & handling s

I Cnaigi. My VISA or Mailer Cnrrt HUMBEH EXPIRATION
DUE

.111,1111111111111

OR SEE YOUR LOCAL DEALER !

IT'S LIKE

DISKETTES
FOR 99 EACH!

• 100% more capacity than Single Side

Diskettes

• For use in ANY 5% Disk Drive

, • Just turn it over to use Ihe olher side

,1, • Both sides are certified 100% Error Free
diskettes . 5 Venr Gunr:in,ee

'MADEIN USA. • TOTAL SEAM BONDING

• TYVEK JACKETS, REINFORCED HUB RINGS

'EXCEEDSINDUSTRY TECHNICAL SPECIFICATIONS

only

for 10 disks (20 sides)

call for quantity discounts

•On all orders add S2 tor poalago ft tiandling

(S5 Foreign) Florida res add 5^i Safos Tan

SATISFACTION GUARANTEED

OR YOUR MONEYBACK!

ORDER

TODAY

TOLL FREE 1-800-642-2536

FLORIDA 305-493-8355

or send check or money order to:

computer products

4211 NW 75thTerrace• Dept 142 Lauderhill, FL33319

you could be the one to

WIN $5000
by playing the exciting game of

MAD SCIENTIST 64
MAD SCIENTIST 64 la ■ tli.k biwd aducatlonal <J«m« tot Ih*

Commodore B4lm. Actually a gam* wllhln a gama-You advanei by

•olvlng "gima duet". Along In* way, you i-Kslva "toluilon dun

baud on U.S. hit-lory & curionl OYtnli. Vary Inl*nc1l>a Ilka Ih*

Acfvtntur* S Inlocom gamti.

To promol* Itila game, we are ollerlng fin cnih prlzea to the beat

raglalersd gama playvrt: t Grand Prliv of $5000 and four icpnratK

aecond place prlzea of $2501) each. Entrantawlll be divided Info 5 equal
groupi by poital zip. Th* Grand Priia will go to the bed overall Kara.

The hlghail acore In Hie other 4 groupi receive the aecond place
priiet.

All prliea will be awarded. Vou muat relurn ananawar ahaaL Provlilona

for breaking tlet. Extamlia prolecllon agalnal cheating. 15 day money

back guarantea.

Gama ahlpmenU begin Jun 15,19B5. Anawar theeta mutt ba received

by uano Inter than Nov1S, 1985. Wlnnera will be announced on Dec 20,

1SB5.

Only U.S. entranta are allglMa for Ihe caih prlzea, ft In tha U.S., tha

caah prize la void where prohlblled by law.

To receive your MAD SCIENTIST 64 game dltk, manual, blank

icon-Blind, and reglatrallon aend $24.95 plua (? (X) ahlpplng &

handling lo:

MADA =NTERPRIZES. INC.

P.O. BOX 1382

BELLEVUE, NE. 68005

For mort inroim*Mon >-.n- of clrclt i*a[i»r Hnrlct nunh.r

Com modor* M li ■ tr«d«mirit or Co-nmodo-'* Eltclronlci. I id

LEROY'S CHEATSHEETo 
KEYBOARD OVERLAYS 

WORO PAOCESSORS 

[J E."ySe.jpl 
o HES Wli .. , 

o "'POI CII~ 
o Ou~ ' s'ow~ fe. 
D s.;tlp'''' 
o S_tCllpt n.o . '.0 ''''''UI 
o WOtopro3lPlUS 
0o""" ...... , 

'Mf1i31!'I'HIj 
o 81.nk,,,.,,,,, · .oH • ...-, 
o Fe. ThO 6.gl""", 1_ ..0", 
o Sp,i'" On', 
o f log"' Sim"'"'OtIi C _. 

o 1~'O,.' 

o Wa,dp,o 8. I., . , ••• """<I 
o W, It. NowilU 

SPREADSHEETS 

o CllcAI'U"_" , 
o COleR .. "" I .... , 
o £a.yc.1e 
o MuiliDlon 
o Procloc"k ... ' .. ... USi 

.,n,uy, 
o T".Co"."I .. n' ,_.o.",~1 
o Tn, !.I .... ; .. ,ClIO, 
o Supo.S ... ... 

U,!!!!lNI 
o P" n' .. IC8o<" ... , .... .." .... ..., 

o P"n'."ce.o.,I .. , .... ~ 
o P,in,.,;to_,.,·.., 
o P,lnlOl , ....... , '"' 
o PIi", .. O, IOot. ;2 '1Ol 

aAl 1 

Cealer Inquiries welcome 

C CO~Al 

C SIMON'S B,t.SIC 

C ,.K 
C H"""",e.. 
C lOGO ,..- " 
C lOGO , ..... " 
C PiIOI ,CIU, 

ilj;I\ilit'fj 
o V,ole . 

o Tn, Sm,"'" 10",,,,,"1 
o VIP To"""ol 
o Term'" 

Oty._ X $3.95 $ __ _ 

Sh(Jping & handing S 1 .00 

6% sales tOJ: _~s~=== (P "" .......... to"", , 1 

TOTAL $ __ _ 
u $ fU!<OS 

N O coo· , PLEASE 

c,(V __________ swc _____ z;,------J 

CHEATSHEET PRODUCTS'" ~ E3 
PO Bo. (11368P,1tSbu'llhPA 15238 (412)781 - 1551 

o c~ . ,g . .. ~ VISA e, ", .. ,. , c.,~ NU"'BfR 

I I I II I II I I I I I I I 

EXP'RA li ON 
DATE 

OR SEe YOUR LOCAL DEALER 

IT'S LIKE 

DISKETTES 
FOR 99C EACH! 
~ 

• 100% more capaci ty tha n Si ng le Sid e 
Dis ke ttes 

• For use in ANY 5',4 Disk Drive 
TM • JUSt wrn it over to use the o lhe r side 

• BOlh Sides are cert ified 1()()% Error Free diskettes • 5 Year Guaran tee 

• MADE IN U.5A . • TOTAL SEAM BONDING 
• TYVEK JACKETS, REINFORCED HUB RINGS 

• EXCEEDS INDUSTRY TECHNICAL SPECIFICAnONS $1980* 10,10 dj sks (20 s ides ) 
only _ call 1m quantity di l co unts 

• On all o,de ' $ add S2. 1o. pOstagc I. handling 
(SS Fo'e,gn) Flo"da ,es. add 5"" SalliS b •. 

SATISFAG/ON GUARANTEEO 
OR YOUR MONEY BACK! 

1-800-642-2536 
305-493-8355 

or send check or money order to: 

~ 
computer products 

4211 NW 75th Terrace· Dept 14 2 Lauderhill, FL33319 

you could be the one to 

WIN $5000 
by playing the exciting game of 

MAD SCIENTIST 64 
MAD SCIENTIST &4 II • dI,k boNd edllUtionol gamo 10' In. 
CommodOfa 841m. AClutt11y a goma wllhln 0 gomo-You odnnc. bt 
solylng ~game CIUH". Along lhe way, ,ou .~1Ye ~lMIlulion dun 
baNd on U.S. hl,lory , cu ....... t aW'''t.. V.ry Inl.,acll.,. Ilk. 1M 
Ad.,.nlur •• Inloc:om g.m ... 

To promol. Ihl. game, w. ara oN.rlng 11ft caolh prlz •• 10 Ih. b .. 1 
ragl.t.rad gama pl.y .... : a Grand Prl.ta 01 $5000 .nd lou. Mparat. 
MCond pl.c. prize. 01 $2SOO .. ch. Enlrantawlll ba dIvided Inlo Sequal 
group, by pO.la, zip. Th. Gr.nd Prize will go 10 Ih. ba,i ~ralillCora. 
Th. high ... acora In Ih. olher .. group' racel.,. th •• acood pllc. 
prtz ••. 

All prtz •• will ba_ardad. You mu,lra'um.n.nn .. r ,heaL Prowillon, 
lor braaklng II ... Exl." .. .,. prolKllon again" cn.allng. 15d1y mOfl.y 
back gu.r .... ' .. . 

G.m •• hlpma"t, bagln Jun 15. 1$1S5. An • .., 111 .. 1. mu.t ba ._Iw.d 
b! u, no lal.r Ihan Now 15, 1N5. Wlnn.rawUI ba.nnounc.don D.c 20, 
1 85. 

O"ly U.S .• "Iranl •• ra .lIglbia lor th. cao.1I p.IZH, , In 1M U.S .• 1M 
cao,h prize I, wold whera prohlblled by IIw. 

To race .... your MAD SCIENTIST &4 g.me dl,k. manual. blink 
KOA.h .. t. .nd ragl,lralloo Mnd SU.95 plu. $2.00 ,hipping , 
h.ndllng 10: 

;!!II - -~MADA !!!!!.NTEBPBIZES,_.Hh 
P.O. BOX 1382 

BELLEVUE, NE_ 68005 
'ot mote tn, ....... _..-tle Of clrcle...-. MnIco n .......... 

Com...-r. M Ie. 1.-....1Il 01 Com...-r. Elocttonk e. LleI. 



at TUSSEY COMPUTER PRODUCTS*. . .

WE KNOW WHAT YOU WANT!
11 Low Piices! IV iry 10 have ihe lowest prices around I! you do luiij a lower price. 3| Straight talk Wu will give ,'m accurate intormniio" B! to our sioLknuj concilium

please give us a chance lo beat n

2) Fast, dependable seivice Out shipping department works liard 10 gel your 4| Personnel ivho care The peojile al TCP sincerely want you lu be hapjir with

aide's Out quickly, usually within one business day the way your order is handled We all «no.\ our |Olis depend on having a happy

ORDERS ONLY PLEASE: 800-468-9044 INFORMATION & PA ORDERS: 814-234-2236
PHONE LINES OPEN 10-8 MON-FRI. 10-5 SAT

THE PANASONIC KXP 1091 PRINTER
Near loner quality al tho flick of a switch

Hit 1031 nfli along ar IJOcpi andnai a Ik Duller tl aim hn !■ Hia

pur modal a I I .: .' ■■ IL < - ■iri ■ .i .n' , r .i ,-. u drftfancj

Thr 1091 ^.i iPiHlirnf quHiry :«i" rtfutindrturjel' l~. '■■■,■■

12 Cn IS "Himmtfi criifKlar* rhic irral ■ d*!1*haa|l Hil 1031 rill

bocn InCEB" tft ErlEidi 1nd

Our price 1269.00

Panasonic KXP 1090 *199.0Q

SG 10. mil ilni M air in Inirii Star Call

101 1234 00"

Ioms Fl 10-

Ipsan l* SD

PHINTtR INTERFACES

* 7893

* A3 99

I 67 00

. . Cill

Toitl Trite Dm (I-SMJ (B"ip*NtJt|

LLt-i.niidoit id^ONcwfi

L". v.,t m llHin Li|

VIP riTi > EJ..

