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Our nationwide team of professional 
now available at a fraction of what you 
New. low cost computer technology is 

dealers will show you how your office 
would expect to pay This technology will benefit by using WordPro PLUS. At 
allowed Commodore to introduce the a price far less than you realize. 
new and revolutionary CBM 8032 
Computer. 

Everyone expected it would happen Invest In your office's future ... 
Word Pro PLUS turns this new CBMsooner or later .. . with "' 1 • 11 p, ,.__, • Invest in Word Pro PL U S ... 

it already has1 Now all the marvelous 8032 Computer into a sophisticated, Call us today for the name of the 
time saving word processing tool. Withbenefits of expensive and advanced WordPro PLUS dealer nearest you. 
Word Pro PLUS, documents are dis­

on Commodore computers. America 's 
word processing systems are available 

played on the computer's screen. Edit­
largest selling computer line. WordPro ing and last minute revisions are simple Professional Software Inc. 
PLUS, when combined with the new 80 and easy. No more lengthy re-typ ing 
column CBM 8032. creates a word pro­ 51 Fremont Street sess ions. Letters and documents are 

easi ly re-ca lled from memory storagecessing system comparable to virtually Needham, MA 02194 .for editing or printing with final draftsany other top quality word processor (617) 444-5224 .­
printed perfectly at over five hund redavailable-but at savings of thousands TELEX: 95 1579 
words per minuteiof dollars' 

TM WordPro is a Registered Trademark ol Prolessfonal Software. Inc. WordPro was written by Steve Punter. 
All spec1!1cations sub1ect 10 change w1lhoul notice. 



lntroduciag SnooperTroops" 
- detective seties. 

Educational that turn ordinary  
-homes into Sherlock homes.  

:::: __ .... -......... 

Where can you find educational 
games that your kids wlll really enjoy 
playing? 

Elementary, my dear Watson. From 
Spinnaker. 

Our Snooper Troops detective games 
are fun, exciting and challenging. And 
best of all, they have real educational 
value. So while your kids are having 
fun, they're learning. 

A'?J a Snooper Trooper, your child 
will. have a great time solving the 
mysteries. But It will take some 
daring detective work. They'll 
have to question suspects, talk to 
mysterious agents, and even search 
dark' houses to uncover clues. 

The Snooper Troops programs are 
compatible with IBM® ana 

Atari® computers ana 
provide your kids with every fng they 
need: a SnoopMoblle, a wrist radio, a 
SnoopNet computer, a camera for taking 
Snoopshots and even a notebook for 
keeping track of Information. 

Snooper Troops detective games help 
your children learn to take notes, draw 
maps, organize and classify Information 
and they help develop vocabulary and 

reasoning skills. All while your kids are 
having a good time. 

So if.you want to find educational 
games that ar:e really fun, here's 
a clue: Snooper Troops games are 
available at your local software 
store, or by writing to: Spinnaker 

Software; 215 First Street Cam­
bridge, MA 02142. · 

C Spinnaker Software Corp. 1982 



Rhymes and Riddles"' 
(Ages 4-9) Is a letter guess­

ing game featuring kids' 
favorite riddles, famous say­

ings and nursery rhymes. 
Story Machine"' (Ages 

S-9) lets children write their 
own stories and see them · 
come to life on the screen. 

And FACEMAKER™ lets your 
You are pretty smart children create their own funny 

After all, they're your kids. . faces and make them wink, smile, 
Spinnaker can help make them even wiggle ears (not your kids' ears, 

smarter: With a line of educational software the ears on the screen), etc. 
that kids love to play. And we're Intro-

Spinnaker games make the computer duclng new games 
screen to life with full color graphics all the time. 
and sound. And they're fun. Lots of fun. But So look for Spinnaker 
they also have real educational value. games at your local 

Some of our games help exercise your software retailer, or oy 
child'5creativlty. Others Improve memory writing to: Spinnaker 
and concentration. While others help to Software, 215 first St, 
Improve your child's writing, vocabulary, Cambridge, MA 02142. 
and spell Ing skills. And show your kids 

And every Spinnaker game provides how smart their par­
famlliarity with the computer and helps your ents really are. 
children feel friendly with the computer: ., 
Even If they've never used a comput­
er before. 

And Spinnaker games are compati­
ble with the most popular computers: 

Atari®and 
Our newest game, KlnderComp"' 

(Ages 3-8) is a collection of learn­
. Ing exercises presented In a fun 
and exciting manner: 

' _,.. 

SPIYIYAK&R ™ 
We make learning fun. 

· -SpinnakerS early teaming 
games will help make your children 
as smart as you tell everyone theyare.  
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feature through software we include. And 
full Commodore it's great with word processing-see our new 
character set. You WORD MASTER. Suggested retail: $179.95 
also increase mem­ New Z-80 VIDEO PAK brings CP/M® com­
ory to 20K or 70K patibility to your 64. This exciting package gives 
to handle more you all the VIDEO PAK 80 features described above. 
sophisticated Equally important, our 

functions-including built-in microprocessor 
most 8032 software. Our and software give you 

package includes a terminal CP/M compatibility for 
emulator and a screen print any programs formatted 
feature. I t's a must for word for the Commodore 154111 

Disk Drive. The 
possibilities are 

key to increased truly awesome! 

n expanded theirline of peripherals to 
mclucie both the VIC-20 and the new Commodore 
6411

• Peripherals that will give you more power, more 
sophisticated capabilities and all are still easy to buy, 
easy to install, and easy to use. Just look .... ... .. . 
VIDEO PAK-Our VIC-20 original. Pick our PAK 
to give you a computer that outperforms systems 
costing twice as much. Plug our cartridge into your 
expansion port, and your display instantly goes to the 

industry-standard 
24 lines, with a lets you take advantage of the ter-
choice of 40 or 80 minal emulator mode and screen print 
characters in the 

processing-
andyour 

performance on Suggested retail: 
everything from games to $299.95 
spread sheets. Suggested retail New VIDEO 
is just $299.95including16K­ CABLE completes 
or $399.95 for 64K the installation. 
New VIDEO PAK 80 for Here's the easy way 
Commodore 64. Use the to connect the moni­
industry-standard 80-Column tor on your VIC-20 
format on your CBM. Software or CBM 64 system to our VIDEO 
control switches from 40 to 80 PAK. A must for 80 column use! Sug­
characters in black and white­ gested retail: $12.95 
and back to 40 characters in New WORD MASTER-most cost­
color. VIDEO PAK 80 also effective word processing system going.Use 