Yidlri> refti.mil

Yidie> ill"-* Oan.puirr.r- S

% 15 Si

f 1 49 99

Hvd FTHnvni br FVolifi4i 1 39 93

1 5000

P.Wf[l'p*<i|i!iiUi{kidi ,...

CliiJig Vtll Ntnv/Ul [:>rl|

M'i*ie HiDrimuiiil W P LdJ

D.nni WriwISottiutii

l Di ti i.t.ubi

> 3700

1 5900

..1 4S00

Liijr.1 pen .

Numeric k'lpfld ,., ,

■tslol iig inlailala CB/S I MOO

Vail No*. 04 \ $2 011

Sdiii>iih . > ji as

'. . .. Ml

■I ' -■ ' i Mtittmt\ Idd lj $Q per

vrJn—HDD on(ii rid *J LO ra 'tt^ir mtfl^nj

monism <nd tjnk dn>ti i—Prmiiu Jdid 110 00—

Onk Qrp.ti ind Mon.iMi trJd 19 DO till Iqp orhtr

\ fiipp.n ij cn * gr i iflmi »n|l ihippmg t r-g unft d d fiPfl

IJ'O AK HI 4^0 lottign ordtn

"DEALER INQUIRIES

INVITED"

trim LU1 Wu qidliFr prfp "^L-UII

C*«olO3 111900
[gun HI 10 >?1SDU

!tun Priftim Cill

Ct.lili ftinlHS.. - till

Muih 3D 1T0S0O

'Sur f^trimici irrmlin eojh* wilii j 1 fBUttHTintfl

1199
419S

IrLkd.rj dO [du.-n Ljfd xi[N

0«>: ID hull m 113199

Hi.ir.s0 lib, Bg ii liuludfit Cm

c Ad. (d. r*]| I 6J DO

Call RtfuH Fjk n*ll I 33 99

PS 1P119 SpnadsimlJM 1 3U9

Priir.uii Sl|d] i ?S9S

PruMUK Hfl] t JUS

/iimh I!'1 «n*ir I a) 00

/imlh I!" Gr.tri 1 S!DO

SHua SC lOOCslu MuniUi './SJl'i

CMlM lar n'STlai I J jb

■ 702 C«l

P^l &4 iSifmltJer tr| PfniiMpfj) ... . E 39 99

p™.t El Basin » PrslinrHOI > 3} 39

IdoIMi 61 ooik Pil El am IWr 64lsi I 69 99

Cifiiet A.M IHEiLf Pu^i*m .. . I 33 9b

1 ■»! Ej-.': 1 3)9b

CiW 1111 A:igi.mnr t 3199

MISCFIlANtUJS

Koatiad -v/pjiiiltHO I H1.0U

Spiilprg 61(11t, Pnlm t 39 33

W«Bm M I 1IH

i kivetfnri ^'P. A'P Catii Flow

B

ill Dgcui

rCU [nil CUD Mail

Sunn SpH'i .

1 36 95

I 3199

DISK DRIVES

Indm 01 C.s* D,m Cill

'1541 Cul

Hmntpik liutni 3i\ \ml

itKibtu Tiliwmnnj

iiiiiiiLtd rtP.

cthans . Gil

.. Cil

fil

Tirms Minutacljrei s warrarn^i ih on Died with iapf of our invoice AIL SALES ARE FINAL

Uei't:[ivi?[ircojiii(Fp ac?i3o rtpj-ipd ai nur cis:re[.on in prices retire cash discount add 3>.

lor Manercard or Visa PennivNima lei.denfi afld fit, idles id*

COMMODORE 128 SZ"9
Pim* E-i. ilj piiei *■ j j.n j;.f^

New Low Price on

COMMODORE 64!
him air dropping Plint call vt mil wi tin givr vdu pi Ipwitl pint

IH1 0<tiDrirt PIMM Call

IJSIMonna Pituc Can

1660 Modtm 1 6'98

SI M "59 QO

NEW PRINTER FROM STAR!
■ ii. SG-lD i$ at] upgrade ol ihe papular Gemini |OX Ir ruiii H I?LJ

CPS and has all if>f puni modes ol ihe UK Wha[ makes ihn primer

JiHeiGnl \i a near letter qudli.y mwlt H 6D CPS. Wilh J 1 7 by II

matrix1 Wiiti this mode rht printer does double duty, alimiiuiintjdiieed

lor d letter quality [iiint?r II al&o include? 3 bmll in 2k liiiiiirr. diid a

1 ytfdr uvarrajily

PLEASE CALL FOR OUR LOW PRIC£1

BUY A BUNDLE—

$AVE A BUNDLE
r one of iheie popular package) at products hi number Tor s

WORD PHDCESSDR G4 «nd SPELLPRQ 64
hr worrJ pJKfMP irifl iptllmrj [htckrr IrDm Prrjlme Sofl**i

1541 EXPRESS ind n,. FAST UBLE

tyirylliin) fQu nttd fa ipild up )Qu< dm dim

COHSULTAN7 ind PAPERCLIP W/SPELIPACK
f ti iiw popuikr Datiaiit and Vimd Pranuar Ijwn 8ari*i.n «u

Faltiji b9

MIRAGE DATABASE /ADVANCED REPORT GENERATOR >nd

MIRAGE PROFESSIONAL WORD PROCESSOR
* po**rlia paclafli lf.al inlifralu toqfllw.

BI-SO md PAPERCLIP W/SPELLPACK
Thr BO-[(J*iMnn [*>] mtrn im Gji.[ 4 0 bmdr m jflrj |K| PippElc n.ipfllpuk Mil Irotn

8«lrriti IttiludEd P«n[hip work* «-th flif iSOiciluiwi urd li (Hi rtw * »"fiM *VS

TUSSEY COMPUTER PRODUCTS
* (lormerlf Tussey Mountain Software)

BOX 1006

STATE COLLEGE, PA 16804

at TUSSEY COMPUTER PRODUCTS * 

WE KNOW WHAT YOU WANT! 

n.. 10!1_ ..... IlO .......... n .. Ito'. M ......... ... 
,.~'_tl"'" ........ HD: ... I_AA·n ..... .. ""'''_. 
Tho IO')I ..... . ~' .. _~ _'" ' ... ....... ,., • ..,.,,"'" 

!l.,.II....". ...... """" ... '~" . I ... '_I' '''' HII''', _ ....... ... . ...,., .. . 
Our pric • •... . • . 
PanasGnic UP 1090 

. . .•• . 1269.00 

I, kf! .... ........ $\99.00 
.:-_ '" --I 

.... , ...... . ... ~" .. ..,.Nrl - :...,; ' ·. ~.f~. ' 
SG 10. NlO 001 MauiJ hom Sil l . , .... CIII :: ... .;;;;;....;~·D 

PRINtEAS 
w- ItI.I . 
SG II. __ !t'"~"""_ ' 

, .... ,,10-
lo"' U I~ . 

PRINTER INTERfACES 
." .. GI1 , 
.. to< S/'IJI 
.. , .. :11'1 
c .... ' / 0(; 

too ... "I 
c.. ... rs •• ".I ... 

DATABASES 
'''' Con ...... ... 
IUq 0 ....... _1'" ""","Gt __ •.•.•. 

s....-o ... i\oIi4 .• . . 
n .... ~ . .. '._ . 
I'to¢b!"" "'$011 

MODEMS 
I .... ,.~, ... I"WI ,_", ~., 

C-.' WII ""~I 
eo.-. ... ~ .... '. w ... ~_ • 
'tI. , .. _ .... "! • ., $ofd .. . 
YodO • • , ........ 
Il<10. < . " , CMo ... " .. " 1;0"" .. 

WORD PROCESSORS 
...... " ......... .,_ .. 1 w.._ l.,n ~ '_II' ' ......... , 
, .... ~. ~/1fI1Iooc ' 1" . c.". w". _,II ~"" 
....... r. .... -.. W'III . 
II ... 1IO . ,, / Sow ' ,,111 

""'·W."'IIJ"'_" 
~." 

CARDeo 
I .. . .. -,. "..... .. 
I ....... .... ,1 ... ellS. 
~ ... , Hoo , fI ... -",­
,~-

.. Ul'DO" 

'" ' l lno-
. I lIIOO 

.. IlIUO 

, 1611 
, ~191 
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' IUS 
, IUS 
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'.00 
, " 99 
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• SI00 , .00 
, lUI 
, llQO 
, 1100 
, ' SOO 
• lUI 
, lU' 

, liOO 
, 1\ OD 
, II 00 
• 11110 
, JI" 

1111 

'" 

"DEALER INQUIRIES 
INVITED" 

t.al.Ollo .. _ _ . " /lOll 
(" • • 10) . 111100 
h_1U 10 . <111 00 
10 ... " .... " _. " .. e,," 
00.0. .. _... . . ... "'" 
..... ac. ,, " MOO 
's. .. """"'''9'''''''''_ ''''''' I, •• ft ...... , ' 

HAROWAR( 
I!>II [0 . ..... "It , lUI 
_ c.tH •. "UI .10 ....... _'.0_ ... '_ 

e. ... 4 0 ....... ... ".". ' 111" 
!Ioot-.. .. 11>0, ... " _ .. . • •• C ~I 

SPREADSHEETS 

(>It IW~ ~" " '~I ... . 
c... fIos. Us, " ... , ... . 
's Il'Iog s. .. """,,11'1 "'-... ~. 
"" ..... !.<~I . 

MONltnRS 
1_ 11" .......... . 
/ . ... u · r;. ... . 
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• 1100 
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r(.M.I .~tb .. M'" ' )In 
s... .. s."... , 1111 

M$O $III 
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DISK DAms 

..... , G' 00.> 1 0 .... . ',1-1, 

* IiEW PROOUCTS 
h _ s.~, ......... " .... w. 

.moo 
'" 
'" ,. 

* 0 ........ 50<........ , "fI _ ... ............... "" .... 'II '. 
D" ..... " I.~ .. "'" 1;.11 
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To" ... , MMtut'<I< .. ( . .. . ,.u,n honored .... !n con 01 ou' ,0.0'(' ALL SAllS ARE FINAL 
O,ltclo .. p,odum "plu,o Q! '1111''''0 II OU' o<w,uon All P"'U ,,11.:1 tll/I do.", .. nl add 3% 
101 MIII", .. d 01 V," P''''''I!''"'' 'n,denll add 6% lIill II . 