WORD MASTER with 

y- wePf.d l • 
fuse. Suggest.e<l retail: $49.95 
New MICRO EXPANSION CHASSIS for 
VIC-20. Teain this with our video expansion p:rroducts 
and software cartridges. It's a neat two-slot board 
with one 22-pin edge connector in 
the normal vertical configura­
tion and another at a right 
angle. This design keeps 
the VIDEO PAK in its 
normal position and gives 

our VIDEO PAKS to give your a clean, 
VIC-20 or Commodore 64 features functional 

found only in the most expensive sys­ layout for your hard­
tems. These include a full-function ware. Suggested retail: $34.95 

status display, up and down scrolling, MEMORY CARTRIDGE
and advanced on-the-screen editing fea­ boosts VIC-20 brainpower to
tures. All this and more for an exception­ 20K. Here's.an ideal first add­
ally low price. Suggested retail: $89.95 on. And when we give you 
SERIAL PRINTER INTERFACE is more memory, you can forget 
simple, yet sophisticated. Flexibility, about headaches. Our cart,ridge 
continuous visual monitoring of data transfer is housed in a rugged plastic case 
functions, and easy installation make this a and features the finest quality components for 
smart buy for your VIC-20 or Commodore 64. reliability. Suggested retail: $99.95 
A glance at the status lights tells if the Check out our AWESOME peripherals. Ask your
printer is hooked up, if the data buffer is full, computer dealer for a first-hand look at our extensive 
and if data is being transmitted. Easily confi­
gured DIP switches match your computer to most 
popular printers. Our interface comes with cable and 
connector, needs no assembly, and virtually trouble­

shoots its own installation. 
Suggested retail: $69.95 
EXPANSION CHASSIS 

lets you use 4 cartridges at 
once. Run a series of compati­

ble memory, software or 
game cartridges of any 
make on your VIC-20. Just 

pop in any cartridge with 
the standard 22-pin edge 

capabilities, high quality, and very reasonable prices. 
Or send $3.50 for a copy of our current catalog of 
Commodore compatibles. DATA 20 CORPORATION, 
23011 Moulton Parkway, Suite BIO, Laguna Hills, 
CA92653 
Commodore 64, Commodore 1541, and VIC-20 are registered trademarks of  
Commodore Electronics. Ltd.  
CP/M is a registered trademark of Digital Research. Inc.  

CORPORATION 

Price/PerformancePeripheral,s  



EDITOR'S NOTES  

rner Communicationsr r :tock has been taking it 
on the chin during recent weeks 
on Wall Street. The problems 
started when Atari apparently 
fessed up to substantially slower 
sales of home video game car­
tridges than expected. This an­
nouncement promptly caused 
Warner (Atari's parent company) 
to plunge to a new twelve month 
low. Not only did the announce­
ment of diminishing video car­
tridge sales clobber Warner 
stockholders, but tremors were 
promptly dispatched into the 
stock of Mattel and Commodore, 
among others. 

We'd like to suggest the 
panic was cathartic in nature, 
inasmuch as anyone shou ld have 
foreseen a diminishing share of 
the video game business in the 
Atari corner, given that their 
competition in the market has 
increased from just a couple of 
companies a couple of years ago 
to several dozen at present. 
Perhaps the rea l problem was 
that Atari itself didn't appear to 
take the competitive horizon 
into account in their own fore­
casts, and the rug was pulled 
out from under the stock with 
Warner's sudden announcement. 

No one ever quite seemed 
to say that the video games 
weren't selling. From the com­
mentary we read, it appeared 
they were simply saying that 
Atari was selling fewer video 
game cartridges. Part of this 
decline must be attributed to 
increased competition from the 
personal computer market. 
When you can buy a relativ.ely 
sophisticated home computer 
with full color graphics 
8 COMPUn! February. 1983 

capabilities for anywhere from 
$170 to $225, it again seems 
reasonable to foresee a bit of 
encroachment taking place. 
From all points, we're hearing 
that the Atari 400, the VIC-20, 
and the TI-99/4A are doing quite 
well , thank you. 

So, in one sense, Atari's 
doing a good job of competing 
with itself, albeit in a morass of 
tigh t competition with the other 
personal computer vendors. 

Now that we've raised the 
spectre of competition with self, 
we'd like to take a look at the 
new Atari 1200XL. An impres­
sive name, but we're hard 
pressed to figure out what Atari 
is up to. The XL is destined to be 
formally introduced at the Janu­
ary Consumer Electronics Show 
in Las Vegas with a p lanned 
price point of less than $1000. 
One of the better attributes of 
the new unit, according to initial 
press releases, seems to be that 
it's a "breakthrough in attractive 
styling." Wou ld you like me to 
repeat that for those of you 
clamoring for enhancements? 

We're concerned about the em­
peror's 11ew clothes because the 
actual features of the XL seem 
off base when compared to the 
competition. For example, the 
Atari 800. Here's a quick com­
parison, gleaned from the Atari 
announcement on the 1200XL: 

Atari 800 Atari 1200XL 

Memory 48K 64K 
User Programmable 
Function Keys No 4 

Cartridge Slots 2 1 
Colors 256 256 
Voices 4 4 
Controller Ports 4 2 
Price Less than Less than 

$700 $1000 

Tom Halfhill will have a 

hands-on review of the 1200XL 
in our March issue. We're hope­
ful that additional capabil ities 
and features will turn up. Right 
now, we're concerned that the 
1200 has been introduced to fil l a 
nonexistent hole in Atari's pro­
duct line. Unless Atari p lans a 
set of price decreases for the 
fami ly of products (e.g., the 400 
at less than $200, the 800 at less 
than $500, and the 1200XL at 
less than $800 or so), we fai l to 
see the significance of the new 
introduction, or its competitive 
niche in the marketplace . 

Ra11dv111 Bits.. . The Cv111­
1110dore '" Gazette (for-the VIC-20 
and Commodore 64) will pre­
miere as a month ly with a May 
issue . For fu ll d e tai ls see page 
245. As we noted lzi s t iss ue , Tl1e 
Co111111odore Gazette wi ll no t alter 
the current scope of COMPUTE! 
for VIC and 64 readers ... we see 
the new magaz ine as a product 
gea red even more to beginners 
than COMPUTE! . 

We're moving . By the time 
this issue reaches you, we'll be 
in large r facilities. The grow th of 
C OMPUTE! and COMPUTE! Books 
has necessitated our expansion 
into new quarters . Our post of­
fice box remains the sa me, but 
our new s treet address is: 505 
Edwardia Drive, Greensboro, 
NC 27407. 

A Call For Articles: We're 
sti ll looking for beginning and 
intermediate leve l app lications 
and tutoria ls for TI, Atari, VlC­
20, Commmodore 64, e tc. 



(:: commodore C BM . computer 
Mcdt•I 9032 

• 
AN INFORMATION MANAGEMENT SYSTEM  

FOR YOUR COMMODORE COMPUTER  

InfoPro is a menu driven and interactive "information management" 
system for the Commodore 8032 computer . Info Pro uses ""friendly"" 
screen prompts that "'gu ide" you from function to function. This 
makes InfoPro unusually easy to learn and just as easy to operate. 

For Mailing List ap plications InfoPro can print up to 8 labels across 
and even has a built in "'structure" with fields already pre-set. This 
structure can easily be changed to fit many other types of office jobs. 

Another extremely powerful feature of lnfoPro is Super Scan. The 
Super Scan feature acts like an "electronic filing cabinet" and pro­
vides the user with almos t instantaneous access to the data stored 
in a fil e. The powerful Report Generator allows you to "select" infor­
mation for printing based on up to 5 different parameters or criteria 
a nd to perfo rm various math func tions. 

Another powerful and indispensable feature is lnfoPro's ability to 
interact wi th the WordPro family of word processing programs. This 
provides the user with a "link" from the area of data information 

management to the a rea of word processing, allowing the user to  
mani pulate, so rt , and select data by certain criteria, which can then  
be inserted into ··personalized" letters, documents, overdue notices,  
etc. InfoPro wi ll also allow you to ADD, DELETE or CHANGE your  
information "fields" any time you wish. This means that as your  
business changes, lnfoPro has the flexibilit y to change wit h it.  

As with a ll Professional Software products, lnfoPro comes complete  
wit h a professionally written and fu lly-tested user o riented manual.  
Info Pro also includes a program ROM, and Info Pro System Diskette .  

Start managing your information today. 

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

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

WordPro™and lnfoPro™are registered trademarks of Professional Software 
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ASK THE READERS  
The Editors and Readers of COMPUTE! 

Using VIC's Function Keys 
Is it possible to use the special function keys on 
the Commodore VIC-20 while not under the con­
trol of a program? I have tried many ways and 
have not come up with a solution yet. 

Brian A. Cohen 

See "Programming VIC's Function Kei;s" in 
COMPUTE!, November 19B2, # 30, pp. 196-19B. 

Commodore 64 Add-ons 
Could you tell me if the following are available, 
forthcoming, or poss·bre for the Commodore 64, 
and, if so, how (and from whom) I may obtain 
them? 

1. 80-column display monitor 
] . external RAM expansion 
3. languages: Logo, FORTRAN, FORTH, 
COBOL, APL, or a language text editor 
4. indexed sequential disk files 
5. random access files 
6. 132-column dot-matrix printer 

Carleton B. Bass 

To answer your questions in order: 
1. Commodore has no plans to provide hardware 

for an BO-column display. However, a number of other 
vendors already make peripherals which produce 40- or 
BO-column displays for the VIC-20 (look for their ads in 
this issue), so it seems quite I ikely that such products 
will soon become available for the 64. One reason Com­
modore has for not developing an BO-column display is 
that 40 columns is about the maximum resolution 
bility of the average home TV set. Anything greater 
than that requires a separate video monitor. 

2. The 64K of memory built into the computer 
represents the maximum amount the Commodore 64's 
microprocessor can address. Thus , any external RAM 
would have to be "bank switched," and Commodore has 
no plans to provide such an expansion. 

3. Versions of Logo and PILOT for the 64 are under 
development, and FORTH is almost certain to become 
available from an outside vendor. The optional Z-BO 
microprocessor add-on card will provide CPIM capabil­
ihJ, and thus access to vers.ions of FORTRAN, COBOL, 
and other languages. Each language has its own text 
editor, but there are no plans to provide a text editor 
separate from a language. 

4. & 5. The standard VIC-1541 disk drive for the 
. 64 provides the capability for both sequential and random - access files.r 
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6. A planned serial-to-IEEE interface will make it 
possible to use the Commodore 8023 132-column dot­
matrix printer with the 64. 

Pausing Atari Printer 
Why does the Atari 825 printer stop for an ex­
tended period of time every once in a while? Is it 
from overheating? 

Marshall Lake 

Sometimes, the printer will " time out" a11d will halt for 
several seconds. This is due to a bug in the 10K ROM 
operating systems, not the printer. This bug, and several 
others, has been fixed in the new Revision B operating 
system . 

Contact your local authorized Atari service center 
for information on making a minor repair to solve this 
problem. 

A Bevy Of New Commodore Drives 
I own a VIC-20. I am also contemplating a purchase 
of a Commodore-64. As of this date I have not 
purchased a disk drive for my machine primarily 
for two reasons. The most important of these 
reasons is that I haven't seen the VIC-1540 disk 
drive subjected to any critical evaluation in the 
pages of COMPUTE! magazine . I am s ure that many 
of your readers would be as interested in this in­
formation as I am. Although one might argue that 
this information could be obtained from the manu­
facturer, I would feel much more confident of the 
objectivity of the information and evaluation if it 
came from one of your expert writers (perhaps 
Jim Butterfield?). 

Todd Oldham 
Jim replies: 
Briefly, there's a whole flock of new Commodore disks. 

The 2031 is a single disk unit suitable for use with 
PETICBM; it uses an IEEE interface. The 1540 is a 
single disk unit suitable for the VIC; it uses a serial bus 
interface. The 1541 is a single disk unit suitable for 
either VIC or Commodore 64; again, it uses a serial bus 
interface. 

All three disks are completely compatible with the 
4040 dual disk in terms of format and transferability of 
programs and files . The 1540 and 1541 documentation 
hints that relative files cannot be used: in fact, thetJ can; 

need to do a little more programming on your 
VIC or 64 to get there, but the disk has all the features 
built in. 





It's the same old  

For years, people have been 
trying to build a better Applep II. 

It finally happened. 
Meet the Apple Ile, an 

impressive new version of a 
most impressive machine. 

The "e" means enhanced. 
\.\lhich means a bundle of new 
features: 

A standard memory of 64 K 
(versus 48K) that's easily 

expandable. So you can create 
fatter files and crunch larger 
numbers of numbers. 

A new, improved keyboard, 
with a complete set of ASCII 
standard characters. Plus full 
cursor controls, programmable 
function keys, and a rapid 
auto-repeat feature built into 
every key on the board. 

Both upper and lower case 

characters. (And if you want 
to see more of them on the 
screen at one time, a low cost 
80-column text card i available.) 