COMMODORE 128 
''I ...... ' I .. "'< . ...... _ , 

New low Pr,ce on 

COMMODORE 64! 
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1701_ .. 
16!O M",,,, 
51 i-I . 

.. ",." C­
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••... •.... • 6199 
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NEW PRINTER FROM STAR! 
Til, SG · IO 'lin upgrade DIllie populll Gem,n, lOX h 'unl ill 120 
CPs. .... d hiS ,III", pnnt modu 01 the lOX Wh l! ml~n th .. p"nl" 
d,ll."nl 'I • nta, 1111" qUI I'!1 mod, II 50 CPS. w,,11 I II DI 1\ 
mi l", ! Willi tt"l "'ode Ih' 1" '"'" does dOu bl e duty. ol,m,nll llng • •• od 
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1 IU' ..... 111 •• , ' 
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BUY A BUNDLE­
$AVE A BUNDLE 
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'''''1' ., 

WORD PROCESSOR 64 and SPUlPRO 64 
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COMPUTEREYES
VIDEO IMAGES ON VOJR COMMOIXXSI

rroKprj1 t r» ffr* ili'l'^j1 C CMT^Jlfl^F.'ES i( -r\ prfrjv.»r.f 1

IMIIIIIDiaiTFIL VUlOn Illllll

DIGITAL VISION, INC.

14 Oak Street — Suite 2

Needham, MA 02192

[617)444-9040

THE

MIRROR

DISK COPIER

$24.95
NO FINER OR MORE ADVANCED ARCHIVAL

COPIER AVAILABLE AT ANY PRICE.

EASY TO USE.

AUTOMATICALLY MAXES 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 DISK IN AS LITTLE AS 4-7

MINS EVEN COPIES ITSELF.

MASTERCARD, VISA. M O OR CHECK OK

t S3 SHIPPING & HANDLING

C.O.D. OR FOREIGN ORDERS ADD S2

CALIF. ORDERS ADD 6% SALES TAX

—WRITE OR CALL—

Compumed

■I^H (408| 7SB-2436

WS4- ' PO.BOX6427

™ SAUNAS. CA 93912
FOR COMMODORE 64 AND 154] DRIVE

CONVERSE WITH

YOUR COMPUTER
AT LAST! A FULL IMPLEMENTATION of trie original ELIZA pro-
grim n no* arm it)'n to mi On your Commodore M1

Croaiaa ar MIT m 1966. ELIZA nai Oetum* thg wofid'i mon

cfieDratcaa'; iici*! ir^cii.jpiiccdrmsr1 jir.iiio'ir-'oo'nn ELUAm
nan-directiva psrcnoihierapi»i wha anaiyiei each aininmflnt 41

you type it in and ititn roapopQa wiih ripr 0*1 commoni or

5ue?1 ion—and her to ma* k a a*e ofien a ma j 1 ngiy a ppro p-r 1 a tt\

Do£igneO tq run on a large mainframe. ELIZA has ne-ar belora

been available to pejional compuier users pic opt <n graany

^crippeci 00*n version 1 lacing Ihegophisiicaiion *h.ichmada[rie

anginal program sotaciflaimp;

He*, our ne# Commodore 64 rarsion pot$«l$'ng the FULL pOwCJ

and range dI oiprotnon qI the original 1$ offing otioreo »i the

inTioduciory pnca ol onlj |25 And iryou wanllotlnrj ovlhow^he

OOii it (Or in3th h*T lo do more) we will incl^d* Ih* complala

SOURCE PROGRAM For only S70 adOiifonal

Cider /our copy ol EUZAmday an if yen'11 r\nit-i igam v rjnaar now

lo respond wdian you hear utmoona say. "Okay, let* ite *hji| iFiig

co71 [m 1 f r OT your9 can actuaiiy Oa'"

READ AHATTHE EXPERTS SAY ABOUTOURVERSIONOFELIZA:

"Much more than a merg gamo...VounJI oe improved wiin

E UZA... A convm : 1 ng d»mon $uauo n ol Arti Ti ciai Jn lo-i I ig ence "

-PC MAGAZ'HE

"DelignlEul tnitriitnmtril An ideal medium far 4fn>*ring orT your

iyslem"" -MtCRQCOUPUTtNG MAGAIIH£

1 ELIZA nan aiiaunaingpiBCBof aor:« ■■:■■ .A laicinafrng program

louse and afiidj- -BARON'S MICROCOMPUTER REPORTS

■EilZAiiagreflt way lo ^nirofjuteyour fnondUo compuiBrj .A

vary funny party gamo" —PETER A AtcWtUtAMS

"ELIZA Is an enceplional program. One Ih-al'a Fun to uau. ahonaofT

you^ machine, and haioreithntoricaunie re si"

- POPULAR COMPUTING MAGAZINE

"This version ol ELIZA it iri( M« *e nane i&en Asa parly name, it
is Lnroalchftl" -HOME APPLICATIONS fQP THE CO*

EUiA IS AVAILABLE IN THE FOLLOWING FOB HATS:
(PlpaseipeciTy D<sk or CasseHeJ

1 Piotecied Version i?5

1452 Ljn-prolecledCominodoro6* BASIC SourceVeraion ,..,

iSourxe Vernon can Do 11 Mad ana morjifiM us we" at run)

Doln vartloni Includfl a 9ln paQp u«r manual

Pi on so add $? DO snipping and narujhng to nil ar dura
(Caiilo'nla rusioenrt pleaja and &^4t iatoi n*}

ARTIFICIAL .KTELLIGENCE RESEARCH GROUP
931 Ngnh La Jolla Avenue. Ospi G

MC. VISA and checks accepled

FREEDOM
ASSEMBLED

MONITOR

writs your own

650?-6510 65C02

machine <oda

written 100%
in machine

language

3 PROGRAMS in 1 CARTRIDGE

1. Symbolic Assemblar

1. Powerful Monitor

• CH01PION CHESS IWKCS DMLlfNGING

FRST DECISIONS PEOINST YOU

• RUTOflBTICPLLV SBVES EVER/ GOME

DN DISK

• REfiLlBTiC C-fiflPHlCS THFQIB0JT

3. CodoDebugger

C-64 $39.95 VIC-20

n shipping coLJMd 13 aa

Sp.c.I, C-Udi1I[-10

| Chil gi »>«<> Mill P-Mi

far C-61only

j|ZIPP-CODE-48||

WHY CHOOSE

A CARTRIDGE

MORE RAM
c

JWrlit com lor

URES INSTEAD Q

UNLIMITED 1NF0RHRTI0N

$49.95

Foir, Eaty Aic*ti ig

Asstmblor. Mominr

and Coti'Dcbugcjar.

Hughes Associates
Depl.G

45341 Harmony Lan« 'Ojalu, !<.!>.<..«

B*ll*vilU, Mi 4B111 «Mionobl. Mcm

UORD-PROC SPECIFY DISK DH TAPE

SEND CHECK OR HONEY ORIO PLUS t!

SHIPPIN6 WD HANDLING TO

METRQWflRE

P.O. BOX B6£8

CRONBTON RI

TRACKMIMIC

WOy nibble when you can

— Gulp —
Hardware /Software Protected Disk

Backup Sysism

Installs in 1541 Driue in Minutes

Just Plug It InV

2 Minules For Full Disk Backup11

Feolures include:

Automatic Operation, Hyperscan

Sector Edit (GCfll, BitOensity, Tracks 1 -^

• For All New Protection Methods *

.9589.

DISKM1MIC 5+"
Our Famous Automatic

Backup System

DISKAT -

Cataloging Program

Reads data directly from Disk,

Holds 8000 Files, Makes Labels,

Recalls 12 Way's, Alphabetizes

Files, Printer/Screen Output.

3495

A.I.D. COUP.

4020 HempsiMoTurnpike.Belhpage. NewVork 117H

(516)731-7100

Disfcmimn: 5'' is i Trademark al A.I D Coiowahon

CwnwJcrc W 6 1541™ is s Hsdwwk ot

Cvnmotore EkKEEOnia. Lid

Sh«ma i Hjrelling — I! MoUi
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COMPUTEREYES'· 

..... -- ... ,""""'_. q.-."","",,,,, "'-
. 0.-. ......... ,_. 
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OIGITAL VISION, INC. 

14 Oak St reet - Sulle 2 
Needham, MA 02192 

[6 17/444-9040 

wrile YOU I own 
8 S01 -8S IO- U C O! 

mochine code 

,!" ti" en. l00% 
In moe hlne 
longuoge 

3 PROGRAMS in 1 CAR TRIDGE 

1. Symboli c Au emble. 

2. Powe . l ul Moni lo. 

3. Code Dobugge. 

C-64 $39.95 
"II !H""."'IIO ... U •• 
I, .. " , e· ..... ., '·IO 

" 

D e pt. G 

VIC-2D 

45 3 41 Ho. mo ny l on. II 
k l1evilt. , M i 48111 
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THE 
MIRROR 
lmlIlIBIB@1B 

DISK COPIER 
$24.95 

NO " 'N ER OR MORE AOViWCfD AACHrv" L 
COPIER AVAIlABLE A T ANY PRICE. 

EAW TO USE. 

AUTO MATICALLY M'lKES BACI(.lP COPIES 
FROM VlR1U'IJ..LY Allf'ROTECTED 
SOFTWARE. 

NIBBlES. HALF TRACKS. COPIES EXTRA 
SECTORS AND EXTRA TRACKS. 
REPRODUCES "lL OISK ERRORS 
AUTOMATICAllY, 

FAST. COPIES FUll. DISK IN AS Um.E AS 4-7 
MINS. EVEN COPIES ITSE LF. 

M"STERCARD. VISA.. M.D . OR CHECI( Of( 
• ~] SHIPPI NG & Hl\NDllNG 

C.O.D. OR FOREIGN ORD£I!SAOO S2 
CAUF. ORDERS ADD 6% SALES TAX 

- WRITE: OR CALL-

~ 14081758-2
4

36 EElJ~ L.::..J P,O . BOX 6427 
SAUN.A.S. CA 9)912 

FOR COMMODORE 64 AND lSi' DRIVE 

F~ST DECIS IONS ~SRINST YOU 
• nUT O/'IAT lCAlL V SAVES EVERV GAIlE 
ON DI S.~ 

• REJlU STIC GRl¥'H ICS T}lP.00GlQUT 

I ~OR~-WRI TER JIoAKI S ~IiD PROCESS lNG 
t iLl' 
• USES PI CflJNES iNSTEAD OF HRiW 
(llMIll'lDS 

5i'lvES UM. i I'lIlE[t INFQRI'IATlON UN 
OR TAPE FOR LATER USE 

CONVERSE WITH 
YOUR COMPUTER 

... /l!U 1I," lUItHTAnON "'..,. .. ill .... ElIZA ,",0' 
•• aa."'" IO .. n .... """~.~1 

I ElllA III. 

'" 
" , , 

Ot~ .. you, .Op'ot(UZA ..... ,.""l""'ll _or >go" _oncI .. no. 
10 r" pon<l ,.~ ... """ ho .. 110...00 ... , . ·01" , Jo1', 'N wn",hl, 
''''"P'''.' Olyou,. COn "''''U, dOl'" 
RUD WHAT TH E U PfRTS SAV AeDUl OUR V[ RSION 0' HIZA: 
" 1.I "cn 010" In'n I ...... gIOlI" .VO,,·1I b. Imp' .... d ... iln 
~UZA .. . A c .... wir\titIg _.~.iJO(J., ..... ficioI ItI\oftloOfIC • .-

_ PC .... OAllHE 
-DoIisnllul on .............. An iO .. 1 .... ,y .. !of OlIO"""" ell ' '', .. .,'!on'l.- _ I.I/CFIOCOW'UtWO IlAOAlJNf 

;:~.'~"';,:';'!~~:r~i.r,*::~~'tJ"'" 
·EUZA I •• g'''' "0, lO in""""". ",,,, "*''''to '.,"pul«' ,A , .. , '''""r 1"" '1' g ...... - - !'fICf! A Il<WILL/AIiS 
-Wv. I •• n . ' •• pl ..... " P'OG""' ....... tn,,', ,,,0 I. " N , .no ... O!I 
you, .... nl .. ,.1Id n,,;,ool """", .. , IOl« • • t · 

_ POPULAf! COMPUTiNQ W~OAIINC 

· T ........... 01 ElIZA ', """.." ~ .,,. .. __ AI. ~g ..... H 
;O"n",,,,:rIlCl.· - /<01.1£ APl'UCATIONS fOR THe C·$4 

EUZ.t.IS AVAILAlll lH THE f OLLOWING ,OR MATS: 
If'Iu .. -'lfO!o>;Ofc, ...... j 

1. I'foIe<:IedV"""", •.•••.•. .••.•.. • .. •. . •.•.••.•..••. 52S 
(P<otOClH V .. _ ca. '" "'. "'" flCllioIo<I Of """'iIIodl 

l. U.·P'OIOCIICI C_.$4I!ASlCSoo,c.V.,_ ..... 5'S 
(500«. v ....... con".. II"od''''' """" ,~.' ... n .. ,"n) 

BoII\ . . ........ '."ud •• ". PlIgI"'" ,",nu.', 
Pi .... ,<!d " GO .... , ~ng .1Id "'noU~ 10 ," Of.'" 

(ClliIoInla "_,, plio .. Od. &11'1 .. ", ... ) 
AR TIFICIAL INTEWGENCE RESEARCH GROUP 

til HonII .... JoI\o:A ........ Doopt.O 

C!iiC I.oI~CA\IIO(M6 :. 
>IS< (2IlI~.'36a (2'3)U..1'2 1O 

we. VI$O. .... eI!e<:ksoca.1Od 

• 

wny nibOle when yol.l con 

-Gulp-
Ha rd wa.el$allwore P'otected DiSk 

Backup System 
Installs In 1541 D.i ve In Minutes 

JU!1 Plug II (n!1 
2 Minules For Full Disk Backup' l 

Features Include: 
Automatic 

System 
95 

• 

DISKAT 
Cataloging Program 
Reads data directly from Disk, 
Hold s 8000 Fil es, Makes Labels, 
Recalls 12 Way's, Alphabetizes 

Files, Printer/ Screen Output. 

3495 

A.I .D. CORP. 
4D20 ~_tNCI TL.OTIPik. , Botnpogo, N"" YOI'< IIl lO 

(516)131·11 00 
DiWorn<cS·' is ltrOllema1<oI.l.. I D Cct:Io<atoon 



Sensational Prices!
. . . On Our Most Popular Items!

[Introducing ...

THE 990 DISKETTE
Are you paying too much lor diskettes? Try our

First quality, prime, 5'A" diskettes [no relocts, no

seconds) at Ihess Ian la sic sale prices and save,

save, SAVE1 Disks are packaged in bones of 50:

each bo* contains 5 shrink-wrapped 10-packs that

include diskettes in sleeves, labels, and wnte-

protect tabs.

Each diskette is certified lo be 100% error free and

comes with a lifetime warranty (if you have a

problem, we'll replace the diskette). All diskottes

include hub reinforcement rings and wme-

prated notch.

All diskettes are double density and work in either

single oi double density drives.

SS. DD Diskettes, Box of 50 _ ._ __

32391 *49.3O-99c ea.!

DS. DD Diskettes, Bos ot 50

32403 74.50*1 49

The Most Complete Disk Drive

You Can Buy

Includes Word Processor, Spread Sheet, and

Date Base Manager

INDUS GT ONLY *259
Srale-oNhfl-arl disk drive (or C-&4 anfl VIC-20 rudturoa LED

sector indicator, etectfonic wnlfl-protecT. biflfl-<n wodgo. and

operating speeds up lo 400% 'osier Package mcJudes caMes

and power auppry. carrying case mat doubles as a ash ile-agf

file AND software starter pack.igo foaiunng word piotossor,

spreadsheet, and daiabpso manage* program!

FULL YEAR PARTS ANO LABOR WARRANTVI'

33443 fndu5 GT Disk Drivo ONLYl259

CARTRIDGE EXPANDER

FROM Navarone!!!

STOP

CARTRIDGE

SWAPPING!!
This Cartridge Expander plugs into the carTndgo port on

your Commodore 6d and lots you plug in up to (hree

cartridges at a time. Select me program you want Even

reset trie computer independently ol the power swiich!'

Save wear and tear on your cartridge and computer con-

tads. Handy and convenient'

V 33227

J

•34.95.

COMPUTERFACTS
Technical Service Data for

Your Computer and Peripherals

Sams introduces COMPUTERFACTS» . - .

packets of information lhat reveal the inner

workings ol major brand micros, monitors,

printers and disk drives. Includes schematic

wiring diagrams, parts lists, disassembly in

structions, troubleshooting techniques, and

other repair data.

33477 Commodore 64 Computer

33513 VIC-20 Computer

33551 Commodore Plus/4 Computer

33481 Commodore 1541 and VIC 1541 Disk Drives

33496 Commodore 1525 Printer

33508 Commodore C16 Computer

33546 Commodore 1701 Monitor

33527 Epson MX-80 FT Printer

3345B Atari 400 Computer

33462 Atari 800 Computer

.33532 Tl 99/4A Computer

M) from SAMS

•17.95

■17.95

•17.95

'17.95

•17.95

•17.95

■17.95

'17.95

'17.95

'17.95

■17.95 ,

GRAPHICS PRINTER INTERFACE
Tho PPI (Parallel Printer Interface) from DSl Is a high-

porformanco graphics printer Inlsrfaco for your Commo

dore 64 or VIC-20, offered ol an unbelievable prtcal The PPI

fully emulates a Cornmooore printer so lhat all software wntlen

lor Commodore computers and printers can be run with rhe PPI

and most any paraffel pnmer. Pnm (rue Commodore graphics and

alpha-numGncs as welt as any speaai character sets offered by your

specific printer Wortfs wiift Star, Epson, BMC. and many more. Comes

complete with all necessary cables far quick installation and includes

oasyto-Iollow user's manual

33565 Parallel Primer Interface *44.95

EVERYTHING BOOK"
INTRODUCTORY SPECIAL

Gel lo know us by ordering lTus qroal Ousi cover

for your VIC-20 or Conunodorp 54 and oji caia-

log. Tho Everydimcj Qonh lor IMt Commodore

C-64 ano VIC-M Home CoriDurers. lor S3 95

(no extra shipping or hnndhnq chargesp Covur

is Anlialalic. iransiusmnt. 9 gauge vinyl sewn lo

our on acting stand a^fls wilM fomfoiced seam^

Discover |he savings and easy shopping a«au-

from Tenex Computer Expressi

2.95

USE SINGLE SHEETS

IN YOUR TRACTOR FEED

PRINTER WITH

PAPER TRACTOR
Paper Tractor carries ordinary shool paper

I h rough your imctor lead primer1

Simply placo your leltertiood. chocks,

invoices, forms, even fogal Stfo sheets

into (he durable flexible plastic earner and

feed tnio your adjustable tfaclor-drive

r. Work; with any primer, came5 any

paper

31627 iilj-.i Cover .mil 220(14 11.95^

From four frwnrfj Al We gladly tcctpl

mail orders!

P.O. Bon 657S
South Bend, IN 46660

Questions? Call

219/259-7051

Ad

010

SHIPPING CHARGES

ORDER AMOUNT CHARGE

less man 130 00 S2 75

S2D 0O-J39 99 3 75

$40 QO-S74 99 4 75

$1 50 O0-S299 99 6 75

S30Q & up 7 75

NO EXTRA FEE FOR CHARGES

ORDER TOLL FREE

1-800-348-2778

Sensational Prices! 
... On Our Most Popular Items! 

'Introducing . .. 

THE 99¢ DISKETTE 
Are yOu paying too much for diskettes? Try OUf 
ri,st quality, prime. Sv." diskellils (no rejocts, no 
seconds) at these fllnuuJc sale prices tIJId save, 
save. SAVE l Disks are packaged II'! bo.es 01 50; 
each box contains 5 shrink-wrapped t o·packs tIlat 
Include diskenes in sleeves. labels. and write­
protect tabs , 

Each diskette is certified 10 be 100% Cfror free and 
comes with II I~etimo warranty (if you havo a 
problcm. we"1l replace !he diskene). An diskellos 
Include hub reinforcement rings and wri te­
proloc! nOlch. 

All diskettes are double Oonsily and wort.; in ClOlher 
slng10 Of dooble density drives. 

55, DO Diskenes, Bo. 01 50 '49 50 
32391 • ·99c ea.! 

DS, DO Diskettes, Bo. 01 50' 74 50 
~2403 • ·' 1.49 ea~ 

, The Most Comptete Disk Orive ""III 
You Can Buy 

Includes Word Proco$Sor. Spread Sheel, and 
DaM BaSil Manager 

INDUS 6T ONLV'259 
514_'''''' " dis!< d ..... lOt C.&4 """ VlC~ lUI ..... LED _ 1ncIoalcw. __ -ptOIeCI. bUill ... ~. am 
""""aling fP8eds up ID 0100% _ p~ ircIuOn -. 
...., _ "'PIlIY. tan')'Ing caM IN! clOut>IeS u a""""",,­
~Ie ANI) ,.".,. ... 1> SIaI! ... ~ l""tuMg _ ~. 
lI"e""~. ond da\abase ~ programl 

FULL YEAA P,o,RTS.>.NO lABOR WIJUl,o,NTYIl 

~3<W3 Indus GT Disk DnVil O tlLY '2~ 

CARTRIDGE EXPANDER 
FROM Navarone!!! 