Improved peripheral ports. 
Which make it a lot easier to 
connect and disconnect game 
controllers, printers and all 
those other wonderful things 
that go with an Apple Personal 
Computer. 



ExceRt for the front, 
backand inside.  

Self-diagnostics. That's a 
special feature that makes it 
ea y to aive your computer a 
thor ugh check-up. 

Plus an even more reliable 
design. Achieved by reducing 
the number of components­
which i to ay, the number of 
thing that could go wrong. 

And bear in mind, the Ile 
still has all those other virtues 
that made the Apple 11 o very 
popular. Including access to 
more acce smies peripheral 
devices and software than any 
other personal computer you 
can buy. 

So visit any of our over 1300 

authorized dealers, and see the 
newest Apple for yourself. 

Like the original, it's rather 
extraordinary. But th n ome 
things never change. 

I. 

Call (800) 538·9696 ior the location of the aurhori'cd Appl< dealer nearest you. or r information corporate purchases through our ' , ti al A oum Pro)lr. m  
In aliforn1a ( 00) 662-9238. r write Ap le Computer Inc .. Ad,·cn is ing and Promouon Dept. 2 51 · ·lnnani Ave .. Cupertino. Ci\ 95 14 . 19 Ap le rnput r Inc  
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$1.39each! �
Now...Get High Quality at a Low Price 
Wabash means quality products that you can depend on. 
For over 16 years, Wabash has been making high qual ity 
computer products. Wabash diskettes are made to provide 
error-free performance on your computer system. Every 
Wabash diskette is individually tested and is 100% certified 
to insure premium performance. 

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

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

Each Diskette is 100% Critically Tested 
Since each step in the Wabash diskette manufacturing 
process is subject to strict quality control procedures, you 
can be sure Wabash diskettes will perform for you. And 
every Wabash diskette meets the ultra-high standards of 
ANSI, ECMA, I BM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity - that's 
what Wabash quality is all about. 
Flexible Disc Quantity Discounts Available 
Wabash diskettes are packed 10 discs to a carton and 10 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities 
less than 100 units are available in increments of 10 units 
at a 10% surcharge. Quantity discounts are also avail­
able. Order 500 or more discs at the same time and deduct 
1%; 1 ,000 or more saves you 2%; 2,000 or more saves you 
3%; 5,000 or more saves you 4%; 1 0,000 or more saves 
you 5%; 25,000 or more saves you 6%; 50,000 or more 
saves you 7% and 100,000 or more discs earns you an 8% 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for 
you, ca ll the Wabash diskette compatibility ho\ line. Dial 
toll-free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 
312-593-6363 between 9 AM to 4 PM Central Time. 

CE quant. 
SAVE ON WABASH DISKETTES 100 price 

Product Descript ion Part # per d isc($) 

8" ' SSSD IBM Compatible (128 B/S. 26 Sectors) Fl 11 1.99 
8" Same as above, but bulk pack w/o envelope Fl 11 B 1.79 
8" SSSD Shugart Compatible, 32 Hard Sector F31A 1.99 
8" SSDD IBM Compatible (128 B/ S. 26 Sectors) F131 2.49 
8" DSDD Soft Sector (Unformatted) F14A 3 .19 
8" DSDD Sof t Sector (256 B/S, 26 Sectors) F144 3. 19 
8 '" DSDD Soft Sector (512 B/ S. 15 Sectors) F145 3 .19 
8" DSDD Soft Sector (1024 B/S, 8 Sectors) F147 3.19 
5V•" SSSD Soft Sector w/ Hub Ring M11 A 1.59 
5V•" Same as above. but bulk pack w/ o envelope M11AB 1.39 
5V•" SSSD 10 Hard Sectorw/ Hub Ring M41A 1.59 
5V•" SSSD 16 Hard Sector w/Hub Ring M51A 1.59 
5V•" SSDD Lanier No-problem compatible M51 F 2.99 
5V•" SSDD Soft Sector w/Hub Ring M13A 1.89 
5'1•" Same as above, but bulk pack w/ o envelope M13AB 1.69 
5'/• " SSDD Soft Sector Flippy Disk (use both sides) M18A 2.79 

5V•" SSDD 10 Hard Sector w/ Hub Ring M43A 1.89 
5V•" SSDD 16 Hard Sector w/ Hub Ring M53A 1.89 
5 '1•" DSDD Soft Sec tor w/ Hub Ring M14A 2.79 
5V•" DSDD 10 Hard Sector w/ Hub Ring M44A 2.79 

5V•" DSDD 16 Hard Sector w/Hub Ring M54A 2.19 

5V•" SSOD Soft Sector w/Hub Ring (96 TPI) M15A 2.69 

5V•" DSOD Soft Sector w/Hub Ring (96 TPI) M16A 3.79 

SSSD = Single Sided Single Densily; SSDD = Single Sided Double Densil y; 
DSDD = Double Sided Double Densiry; SSQD = Single Sided Quad Densiry; 
DSQD = Double Sided Quad Density: TPI = Tracks per inch. 

Buy with Confidence 
To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in th is ad. Michigan residents please add 4% sales tax or 
supply your tax l.D. number. Written purchase orders are accep­
ted from approved government agencies and most well rated 
firms at a 30% surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification. All sales are final. Prices, 
terms and specifications are subject to change without notice. All 
prices are in U.S. dollars. Out of stock items will be placed on 
backorder automatically unless CE is instructed differently. Min­
imum prepaid order $50.00. Minimum purchase order $200.00. 
International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments 
are F.0 .B. Ann Arbor, Michigan. No COD's please. Non-certified 
and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partial-case of 
1 00 8-inch discs or $6.00 per case or partia l-case of 100 51/•·inch 
mini-discs for U.P.S. ground shipping and handling in the con· 
tinental United States. 

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

=c MEMBER (/Jl'
VISA 

MUl!llK ASSOCIATIOtl 

Order Toll-Free! � wabash 
error-free800-521-4414 

In Michigan 313-994-4444 diskettes 

Computer Products Division 
854 Phoenix 0 Box 1002 0 Ann Arbor, Michigan 481 06 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outalde U.S.A. (313) 994·4444 



of The Hundreds of Reasons 
You Ought To Be A COMPUTE! 
Magazine Subscriber: 

From �'�~�T�h�e� Editor's Feedback" Card, a monthly part of our continuing 
dialogue with readers ofCOMPUTE!. These are responses to the question, 

"What do you like best about COMPUTE! ?" 