STOP 
CARTRIDGE 
SWAPPING!! 
Thi s Cartrldjjll ExpallOOr 1"1"93 Into tM eartridgo pot1 on 
your Commodo<e 64 and loiS yOI' pk>g in up 10 Ihree 
cartrioges at a lime. Sele<:! tM p<"osram yOI' .. ant. Even 
reset Ihe compute< IfIOepenOeotly 01 tt>e pOWer sw>1ct!11 

Sa~ wear and tear on yoor cartridge and eotnI)U\ef con· 

,~ .. -""' =~"''' $34 95 
33221 • 

From Your F,lend. AI We p'adtr .eeept 
m.i orde .... ! 
P.O. Bo. 6578 
South Bend. IN 46660 

Questions? Catt 
219/259·7051 

COMPUTERFACTS@) from SAMS 

Technicat Service Data for . 
Your Computer and Peripherals 
Sams introduces COMPUTERFACTS~ .. 
packets 01 Inlonnatioo that reveal the Inner 
workings 01 major Ofand micros. monitors. 
prin ters and disk drives. Includes schematic 
wiring diagrams. parts lists. disassembly in­
structions. troubleshooting techniques. and 
other repai r data. 

33477 Commodore 64 Computer 
33513 VIC-20 Computer 
33551 Commodore Plus/4 Computer 
33481 Commodore 1541 and VIC 1541 Disk Drives 
33496 Commodore 1525 Prinler 

'17.95 
'17.95 
'17.95 
'17.95 
' 17.95 
' 17.95 
'17.95 
'17.95 
'17.95 
'17.95 
'17.95 

33508 Commodore CI S Computer 
33546 Commodore 1701 Monilor 
33527 Epson MX·80 FT Printer 
33458 Alari 400 Computer 
33462 Alari 800 Computer 
33532 TI 99/4A Computer 

GRAPHICS PRINTER INTERFACE 
... I. perlOtmancl! grDphics printor fnterTace 10< yOI'. COtTVnQ· f!fl 

The F'F'I (Para liel Printer Inlerlaee) Irom OSIII a high. 

?
~ ~ OOIe 64 Ot VIC ·20 , OUII.ed 81 In ..... Ilelievable prleel Tho PPI 

lully emulates a CommodOle printe. 10 lllat aU software .. rinrtn 
10< Commocsore c:ompu!efS and pnnt&rS catI De "., ....,1I111\e PPI 

~ 
and most any parallel llrinllll. Plinl IIUe Commodote gtaprdcs and 

alpha .., ...... ,;,;" as .. el 85 any spedal CI1a.actlll sels OIIe.'" by yoor 
spec;fic printer. WOtI< . wi1l1 SIa'. Epson , BMC. and many mota. Comes ~ complete wi1M att IIIlCIISsaty cables lor qvidr InSlattation ano Inctudes 

DlIsy· lo.foliow users man""l, $44 95 
33m Paratlel Primer Inle ~ace • 

DUST COVER and 
" EVERYTHING BOOK" 

INTRODUCTORY SPECIAL 
Gt1 kI >.now '" I:>r -.ng II» 9'*'" Wil..,.... 
lOr \'OUI" \flC.ZO".. ~ 6l _ QuI tala· 

10\1. The E¥8IYII'W"og Sooo. lOr ". Cornmo:»t. 
C·6l """ ~ K;,ZO Heme Cornpul ..... \01 S2 os 
(no ~ ."3 s/'IiPO"'O"" h~ o:No~l c.w., 
' . Mb$1311(:, " .... Slusceo l. II gluge wt)'1"""'" '0 
00' e. ",, ""'iI $tandara . ... ,m ,","101_ seams 
001COVel "'" " ""'111_ uoy ~ .. "". 
Bl>Ie!tom Tetl .. Cornpule' E. ".. .... ' 

SHIPPlH(l CHARGES III I l~o I ORDER AMOUN T CHARGE 
tess tMan S20 00 $275 

II $20 00's:J9 99 '" $40 00·S74 99 '" $7500·$14999 '" 
I,< .. n~':k l SIS000·S29999 '" $.300 & UP '" 

USE SINGLE SHEETS 
IN YOUR TRACTOR FEED 

PRINTER wrrH 

PAPER TRACTOR ' 
Paper Tracto< cames onIinety sheer Pilpe' 
through yoor tmCIOt - leod ptinWI 
Simply p4l1ce yoor le ttemoad. CI1DC1<I , 
Invoices, IOtn'ls. oven legal - size sheets 
into Ihe du.able flexrblll plaslic earrier and 
leed inlo yoor adjustable lIactof - dlivll 
printer. Wo<ks ....,m any printe •• callies any 
paper. 

$11.95 ,,, .. 
NO EXTRA FEE FOR CHARGES 

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: $25 per line, minimum of (our lines. Any or all of the first line set in capital letters

at no charge. Add $15 per line for boldface words, or $50 for the entire ad set in
boldface (any number of lines).

Terms: Prepayment is required. Check, money order, American Express, Visa, or
MasterCard is accepted.

Form: Ads are 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 musl 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., [line issue closes March

H)th). Send order and remittance to: Harry Blair, Classified Manager, COMPUTERS

Cazette, P.O. Box 5406, Greensboro, NC 27403. To place an ad by phone, call Harry

Blair at (919) 275-9809.

Notice: COMPUTE! Publications cannot be responsible for offers or claims of advertisers,

but will attempt to screen out misleading or questionable copy.

SOFTWPDE

FDFE F.DUCPTIONPL SOITWPDE CTTPI.OC-

Fdp, Conjkdoy fij, Pnnle ltd. TDS-so—islbnd

Soltwbre, I'D fox ,ioo, Dent, G, LbVe Grove, NY
11755.

PTTENTION POPLE, 1PM. Cofhodpve. Ptbrx,

Tl 99/4P yseis. Extensive selection ol sollwbre.

Send SI.00 lot cbtblog, snecxly model. CW'-

Gntemrxm, 3687 Mexxco. Westerv*1'

43081. (604) 880-7725 oiler *■"'

CDPPS S1MULPTOD—Soysiv-k centpUled

K-iixnu. dxce hnd Ibvoyi dxbnlhy; nbss. a*-'

dynl s, iKids, hbrdwbyi. etc Ptbrx ■""

$16.Ot). Symsoli Lnlernrxsc* "

07012.

CDPPS S1MU1.PTOD—Joyiixck controlled

bvllung, dxCC hnd Ibyoyt dibnlby; nbss. come

dortlls, odds, hbrdwbys. etc, Plbn 800 dxsk.

$16.00. Symsoh Entcmrxses, Pox 634, Clxlion,

Nl 1)71112.

him: CDUCmoNPl. softwpde cptpioc—

Pel, Cfimmodorv 64. Pnnlc I] <. TDSHO—Ihlbnd

SnTlwdxt, TO P<» ion. [Dt-m. G. l.bke Ci^c. av

PTTE-NTION PPPLi;, IJPM, Cohhilmnrc, I'tbrx,

Tl 'W/JC ysiiv. lixlenMvi- selection ol (ollwbre

Send $1.00 lor ihlbliFg, sneodj model Ccljim

linlernmses, 36K7 Mexico. Westerville. Ohxo,

43DHI (ftl4|HTO 7735 hller 4 30

Ww lor FULL 1211 nr%e chlbtoj;, 0YNPCOMP,

P.O. Po\ ]Hi2y. raeheilBf. nv I461S Sibte

Comnylur.

IPM-FC OU COMPFTIFLE: ConveiMon oi

I'mencbn vnx[s ol mebsveements [LF^"

PDEP MPSS VOIUMt

TO/KDOM Melnc 5ys

TII\ hi lingerlX"'

bdbnter. c-

PTTENT'

90"

WrMfl lor FDEB '
P.O. Vox i"-

fl^f
. tt, conic

.urx KDO disk.

,.<ses, Poi 634. CMion,

-lid
,tovyr NY

.un ol

■NGTM.

To l.bkdmbrk Sottwbre,

INC., TO Pox 401), Poroklyn, NY 11230.

CDITS SIMULPTOD-Loiilick civunkroled

bvtlxrtg, dxce bnd Ibyoyl dxbnlbv; nbs^. come

donls. odds, hbtd«.by5, .'it. Plbrx 8(10 dusk.

$]6.0(l. Symwll Hriiemrxses. Pox 634, CMton,

N| 117012.

^c, 1PM, Coidkcdore. Ptbri,

t -cT5, Extensive selcctxon ol sollwbre.

.. si.00 lor cbtblog, snecsly model. Celjxm

LnEaknns^s, 3687 Mexico Wesiervitlle, Ohio,

430S1. (614) 890-7725 blti-r 4:30.

Wrxte lor FDEE 120 nbSe cblblog. DYNPCOMP,

P.O. Poi 18129. Rkhsdlor, NY 14618. Slbte

Comnytcr.

1FM-FC OD COMPPTII'LE: Conversion ol

Pmcnicbn ynxls ol mebsyromenls (LENGI'H.

PDEP MPSS VOLUME TEMPEDPTUDE)

TO/FDOM Melrxc sisums nlys edycbtxonbl TIPs

b! lingertxns. Snccxly Mono or color bdbnlet.

Send $14,95 nlys S2.00 lor shxnnxng/hbndkng

|O l-hrtdmhik SalMvbra, INC.. PG Po< 491),
Frooylvn, NY 11230.

FDEB liDUCPTIONPi. senTWPDii CPTPLOG
Pek, tJonmmiyre 64, Pnnle II + , TDS-SO-lslbnd

Soltwbrfl, PO Pox 300. Denl. G. l.bke Korove,

DY 11733. (512)589-375S.

PTTENTION PPPI.E, IPM, Comssudpre, Ptbrx,

T] 99/4P vsers, Exlensxve selectxon ol ^.oll^vbre.

Kdnd SI.00 lor cbthlog, sneojy model. Celjxm

Enlemrxst's. 36M7 MeoiCD, WestBVKlle, Ahxo,
43081 (614)Bin-7h25bller4:3n.

Write lor FDEE 120 nb^i- cbtblog, DYNPCOMP.

P.O. Pox 18129. rodiesiei. NY 1461H. StbH'

Conmyter.

IPM-PC OD COMPPTIPLE: Convtrsxon ol

Pmerxcbn vnxts ol mebsyrcmenTs (LENGTH.

PDEP MPSS VOLUME TEMPEDPTUDE)

TO/FDOM Metrxc systems nlys edytbtxonbl

Til's bl lxngeitms. Snecxly Mono or color

bdbnter. Send $14,95 nlys S2.00 lor

ihxnnxng/hbndlxng lo Lbndcnbrk Sollwbre

FDSF EDUCPTIONPI. HKl'FVVPDE CPTPI.OR—

Wryt, Cqghmodsre 64. Pnnle ]H . TDS-80—

Islbnd Solhvbre, PO Pox 300. Denl. G, l.bce

Zrnive, NB 12755. (316)589-3755.

PTTENTION PPPLE, IXM, Cqcvodon, Plbn, Tl

99/4P ysers, Hxlenixve selecixon ol sohwbre.

Swpd St.00 lor cbtblog, snecily model Celjxm

BnlBTTIraKflj 3687 Mexico. WesTorvxlIo. \rhxo,

430B1. (610) 890-7725 WlB 4:30.

ZfXte lor FDEE 120 nbge cbtblog, DYNPCVMP,

W,O. Pox 18129. rochestn, NY 1461B. Slbie

Comnyter.

IPM-PC OD COMPPTIPLE; Conversion ol

PrmTicbn ynils ol mehyremenls (LENGTH,

PDEP MPSS VOLUME TEMPEDPTUDE)

TO/FDOM Mclnr system*, nlys edycbtxonbl

PIPS bl Ixngortxns. Snecily Mono or color

Classified 

COMPUTEI's Gazette Class ified is a low-cost way to tell over 
275,000 microcomputer owners about your product or service. 
Rates: $25 per line, minimum of fo ur lines. Any or all of the first line set in capital letters 

at no charge. Add $ IS per line for boldfac(' words, or 550 for the entire ad ~t in 
bold face (any number of lines). 

Terms: Prepayment is required. Check, money order, Americ.:m upress, ViJa, or 
"" asterCard is a~pted . 

Form: Ads are subject to publisher's approval and must be ei ther typed Or legibly 
printed. One line equals 40 tellers and spaces between words. Please underline words 
to be set in boldface. 

Gener'" InforDu tion: Advertisers using post offi ce box numbers in their ads must supply 
permanent address and telephone numbers. Orders will not be ncknowll'dged. Ad will 
appear in next available issue after receipt. 

Closing: 10th of the third month I're« dlng cover da te (e.g .. June issue closes March 
10th). Send order and remittance to; Harry Blai r, Classified Manager, COMPUTE!'s 
Gazette, P.O. Box 5406, Greensboro, NC 27403. To place an ~d by phone, call Harry 
Blair at (91 9) 275·9809. 

Notice: COMPUTE! Publications cannot be responsible for offers or claims or advertisers, 
but will attempt 10 screen 001 misleading or questionable copy. 
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A PROFESSIONALLY DESIGNED

ELECTRONIC BULLETIN BOARD
SOFTWARE PACKAGE. REQUIRES
A C-64 DISK DRIVE AND 1650

MODEM (OR COMPATIBLE TYPE}.
REGISTRATION IN NATIONWIDE BBS

NETWORK INCLUDED.

SOFTWARE FEATURES:
BULLETIN t MISCELLANEOUS FILES
EDITOR t TERMINAL PROGRAM
PUBLIC t PRIVATE MESSAGES
DOWN/UPLOAD ING IN ASCII
CHAT WITH SYSTEM OPERATOR MODE

UNCRASHABLE SECURITY
LOCAL £ REMOTE SYSOP ROUTINES
EASY TO MODIFY t EASY TO USE !

ONLY * 34.95 - WE PAY SHIPPING
(CALIF RESIDENTS ADD 12.10 SALES TAX)

CARTER ENTERPRISES
412 JAMAICA WAY

BAKERSFIELO, CA 93309
BBS PHONE (805)831-2155

MODEM GAMES

inr TOUH urmiu FOR HOB" THAN jiiW

i n li I il" mi-..».]|-, OH IUILCIIH

■HOW IO<J CAN i-ia' r.'-r '. .,■.!. VDUI1

Modem CHESS
Modem CHECKERS
Modem BLACKJACK
Modem TIC-TAC-TOE

Modem SEA-BATTLE
I 1 I' I IjITTIIIHI r\

All for only...

S29.95-Disk
ttitt ■■:

O.P. SOFTWARE

3731 COLBY AVE.

EVERETT. Wft 98301

MEMOREX
FLEXIBLE DISCS

WE WILL NOT BE UNDER-

SOLDT! Call Free (800)235-4137

for prices and information. Dealer

inquiries inviled and COD's

accepted.

PACIFIC

EXCHANGES

100 Foothill Blvd

San Luis Obispo. CA

93401 In Cat call

(8001592-5935 or

805|543-1037

64 GOLD

Library
The besl of public domain software

for the Commodore 64.

Itwooit program! lor a tfirn Mmo. mum, high

resolution picTuiev a varwry ol gamuv tulucoljonal

program*, and many utofal ulilirim ond 0ppli<oMon>

I ho program* m itio 64. GOLD library bavn bs«n

losied ond wctrk-iry aomoioday

171 Prini&J DaMirplion* of files on eachndul 15

I1 Sol ol b Inlroducrory Onlerfe* wilti prinrod File

desa.ptio™ aamplnr lei—lopgormn, uiiliNni

□ nd rdu[OIK?rHll program 1 J?9

DSftlol 1011Gokl11i{iiliy.iiF([)nn1mJFilfrr1OHiipiioni

rho boil pxogrnr™— directory mdoi uliliry. Ian

tOpy. word prD€msor. mcHhirw la r>fjucign luior

and rnopy gamei(lr.via. poler arid moro) H^

nCompleie«H0l64llisVl wilh pn

CA rude"! ]r]^ e

64 GOLD

(415)550-8133

33l°Fp!somSt.

Son Fror>ti«O.CA 91010

QUALITY MEDIA

LIFETIME REPLACE

GUARANTEE

HUB RINGS,TYVEC

Because we buy

Intiugovaliimeto

supply software

manufacturers, our
pricescanlbebeat.

351- 501-91-

00

105 100

5CO 1000

B5 BO

95

1000'

,73

65
136 I 15 1.15 1.10

280 3 65 2&i CALL

3 50 3 25 3 CO CALL

2 60 ?S0 ?JO CALL

BLACHSHIP
COMPUTER SUPPLY

PO. Bo> B8336Z • San Francisco. CA9J1B3

(415)550-0512

Add 13 CO sn.pfnno anil handling

M
gjawaEWMM

mm

vasts
Two Yaui In Tha Maklngl

■0ALAXY PATROL1'

Have you ever wanted to pilot your own

starahip? Well commandar, GALAXY PAT-

1 ROL will challenge you to Km edge ol me

universe. You will encounter black holes,

relenlleaa Zuflorlan warriors, end mtghly

Zugorlan warships, all displayed wlih up-to-

date graphics. Great skill will be needed <o

land on planets. Thla one-pJayer game also

allows you to communicate with ihe anemy
during combat. The future- ol free planets Is

In your hands!

For Ihe C-64 disk drive only, aend check or

money order tor $21.00 (postage and

handling Included) to: CONTROL SOFT

WARE, Box 242024, Memphis, TN 38124-

2024.

CAN YOU

KEEP A SECRET?

Well, Your Commodore Can.
AJI yqu neeO is the

S*cra( Softw*r* P»efcao» 'ram AL3OFT,

This jm.iiing New Package !■ '. '.-• ■ 3 i #o ;-.\—\

SECRET «£OUENTIAL: . mutp any d^k Dtqu*t>

Tifll Tiki {up 10 330 ukKks) UtH" .my [xoq^arti

SECRET DIARY: Kvcp n titiVy ol ytnn d.-nly .if I airs

ilial only you can iv.iO

SECRET ACCOUNTS: Tracks 40 account*, ucrel-

ly HardcaDy Pnniouls on ony prapflfly •nHriiacaO
pfinter

Veis*oni ste available Tor the Cununodofe "C-6J "

at Tie ' Pius 1" TiQdets {Specify! It is luBy menu Ofiven

aril easy lo use. oNcfing compleif- aecrecy usvirj

password [wolect«<i DftlA U nol SimpJy "Covcced-Up1

by a p^iaswofd Dirt is carnpteleiy changed Trom hognrv

rngto eodr ensu'ing lhai your filoc.mnol bt- m,\ti by rjof'

sons (includtfifl hachflrsj no I knowing thn corroci

namw<jn1 Uninui' 240 ch.~v.idcr pasawoid c,i|).^)iiitv

ixovidea for over t 0 t EflOQ (1 loDownfl by 400
zeros, difiereni pasftnvfKda cornbinatioria

AvailnbJQ ofi D>sk or Cosseire |Pl<?flso specify)

for ONLY $29.95

Send Cneck or MoJ-ifly Order to

ALSOFT
P.O. BOX 16-1, Clairton, Pa. 15025

COMMODORE. C-64 mil PLUS 4 ,irn linaomnrks □'

CorrmodorB EI&clruniCB

7 HIS ALSOFT SOFTWARE IE FULLY COPYABLE

INTRODUCTORY OFFER!!

NOW ONLYS21.95!!

ANGLED PRINTER STAND.

Cloar plashc stand oosifions punter for easier view

ing Fils Commooore, Epson. Gemini.

SOUND ABSORBING FOAM.

No minimum. Reduces noise in computer work

area. Buy whal you "Bed from 1 sd- II. lo 54" i 72"

jheel. $2 85 sq. It.

DUALITY STATIONERY.

Letter or fegal size^ small quanTilies available.

SPECIAL OFFERII

Ivory Laid Finish or 25% Collon Watermarked Con.

tlnuous 9Vi" x IV paper, 200 snects lor %& 25

ALSO AVAILABLE:

•WHITE BONO -GREEN BAR ■ LABELS

• PH1NTEH RIBBONS "DISK STORAGE UNITS

Discount prices on Quality Supplies!!

Check ou' prices!!

For more Information write or call collect;

COMPUTER MEDIA MARKETING

P.O. BOX 614

KATY, TEXAS 77492-0614

(713)392-2385

MEMOREX

FLEX DISKS

UFEItME WARRANTY

100', ERROR FREE'

Sold in Do-e5Ot 10

SV." DISKETTES
SSDD S1.45U.

DSDD tl.eaas.

DSD0 98TPI »2,60»».

HI Density tar PC Al S3.0S

3'/- Micro OS* Sl.SSii

B" DISKETTES
SSSD 11.95 ea.