1."It is written so a beginner can read and understand it ... it's layman oriented..." 2. 
"Clear, clean layout, good presentation..." 3."The Atari game programs..." 4."Best 
and most information on PET..." 5."Cover to cover, and all inbetween..." 6."Reviews 
of software and hardware..." 7."Goodbalance of application and technical articles..." 
8."It is the best source of info about various levels ofVIC/PET/CBM machines and ap­
plications..." 9. "The BABIC and machine language programs..." 10."I like programs 
that can be typed into a computer, run, and thenused right away (a program without 
bugs!)..." 11."That it is organizedwell, and covers a broad range of information con­
cerning Atari. Keep it up! please, I'm learning..." 12."Table of contents listings and 
computer guide to articles is a great idea. Best magazine for personal home computer 
users..." 13."Best I have found for VIC info..." 14."Informative articles: 'Secrets of 
Atari', Game programs, especially programs that teach the reader about the Atari..." 
15."I like all the articles and programs for my computer, the PET. I've learned and 
found out things about it that I never even thought existed. Other magazines don't 
have too much materialfor the PET and, for thatreason, I find COMPUTE! invaluable..." 
16."The up-to-date hardware reviews..." 17."Machine language utilities for Atari..." 
18."Articles are terse but understandable and accurate. Utility and applications pro­
gram listings very helpful..." 19."The April, '82 issue is myfirst. I am impressed that 
you not onlyacknowledge theVIC-20,you evenhave applications for it ..." 20."I really 
enjoy (since I am one) the Beginner's Page..." 21."The attention it gives to Atari and 
the easy-to-understand language it's written in..." 22."It is concerned with ex­
plaining programs, not just listing them. It is the best VIC magazine I could buy... " 
23."The new table of contents 'Guide to Articles and Programs' is excellent, particu­
larly the indication of'multiple computer' items..." 24."Broadrange (sophistication) 
ofprograms..." 25.''You don't speak over the average user's head..." 

Whether you're just getting started with personal computers, or very advanced,you'll 
find useful, helpful information in every issue of COMPUTE! Magazine. We specialize in 
supporting the Atari, PET/CBM, VIC-20, and Apple computers. Editorial coverage is 
expanding to include the TI-99/4.A, the Sinclair ZX-81, and the Radio Shack Color Computer. 

Every issue of COMPUTE! brings you user-friendly articles, applications programs, and 
utilities you can type right into your computer and use. To subscribe to COMPUTE!, or to 
order a sample issue,use the attached reply card or call our toll-free number. COMPUTE! ... 
We're the resource for thousands and thousands of home, educational, and small business 
computer users. Shouldn'tyou be one of them? 

1 year, twelve issue subscription: $20.00 in the US. 

Call Toll Free in the US 800-334-0868 
In NC call 919-275-9809 

COMPUTE! Magazine is a publication ofSmall System Services, Inc. 
625 Fulton Street. P.O. Box 5406. Greensboro, NC 27403. 



Also, all three disks have identical command pro­
tocols to the 4040 and 8050 disks, except that Copy and 
Duplicate won't do anything useful on a single disk. If 
the programs are compatible with the connected com­
puter (this usually means no BASIC 4.0 commands), 
they will run regardless of which disk is connected. One 
limitation : the dual 4040 can have more files open 
simultaneously- up to six fi les - than the single units, 
which seem to be limited to about three at a time. 

Now for the differences: the three disks are almost 
identical internally. Externally, the 2031 has a metal 
housing, but the 1540 and 1541 streamlined plastic 
enclosures. The 2031 communicates with the PET/CBM 
over the IEEE-488 bus, which means that it transfers 
information fast. The 1540 and 1541, by contrast,. use 
the relatively slow serial bus. The 1541 is a littl e slower 
than the 1540; it may be used with either the VIC or 
64. The 1540 is slightly faster, but can't be used with 
the Commodore 64 unless the computer is POKEd to 
blank the screen (POKE 53265,11 will blank the screen; 
after the Load, POKE 53265,27 will restore it) . The 
1540 can be changed to a 1540 by replacing a ROM 
chip. 

A number of manufacturers offer adapters which 
interface the VIC and Commodore 64 to the IEEE bus. 
With such a device, you can get higher speed disk action, 
or use a dual disk if you wish. 

Commodore is rumored to be retiring the 2031 
single disk; their intention seems to be to re-announce it 
in a new form with a streamlin ed plastic housing similar 
·to the 1540 and 1541. 

Commodore has recently announced two high­
capacity IEEE-488 disks. The 8250 is a dual disk unit 
with the capability of writing on both sides of a disk 
surface. It has about double the capacity of an 8050 
unit: that is, one disk can now hold about 1.2 megabytes 
(million bytes) of information, which allows the 8250 to 
have 2.4 megabytes on line with both drives in use. 

The 8250 has partial compatibility with the 8050 
unit, allowing data to be transferred from 8050 format 
to 8250. The 8250 is said to have some problems, mostly 
involving files which continue from side one to side 
two . Jn switching sides, the disk often has to move its 
head over a considerable distance to find the proper 
track on the second side; this may result in time-out 
problems. 

The 09000-series disks are high capacity "hard" 
disks. There are two versions, with capacities of about 5 
megabt;tes and 7.5 megabytes. These disks are ven; fast 
internally; but their transfer rates are limited because of 
JEEE-488 speed limitations. Since the disks themselves 
are permanently install ed within the drive, these units 
play a somewhat different role than that of floppy disks , 
which are user changeable. A hard disk tends to be more 
closely integrated into the computer system: its data 
and programs are viewed more as "built-in" rather . 
than "plug-in." Because of the lack of replaceable medza, 
the hard disk needs close attention on the questions of 
data security and backup. 
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Both the 8250 and the D series are generally com­
patible with other Commodore disks in terms of co111­
mand sets. The D series, being a single drive unit, does 
not have backup or copy facilities . Both disk systems 
have substantially extended relative file capability: �t�h �e �·�· �,�~� 

size of a relative file is not limited as it was in the 8050 
and previous disk models . 

In general , all Commodore disks have a high degree 
of data compatibility within the 35-track (2040, 3040, 
2031and4040) units and the 77-track (8050 and 8250) 
units. The computer-to-disk commands for reading and 
writing fil es and doing special jobs such as cataloguing 
or scratching files are completely consistent between 
units . It's easy to switch from one system to another. 

Fuzzy VIC TV Picture 
I am getting a poor TV picture when the VIC-20 is 
hooked up and activated. I believe it is RF inter­
ference. Is there any way to eliminate this so that 
I can obtain a clearer picture? 

D. Murphy 

Early V/Cs caused severe interference problems, a fea­
ture wh ich Commodore has made efforts to correct. For 
more information on solving your particular problem, 
call Commodore's technical assistance hotline, (215) 
687-4311. 

Apple DOS Toolkit on ROM 
What I would like to know is if there is a ROM 
equivalent to Apple's "DOS Toolkit"? If one exists, 
I would like to know what company makes it, 
who or where I can get it from, and how much it 
costs. If it does not exist or you don't think it will 
in the near future, I would like to know if I could 
encode the existing Toolkit on an EPROM chip, 
put it on an interface card, and place it into any 
slot in an Apple's backplane? If this is possible, I 
would like to know if it could be used under 
Applesoft without disabling the Apple's firmware 
ROM. I know that this seems like a rather large 
request, but any information that you could pro­
vide would be most helpful. 

Paul Lucas 

Apple does not manufacture such a R<:J!'1 and �k�~�o�w�s .of 
no one who does. Since most of the utzl1tzes provided zn 
the Toolkit are stored as binary files, they could be 
transferred to EPROMs. However, a substantial 
amount of programming would likely be necessary to 
modify and relocate these machine language routines so 
thetj would work from ROM . 

VIC Artifacting 
I purchased a 16K RAM cartridge made by Com­
modore for my VIC-20 and noticed some strange 
effects on my TV screen. As the program is run­



( �c�r�n�~�l�r�;�1� * IJATA) so FTWARE �

GUIDES YOU AND YOUR 
VIC 20® DOWN ROADS OF 
ADVENTURE WITH: 

• Maelstrom* 
• Escape MCP* 
• Gator Chase* 
• Astro Command 
• Caves of Annod 
• Capture the Beast 
• Whirlwind Rescue* 
• Street Maze 
• The Market 
• �C�h�i�v�~�l�r�y� 

THROUGH TRAILS OF ,,. 
CREATIVITY WITH: 

• Sketch and Paint 

Quality software also available �
for Pet and Commodore 64 computers �

ALONG THE PATH TO 
KNOWLEDGE WITH: 

• Wordspot 
• Math Tutor Series 
• Alphabet Tutor 
• Conversion 
• Gotcha Math 
• English Invaders 
• Math Invaders Series 

ASK FOR COMM•DATA �
COMPUTER HOUSE SOFTWARE �

AT YOUR LOCAL DEALER. �

Or Send for FREE Catalog: 

COMM*DATA COMPUTER HOUSE 
320 Summit Avenue 

Milford , Michigan 48042 
(313) 685-0113 

Dealer Inquiries Welcome. 

VIC 20 is a Registered Trademark of Commodore Business Machines, Inc. 
*High Res Full Machine Code Arcade Style Games. 



ning the printing on the screen changes color, not 
the full word but individual letters, giving the 
screen a rainbow display. Also, it seems that the 
width of the letter changes. When the letters be­
come the same color as the screen, it is impossible 
to read the words. I have tried two cartridges and 
both did the same. Can anyone help? 

C. V. Lorigo 

This "effect" is known as artifacting, and is sometimes 
produced intentionally on other computers. However, 
Commodore has had no previous reports of their RAM 
cartridge producing such results. Have other readers 
with 16K cartridges experienced this phenomenon? 

Upgrading The Original PET 
We have an old PET 2001-8 which has been under­
utilized since we purchased a 32K machine with 
dual floppies. Of course, we are now over-utilizing 
the new machine. Does anybody know how we 
can upgrade the old PET to run our VisiCalc on it 
(32K and one floppy)? 

Joe Ormond 

To get your PET to handle the extra memory and disk 
drives, you must first upgrade it to at least BAS"/C 3.0. 
For this you must take it to a Commodore service center 
and have some of the RO Ms replaced. If your PET is an 
early model with 28 pin ROMs, you will need to ask for 
the Type 6540 Upgrade set. If yours is a later model 
with 24 pin ROMs, then you will need the Type 2316B 
Upgrade set. 

Can The VIC Become A 
Commodore 64? 
I am a VIC-20 owner contemplating selling my 
VIC and buying a Commodore 64. I have heard 
rumors that Commodore was going to manufac­
ture a cartridge which would turn the VIC into a 
64. I know a few other VIC owners who are also 
interested in such a conversion. If you have any 
knowledge of such a cartridge or expansion board 
in either the drawing or finished stages (from 
Commodore or other vendors), could you please 
share it? I'm sure that I and many other VIC 
owners would appreciate it. 

Robert Pilat 

Despite their external similarities, the VIC and Com­
modore 64 have many internal differences . As a result, 
Commodore has no plans to produce any sort of add-on 
which would allow the VIC to mimic a 64. Whether an 
independent vendor will attempt such a project remains 
to be seen. 

Missing Memory 
I've had an Atari 800 computer for over a year 
20 COMl'lllll Feb<uorv. 1983 

now and have an SK and a 16K RAM module for 
a total of 24K of memory. Just recently I purchased 
a 32K RAM module to increase the memory of the 
computer. 

I know that the maximum free RAM that l 
can get is 37,902 by using the 16K and 32K memory 
modules, so out of a possible 49, 152 (1024 x 48), I 
lose 11,250 bytes of memory. 

In experimenting with various configurations 
of the three modules that I have, I came up with 
some interesting yet unexplainable (to me) totals 
for free RAM available. Listed below are my 
results: 

Total 
RAM Possible Actual 
Module RAM FRE(O) Missing 

SK 8192 5131 3061 
8K+16K 24,576 21,518 3058 
8K+32K 40,960 37,902 3058 
16K 16,384 13,326 3058 
32K 32,768 13,326 19,442 
16K+32K 49,152 37,902 11,250 

What I would lik e to know is why, when I 
put the 32K module in the computer alone, I have 
only 13,326 bytes of memory available. and lose 
19,442 bytes? 

Thomas Bruton 

The memory discrepancies you have noticed are common 
to all computers and are known as overhead. All com­
puters consume some "user" memory for various pur­
poses when they're switched on. For example, a SK 
RAM VIC-20 really has 3583 bytes free, and a Com ­
modore 64 has 38,911 bytes (for BASIC programming) . 
For an explanation of this, see this month's "Questions 
Beginners Ask" column. 

The reason your 32K board does not yield 32K 
when plugged in alone has to do with the way the Atari 
addresses memory. The memory board plugged into the 
Atari's first slot (not counting the 10K ROM Operating 
System board) must have certa in circuitry so the Atari 
can address all its memory. Atari RAM boards have 
this circuitry, but your 32K board does not. That's why 
you get the full 32K from your board only when using 
it in combination with the BK or 16K boards. 