SSDO S2.30ea.

DSDD M7Sb«.

Quantities less than SO Diskettes.

odd 10% Snipping & HandTtnQ

SI 00/100 Oifrenes,1 Mi Residents,

jOO 4% S.ifBS r.ni COD .iBrf J2 DO

ORDER TOLL FREE!

Precision Dm prMucu"

Mthrgan 1 800 632 246a

CidMI leoa25aQC2B

•s- c.o.a

COMPUTED Gazotto July 19B5 127

A PROFESSIONALLY DESIGNED 
ELECTRONIC BULLET IN BOARD 
SOfTWARE PACKAGE. REQU IRES 
A C·64 DISK DRIVE AND 1650 
MODE M (OR COMPATIBLE TYP E ). 
REGISTRAT ION IN NATIONWIDE BSS 
NETWORK INCLUDED. 

SOFTWARE FEATURES' 
BULLETIN (: MISCELLANEOUS FILES 
EDITOR t TERMINAL PROGRAM 
PUBLIC t PRIVATE MESSAGES 
DOWN/UPLOADING IN ASC D. 
CHAT WITH SYSTEM OPERAll::'A MOOE 
UNCRASHABLE SECURITY 
LOCAL I: REMOTE SYSOP ROUTINES 
EASY TO MODIFY t EASY TO USE ! 

ONLY ' 34.95 - WE PAY SHIPPING 
(CALIF RES IDENTS ADD ' 2.10 SALES TAX) 

CARTER ENTERPRISES 
4 12 JAMAICA WAY 

BAKERSFIELD CA 93309 
BBS PHONE (805) 631-2155 

64 GOLD 
Library 
The besl of plJbl ic domoin software 
for the Commodore 64. 
II, ••• "'. P<05I'o"" 100 0 fun , ...... """", "".I~ 
,0;01.",,,,,, "',,., ... ,, """"'" 019'> ..... -.1"",'-
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o :ieI 015'."od"""", o.""" ....... m ",_I'­
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0"" __ I .,.ag'O .... 11"l 
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P .... boo~ ", ... ,,,",, _ d ..... ,,,, indo. "" IIy, 10" 
-.... _d 1>'0<""" _ .. Iot>g<.>ogo IuI« 

ond ""' ... I/O .... I"-.poI. .. """ _I SO .. 
o """pIot_ ... 01 •• 01 •• , w;rt, P"'It-.l .... 

<Io><.pI<Om !?59 
Ooo< • ..,. ....... ___ .... _ .... CiOIO c.. ______ ... 

64 GOLD 3'19 Foho .. SI. 
(~15) 550·822' Son F,ot>OKO.CA 9~010 

CAN YOU 
KEEP A SECRET? 

Well, Your Commodore Can, 
AI ro<' _ " Itle 

k c,.' Soft .. . ,. P . .. Ir._, . lrom ALIOf'T . 
Thos ......,ng .... PK~ nctJ\Ijt. 3 PlOOI_ 
SICII.I T I l!aIJINTIAL: Sct_"Y""'" wquen. 
,,"I f6C> IUP 10 330 bIoc"'il,,,,,,.,, P'O\II_ 
I rClI.lT OIAII. Y, O<_'!III<y'" \'<U """ .11 ... 
l/'1li' only ro<' con 'ea<! 
S I CII.I!T ACCaUNTI: T,~.O ~I • . !!eCIet· 
Iv Hardoi:OQy PrWl1OU1I on Illy Df-'Y O'Iler'''''' 
PI""" 

v ......... lie ...- lor lhe CommoOofe -C·6." 
PI"", - Plus ~ .. rnodt>IS (~,I h il luty ........ _ 

:""=~ ~~,:::.Q,,0~~ =~ ~e<I~ 
Dy • QAII....,.d buI II complelerv CIIIInOed I,om ~. 
0'10 10 _ . ens..-ng t ... t )'O\lI 16C> cannol De .. I<IDy per . 

..".. ItnCludoIg Il10/; ...... 1 no1 """"""'II "'" COI'toel 
_....,." \Jo"oQI>& 2~D CNr'lICter ...... ....,." ~Iy 
Plow:!e' IDf oY" t 0 ~ E400 I' I_",,»y 400 
'.,0.) Illl ..... ' _....,.". ~Ioon. 

A_ on o.s~ Df Cas:lette IPI .. :Ie lpeei' ,i 
lor ONLY $29 .95 

s.na D>ecII Df Mon., Order ' 0 

ALSOFT 
P.O. BOX 164. Clairton, Pa. 15025 

CQMMOOQRE, c ·e . l1"l<I PlUS ~ •• ~. of 
~. E'-<:~onO; •. 

THIS ALOOFT SOFTWMtE '5 FlJllY COPVABlE 

MODEM GAMES 
-'lli!:~~.iln:.~o~ .'1C! L I~ ~: ,,,n •• I ...... 

- m"m,mon ·;..:~"u m!l.lou~ 
'."'Doue ."o ... 

Modem CHESS 
Modem CHECKERS 
Modem BLAC KJACK 
Madem TIC·TAC·TOE 
Madtt ,'n .U~;.".,pU 

.!.!! for only . •. 

\29 .95 -Disk 
PI .. " , ,, ' " ", 01 .. .. , 01." I" 

D.P. SOFTWARE 
3131 com AYE. 

EVERETT . WA 982 01 

LIF ETIMe REPLAC E 
GUARANTeE 

HUBRINGS.nvEC ,. ". ",. ~ ,000 ' ro ,ro = 
~.~·SSoo ' .00 ~ .~ .~ " U~' OSOO '" ,~ '00 .~ .~ 

PCFORMAn(o .. , m '" ' " ' .10 
SONV(UIIIJI)~. ~·'D ,~ ,~ 'M 2.~ CAll 
SONV(OlllKi35'20 3.1' ,ro '" 3 00 CALL 

G(N ERIC3'·W 2.10 '00 ,.ro 1.00 C\ll 

.a... BLACKSHIP 
~ COMPUTER SUPPLY 

P.O. Bo. 883362 ' San Frarocisco. CA94168 
141 5i551H)512 

""" "3OO_ng..-.l_ ..... (CA __ e.5t. ......... )YlWMCiCOO 

INTRODUCTORY OFFER !! 
NOW ONLY $21 .95!! 

ANGLED PRINTER STANO. 
Cinl plastic I t""" positionS priMer '0' eaJie l.lew· 
I~\I . FIlS ComPtlOOOtI< Eason. GeminI. 

SOUNO Ae SORBINQ FOAM. 
No minimum. R-.lu,u noise In compul" wotlr. 
.rn. Buy whl! you l'leed hom 1 SQ. It . 10 !)oj .. .. 72'· 
Iheel. S2.85 SQ. fl. 

QUALITY STAl ID NEII.Y. 
Lenel er le\lal sl , e; 5msll QuanUtles •• ail~ble. 

SP ECIAL OFF ERtt 
Ivory LaId Fin llh 01 ~% Conon Warerrnatlr.O'd Con· 
I I~uous \11'>" .. 11" pe",,'. 200 slleeiS '0' 18.25 

ALSO AVAILA BLE: 
' WHIT E BONO ' GREEN BAR ' LABELS 

' PRINTER RIBBONS ' DIS K S TORAGE UNITS 

Discoulli pllcn on Ouellty Suppllnll 
Check 0,,1 ptlcnll 

Fa. more Into rmalion Wil le el call cellect ; 

COMPUTER MEDIA MARKETI NG 
P.O. BOX 614 

KATY, TEXAS 77492·0614 
(713) 392·2385 

MEMOREX 
FLEXIBLE DISCS 

WE WlU. NOT 8£ UNDER· 
SOLDn Can Free (800)235-4137 
for prices and information Dealer 
inquiries inviled and Co.o.'s 
accepted 

MEMOREX ' 
FLEX DISKS 

~ I ~ IJFETI!.IE WAfUlltlifYI 
100" ERROR FREEl 
Sold in bo, .. 01 10 

5 1!." DISKETTES 
5500.. . .•.. S1..5 ... 
0500 •• , ................ St .&5 ••. 
05 00 96lPl ••...••..•• , . S:l.I50 . a. 

HP Do:~"', "" IOC Al S' % 
J', M<tOP<O SJS~ .~ 

e" OISKETTES 
ssso .. . ....•• ...••..••. st.Ss .. . 
5500. .. . .. . ... . . SZ.30 .. . 
0$00 .•.. ...•• , ..••..••. SZ.15 ... 

a.-1~ilS Ie .. u... SO Olo.l"O/hlO. 
_ rO".~"H~: 

H .OO/ IOO ()U.n •• ; !.II n..-.IJ . _ ' !Ii 5.IIas ro.. C.O,D. _ S2.(lO 

ORDER TOLL FREEl 
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Classified

GRAPHETI flexible hi-res graphics editor

and sketchpad for the Commodore 64.

Disk $29.95 (MA add 5% s,t.) ARIES SOFT

WARE, r.O. Box 3006, Andover, MA 01S10.

A NEW DISK FOR COMMODORE 64

THE AMAZING FOX PUZZLES/

A REAL CHALLENGE

A fantastic set at puzzles. No pieces to lose and

a bonus for the successful. Disk $29,00 (Price

includes shipping.) Or $1.00 for details and

brochure. Send personal check or money order to:

C & | Systems, Inc. P.O. Box 4325

Star City, W. Va. 26504.

BREAKTHROUGH C64 BUS SOFTWARE!

Best board available, and the least $.

(503)726-8612 for demo. SASE for info.

To order send $29.95 to: D. Gibson,

761 W. "N" St. Springfield, OK 97477,

LOOK! Hobby inventories for C-64. Coin,

Stamp, Book or Sports card. All require

disk and printer. Catalogs and prints

report. Only 129,95 each. V.C Software,

1605 Cambridge, Springdalu, AR 72764.

FREE! SHOP BY MODEM in our revolutionary

electronic shopping mall. We even accept

credit cards! We have products YOU want!

Call 1-800-840-8066 with your modem NOW!

BEAUTY-WARE: new & unique for the C-64.

Created by a professional beauty analyst.

COLOR Si BEAUTY-based on the 4 seasons

with make-up and fashion lessons.

CHARMS-complete charm course (teen-adult)

S24.95 ea, both for S39.95. Order from:

R&B Enterprises, 1505 Missouri Ave.,

Lynn Haven, FL 32444 (904)265-3843.

VISA/MC accepted. Send card # & Signature.

Add SI.50 P&H. Specify tape or disk.

CLUBS, SCHOOLS, INDIVIDUALS: Want a C64

penpal? You can buy, sell, trade hardware,

software, ideas, experiences! SASE for inlo.