There are "companion" or "loopback" boards avail­
able for about $5 which fit into the first slot, adding the 
circuitry to allow so111e 32K boards to operate alone and 
still yield 32K. 

Using VIC's Function Keys 
Is it possible to use the special function keys on 
the Commodore VIC-20 while not under the con­
trol of a program? I have tried many ways and 
have not come up with a solution yet. 

Brian A . Cohen 

See "Programming VIC's Function Keys" in 
COMPUTE! , November 1982, #30, pp. 196-198. 0 



WORD PROCESSING �
HAS NEVER BEEN SIMPLER �

Brnderbund's Bank Srreet 
Writer turns your Apple or Atari computer into a powerful­
word processor, with many of the advanced features you'd 
expect to find only in an expensive business system. Powerful. 
yet purposefull y simple, Bank Street Writer has no complex 
codes to memorize. The screen 
guides you every step of the 
way. It's everything you're ever 
likely to need in a word proces­

sor at a price you can afford. 
Here are just a few of its many 
features: • Add, move, in­
sert and erase blocks of text, 

Bank street �
WRI T ERM 

• Universal search and replace, • Automatic centering and 
indent, • Automatic word wrap, so you don't have to hy­
phenate or "return" at the end of each line, • Potent print 
format routines all in memory, • Disk storage and retrieve 

functions with password pro­
tection, • Document chaining allows you to print documents 
of unlimited length, • Page headers and automatic page 
numbering-top or bottom, • Highlighting of text, • Upper 
and lowercase without additional hardware. 

Brnderbund's Bank Street 
Writer comes. complete with 
Tutorial and Utility programs, a 
comprehensive reference man­

ual and a free back-up disk. 
Student approved, the en­

tire system has been exten­
sively tested by Bank Street 

College of Education and Intentional Educations. 
Bank Street Writer. The ground-breaking, sensible combi­

nation of word processing power, thoughtful design , and 
exceptional value. 

The First Word Processor For The Entire Family. �
Hardware requirements: Apple version requires Apple ll or 3.3. Atari 400/800 version requires 48K and BASIC cartridge. Both 
Apple II+ with 48K and Applesoft in ROM of language card, DOS versions require only one disk drive. 

1938 Fourth Street, San Rafael, California 94901. Telephone (415) 456-6424 
Apple is • registered trademark of Apple Computer, Inc. Atari is a rcgi.stcred trademark of A tari, Inc. 



Questions Beginners Ask �
Tom R.Halfhill. Features Ed itor 

Are you thinking about buying a computer for the first 
time, but don't know anything about computers? Or 
maybe you just purchased a computer and are still a bit 
baffled. Each month, COMPUTE! will tackle some of the 
most common questions that we are asked by beginners. 

Q: When I'm experimenting with player/missiles 
on an Atari 400/800 or with sprites on a Commo­
dore 64, why don't the objects disappear when I 
press the CLEAR key to clear the screen? 

k To explain why, we'll briefly describe what 
"player/missiles" and "sprites" are. They're both 
the same thing, except that different manufactur­
ers call them by different names. Sprites are an 
advanced feature of Atari computers, the Com­
modore 64, and the Texas Instruments Tl-99/4A. 
Sprites are small screen objects which you can 
design in various shapes and colors as part of a 
program. Once defined, these shapes can be 
moved around on the screen very smoothly and 
quickly, using special features of the computer. 
Sprites are most often used for animation in 
games. 

Although to users sprites look like just an­
other image on the TV screen, they appear much 
differently to the computer. Computers display 
images on a TV screen by setting aside some mem­
ory which contains the information displayed on 
the screen. Everything seen on the screen is con­
tained in this screen memonJ - except sprites. The 
information which describes the shapes and colors 
of sprites is contained in another part of memory. 
In fact, it is even contained in a separate micro­
processor chip. 

When the sprite memory is overlaid upon 
the regular screen memory, we see the sprite on 
the TV screen. This system allows sprites to move 
independently from other screen objects. In fact, 
it's possible for a sprite to pass behind or in front 
of another screen object without disturbing it. 
Look closely at a game to see this feature used to 
advantage. 

Since the CLEAR key wipes out only the 
screen memory, the sprite is not erased. To get 
rid of the sprite without destroying the program, 
try pressing the SYSTEM RESET key on an Atari, 
or the RUN/STOP and RESTORE keys simultane­
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ously on a Commodore 64. 

Q: I'm shopping for a computer and comparing 
memory, among other features. Someone told me 
that a SK RAM Commodore VIC-20 really has 
only 3.SK, and a 16K RAM Atari 400 has only 
13K, and so on for other computers. I'm confused 
by these numbers. What do they mean? How can 
I tell how much memory a computer really has 
available? 

k First, a brief explanation of RAM . Computers 
have two general types of memories: RAM (Ran­
dom Access Memory) and ROM (Read Only Mem­
ory). ROM is permanent memory which cannot 
be altered by the user. ROM is used to store infor­
mation which the computer needs every time it is 
turned on, such as the character set (the characters 
the computer displays), the BASIC programming 
language, the operating system (which governs 
the computer's internal operations), and so forth . 
ROM retains this information even when the com­
puter is turned off. 

RAM, on the other hand, is memory available 
to users to temporarily store information and pro­
grams. Data stored in RAM can be changed or 
erased as often as you want. It erases itself when 
the power is turned off. Both RAM and ROM are 
measured in kilobytes. A byte stores one character. 
A kilobyte is 1,024 bytes, abbreviated "K." Thus, 
"16K RAM" means the computer has about 16,000 
characters of user-available memory. 

But how much of that is really available to 
you? To some degree, all computers commandeer 
some RAM when they are switched on. This is 
called overhead. That's why all computers have 
less free memory than advertised. This is not con­
sidered deceptive advertising; the total amount of 
RAM has become a standard for comparison pur­
poses, sort of like EPA gas mileage ratings for 
new cars. 

On some computers, you can determine the 
amount of free memory by typing PRINT FRE(O) 
and pressing RETURN or ENTER. An unexpanded 
(SK) VIC-20 has about 3SOO bytes; a 16K Atari 400, 
about 13,300; a Commodore 64, about 38,900; a 
48K Atari 800, about 36,000. On other computers, 
you may be able to discover the amount of free 
memory by checking the manual or asking a 
salesperson. © 
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Computers And Society �
David D Thornburg, Associate Editor 

Artificial Reality �
A few years ago I designed an environment called 
the Kaleidophonic Experience. This exhibit con­
sisted of an octagonal room about 20 to 30 feet 
across that was equipped with projection screens 
on each of the eight walls and loudspeaker col­
umns at each of the eight corners. Each projection 
screen was illuminated by a programmable light 
source containing 16 filter wheels. Each filter 
wheel could contain images, polarizers, colored 
gels, etc., and could be used in conjunction with 
other color wheels to selectively control the il­
lumination of each panel. 