SERVICE, P.O. Bo* 298, Woodbury, NY 11797,

C64 SOFTWARE AT OBNOXIOUSLY LOW

PRICES. For a free catalog send SASE lo:

Panther Software

7073 Old Mill Rd., Chcsterland, OH 44026

!REAL ESTATE! MULTIPLAN-TEMPLATE C64

Invcstmant analysis!! 25 variables!!

Terrific! $39.95 & loan print-out $4.00!

Somaaofl, P.O. li. 1494, Fairfield, 1A 52556

Experience the danger, suspense & victory

of a VHC U-Boat with TORPEDO LOS. This

highly detailed simulation is a must for

all avid strategy players. Send $28.95 to

MWG, 5306 E. 24, #7, Anchorage, AK 99508.

1H1'» OVERHEATING? JOYSTICKS IN

YOUR WAY? We offer Single & Dual Drive

Cooling units. See our ad in the May Issue

of COMPUTE! Pg. 72. Other products include

a kit to secure 2 JOYSTICKS (or only

S3.95. Write Carbo Teth Inc. PO Box 652

Snellvllle, GA 30278 (404-979-6124).

BUY-SELL-TRADE computers, hardware, soft

ware. Announce clubs, BBS's etc. Send for

free sample of Micro-Swap, the computer

classifieds. P.O. Bo> 24, Esmond, [1 60129.

FIXED ASSET DEPRECIATION on C64

Handles acrs and pte-acrs methods, $39.95.

For free info write: MPM Software Prods.,

P.O. Bon 3522, Glcndale. CA 91201.

COMPUTER OWNERS!!! Earn dollars and save

money with your computer. Write C&D

Associates, Box 851, Mt. Prospect, II. 60056

Specify computer type. No Investment!!

HELP IS ON THE WAY!

Just call 1-600-334-0868 to get your free

copy of the latest COMPUTE! Books Catalog!

If you need help in getting information on

all of the latest COMPUTE! book titles

available plus all COMPUTE! backlist titles,

call us today!
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Classified 
GRAPHETI fleKibl(' hl-~ grapht., edi tor 
and sketchpad for the Commodo~ 6-4 . 
Oi5k $29.95 (MA add S~ •. t.) ARIES SOFT· 
WARE, 1'.0 . Box 3006, Ando,"tr, MA 01810. 

A NEW DISK FOR COMMODORE 64 
THE AMAllNG FOX PUZZLESI 
A REAL CHAllENGE 
A fantastic w t of puz.zJ~. No pI~ I() IQSe and 
a bonus for Ihe fU«USful. DUk 529.00 (Price 
include! shipping.) Or 51.00 for dttan, and 
brochul'C. Send peno!\IIl mrock or m<me)' oroer to: 
C &. I SystnnJ, 1,,(. P.O. Box 4325 
Star City, W. Va. 26504. 

BREAKTHROUGH e 64 BDS SOFTWARE! 
Best board availablt, and th~ least S. 
(503)726-8612 for demo. SASE for j,,{o. 
To order send 529.95 10: D. Gibson, 
761 W. "N" 51. Springfield, OR 97477. 

LOOKI Hobby Inventories for C·64. Coin, 
Stamp. Book Or SporU card. All ~ulro 
db k and printer. Ca talogs and prints 
report. Only 529.95 each. D.C. Software, 
1605 Cambridge, Springdale, All. 72764. 

FREE! SHOP BY MODEM In our revolutionary 
electronic ! hopplng mall . We even a~pI 
credit ca rds! We have products YOU wantl 
Call 1-800-840·8(166 with your modem NOWI 

BEAUTY-WARE; new &; unique for the C-6-t . 
Crutrd by a profl'$SiOfl;J I beauty analyst. 
COI.DR &; 8EAUTY-Nsed on the 4 sea50n! 
with make· up and fashion I~",. 
CHARMS·romplete chann coursol' (tet'!1> ·aduh) 
524.9.5 ea, both for 539.9.5. Order (rom; 
R&;8 Enterprises, 1.505 Missouri Ave., 
Lynn Haven, FL 32444 (904}265-3843. 
VISA/MC a~l'd. Send card .. &; Signatu re. 
Add $1..50 P&;H. Specify tape Or disk. 

CLUBS, SCHOOLS. INDIVIDUALS: Want a C64 
penpal? You (an buy, $.ell, ITade ~rdware, 
software, ideas, experiences! SASE for inlo. 
SERVICE, P.O. Box 298, Woodbury, NY 1I ~7 . 

C64 SOFTWARE AT OBNOXIOUSLY I.DW 
PRICES. For a free calillog send SASE to: 
Panther Software 
7073 Old MUl Rd., Chesterland, OH 44026 

IREAL ESTATEI MULTIPLAN-TEMPLATE C64 
Investmont analysis!! 2.5 variablesl! 
Terrific! 539.9.5 &; loan print·out 54.001 
Somuolt. P.O. B. 1494. Fairfield. IA S2.5.56 

Experience the danger, suspense &; victory 
of a VIIC U-Boat with roRPEDO WS. This 
highly detailed simulation is a must for 
all avid strategy players. Send 52S.95 to 
MWG, 5306 E. 24. #7, Anchorage, AK 99.508. 

1541" OVERIlEATlNC? JOYSTICKS IN 
YOUR WAY? We offe r SIn&Ie" Dul Drive 
Cooling unitt. See our ad In the May IN ue 
of COMPUTEI Pg. 72. O lher prodl .. :11 Indude 
a kli 10 I«IIre 2 JOYSTICKS for only 
53.95. Write Carbo Tr.:h Int. PO Box 652 
Snellville, GA X1m (404-979-6124). 

BuY-SELL-TRADE computers. hardware. soft­
ware. Announce dubs. BSS', etc. Send for 
f~ $;I mple of Mlcro·Swap, the computer 
claulfitd5. 1'.0 . 80>; 24. Esmond, II 60129. 

l-1XED ASSET DEPRECIATION on C6-t 
Handles len and pre-am methods . 539.9.5. 
For free Info write: MPM Software Prods., 
P.O. 80>; 3522, Glendale. CA 9 1201 . 

COMPUTER OWNERS!!! Earn dollJJ1I and save 
money with you r compu ter. Write C&;D 
Assodatcs. !lox 851. Mt. Prospe<1, IL 600.56 
Specify computer type. No Investment!! 

HELP IS ON TilE WAY1 
Just call 1-800-334·0868 to 8et your free 
copy o f the I ~test COMPUTEI Books Cata log! 
If you nl!l!d help In genlng Infonna tlon on 
all of the latest COMPUTE! book titles 
available plu, all COMPUTE! backJist titles, 
ca ll us today! 
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CARDCOs new DIGl-CAM is a video

digitizer thai Ids you transform just about

anything you can shoot with a video camera

into a black- anti-white distal image. And,
with your Gimmodore 64 . youtan make

picturesol thai image.

D1GI-CAM comes complete with a black-

and-white vitieo camera, a digitizer, and
software. Us the most comprehensive package

al Ihe most competitive price around. And ils

a CARDCO quality product.

FOCUS...SHOOT...STORE...

AND PRINT! , H

DIGl-CAM is incredibly

easy to ase. Simply focus

the: videocamera on your

subject. VIBW the shot on

your Commodore 64

monitor, store the shot on !

CARDCO s DIGl-CAM "
sollwarc...ant!prinloul.

You can enhance or

change Ihe on-screen

image— or combine it with text — because

a version oi CARDCO s Pain! Na*"/Graph

Now software is built in ... at no extra cost!

Make T-shirLs for your friends". Christmas

ranis and birth announcements... maps.

graphs, photos, secur

ity i.d.'s... use it inr

business or pure

pleasure. Plus, you

can transfer slill

to other

Commodore com

puters ...and share

your shoLs! (Soon to

be compatible with Apple

and IBM.)

...shouldn't you be in pictures?

CARDCO s DIGl-CAM:' is available at fine

malion contact your

local CARDCO

dealer.

cardco, inc.

WHOLEPICTURE

FOR S23Ot

DIGl-CAM "(rtm

O\RDC0. ForjuslS250

300 S. Topeka, Wichita, Kansas 67202

" Sugjji&h.f] EclaN — prkramay \jr>.

Spctijl heat-transfer ribbon icqui«il.

FOR $250I..YOUOUGHTA
BE IN PICTURES!
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IT'S NOT HOW MUCH YOU PAY.

IT'S HOW MUCH YOU GET.

The computer at the top

has a 64K memory.

it has the initials I, B, and
M. And you pay for those

initials.

The Commodore 64TU has
a 64K memory.

But you don't pay for the

initials, you just pay for the

computer. About one third the
price of the IBM PCjr™

The Commodore 64

also has a typewriter-type

keyboard with 66 typewriter-

type keys. (Not rubber chicklet

keys like the IBM PCjr.)

It has high resolution
graphics with 320 x 200 pixel

resolution, 16 available colors
and eight 3-dimensional spriteg.

It has 9-octave high fidelitv
sound.

The Commodore 64 is
capable of running thousands

of programs for home and

office. And if you add a printer

or color monitor, disk drive and

a modem—all together it just

about equals the price of the

IBM PCjr all alone. With no

peripherals.

So you can buy a computer
for a lot of money.

Or buy a lot of computer

for the money.

COMMODORE 64-
IT'S NOT HOW LITTLE IT COSTS,

IT'S HOW MUCH YOU GET.

IT'S NOT HOW MUCH YOU PAY. 

IT'S HOW MUCH YOU GET. 
The computer at the lOp 

has a 64K memory. 
It has the initials l. S. and 

M. And you pay for those 
initials. 

The Commodore 64 N has 
a 64K memory. 

But you don'! pay for the 
Initials, you just pay for the 
computer: About one third the 
price of the IBM PCjr " 

The Commodore 64 
also has a typewriter-type 

keyboard with 66 typewriter­
type keys. (Not rubber chicklet 
keys like the IBM PCjr.) 

It has high resolution 
graphics with 320 x 200 pixel 
resolution. 16 available colors 
and eight 3-d imensional sprite~. 

It has g -octave high fidelit,,, 
sound. 

The Commodore 64 is 
capable of running thousands 
of programs for home and 
office. And if you add a printer 

or color monitor, disk drive and 
a modem-all together it just 
about equals the price of the 
IBM PCjr all alone. With no 
peripherals. 

So you can buy a computer 
for a lot of money. 

Or buy a lot of computer 
for ttie money. 

COMMODORE 64:: 
IT'S NOT HOW LITTLE IT COSTS, 

IT'S HOW MUCH YOU GET. 
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