The speaker columns and ligl!t projectors 
were controlled by eight Atari 800 computers run­
ning in parallel (one for each projector and speaker 
column). The input for this room came from an 
instrumented tile floor in which each title sent 
position information to each of the eight com­
puters. The software was designed to illuminate 
the room in a uniform glow if no one was 
present. 

If a participant entered the room, the colors 
and sounds in the vicinity of the person were to 
be influenced by that person's activity level. If the 
participant just stood quietly, the region sur­
rounding the person would fill with a warm 
orange light, and soft bubbling sounds would 
come from the speakers. If the user started to skip 
around the room, brighter lights would skip 
around as well. 

In other words, the environment would re­
spond differently to the user's various activities. 
If two people were in the room at the same time, 
they could send swirls of Light to each other by 
making motions in each other's direction. Unfor­
tunately, the Kaleidophonic Experience was never 
funded, so it was never built. 

I have always wondered how people would 
react to responsive environments, and whether 
these environments might be useful laboratories 
for examining ways that people can convey infor­
mation to computer systems. It was thus with 
great pleasure that I saw a copy of Artificial Reality 
by Myron Krueger. This book, recently published 
by Addison-Wesley, describes the results of 
Krueger's work over the past thirteen years, 
testing the idea that humans can interact positively 
with technology. 

If you think that interactions that take place 
in highly instrumented rooms are artificial, con­
sider that our present world has created an artifi­
cial reality for us that started with the industrial 
revolution. Most of our life is lived in a highly 
artificial environment. We transport ourselves 
with machines, we use machines to adjust our 
environment's temperature, we use machines to 
artificially enhance our communication - we seem 
to be totally captivated by an artificial reality. In 
fact, one has a hard time imagining our survival 
without the environmental modifications created 
by the industrial age. 

Just as the industrial revolution (starting with 
the steam engine, perhaps) completely changed 
our relationship with our planet, our workplace, 
our homes, and each other, we can expect no less 
change to come from the information revolution, 
or whatever we will end up calling the computer 
age. The popularity of video game arcades sho.ws 
one view of the electronic version of the artifidal 
realiry. Is a video game arcade anything more 
than an electronic version of a (principally 
mechanical) movie theater? Perhaps we should 
examine how people felt about the first commercial 
movie houses and compare that viewpoint with 
the concerns being expressed about the game 
arcades. Except for the change in the nature of 
the entertainment medium (both from the 
standpoint of technology and the level of user 
participation), I don't think there is much 
difference. 

Metaplay 
Krueger recognizes that our artificial reality is 
going to change and, for aesthetic reasons, he 
decided to build some environments that could 
be controlled by the user. These environments 
generally consisted of rooms equipped with dif­
ferent types of display technologies and sensor 
systems. One of Krueger's environments was 
called Metaplay and was constructed in 1970. The 
focus in this environment was on the participant's 
awareness of his or her interaction with the envi­
ronment itself. 

Metaplay was constructed in an empty, 
square dark room with one wall dominated by an 
8' x 10' projection screen. This translucent screen 
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UMI software...aworld ofchoices �
A World of Fun! They're hot! They're new! The settes or UMl's own durable cartridges, depending 
exceptional graphics and challenging play of UM l's on your selection . If you're looking for fun , or for 
games have made United Microware the leader in an easier way to manage your personal business, 
arcade-quality recreational software. look to UMI ... the leader you can trust. UMI 
A World of Help! UMI has created programs to products are available at your favorite computer 
help professionals and homeowners "take care of products store. 
business." UMI can make your life a little easier 

Dealer inquiries invited.
with word processing, information storage, finan­
cial management, hobbyist programs, utilit ies and 

United Microware Industries, Inc . communication programs - all with easy-to­ • 
3503-C Temple Avenueurn1understand instructions. Pomona, Californ ia 91 768 �

A World of Choices! All programs come on cas­ (714) 594-1351 
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WHEN WE ANNOUNCED 

THE COMMODORE 64 FOR $595, OUR COMPETITO 

SAID WE COULDN'T DO IT. 
THAT'S BECAUSE THEYCOULDN'T DO IT. 

The reason is that. unlike our competitors, 
we make our own IC chips. Plus all the parts of the 
computer they go into . 

So Commodore can get more advanced 

computers to market sooner than anybody else. 

And we can get them there for a lot less money. 


WHAT PRICE POWER? 
For your S595; the Commodore 64™ gives 

you a bu ilt-in user memory of 64K. This is hundreds 
of dollars less than computers of comparable power. 

Lest you think that the Commodore 64 ·is 
some stripped-down loss leader, a look at its 

. available peripherals and interfaces will quickly 
convince you otherwise . 

SOFTWARE THAT WORKS HARD. 
The .supply of software for the Commodore 

64 will be extensive. And with the optional plug-in 
Z80 microprocessor, the Commodore 64 can 
accommodate the enormous amount of software 
available in CP/M ® 

Add in the number of programs ava ilable in 
BASIC and you 'll f ind that there are virtually no 
applications, from word processing to spread ­
sheets, that the Commodore 64 can't handle with 
the greatest of ease. 

PERIPHERALS WITH VISION. 
The Commodore 64 interfaces with all the 

peripherals you could want for total personal 
computing : disk drives, printers and a telephone 
modem that's about S 100, including a free hour's 
access to some of the more popular computer 
information services. Including Commodore's own 
Information Network for users. 

RUN YOUR BUSINESS BY DAY. 

SAVE THE EARTH BY NIGHT. 


At the end of a business day, the 
Commodore 64 can go into your briefcase and ride 
home with you for an evening's fun and galT)es. 

Because of its superior video quality (320x200 
pixel resolution, 16 available colors and 30 Sprite 
graphics), the Commodore 64 surpasses the best of 
the video game machines on the market. Yet. 
because it's such a powerful computer. it al lows you 
to invent game programs that a game machine will 
never be able to play; as well as enjoy Commodore's 
own video game cartridges . 

ATTACK. DECAY. SUSTAIN, RELEASE . 
If you're a musicolog ist. you already know 

what an ADSR (attack. decay. sustain. release ) 
envelope is. If you 're not. you can learn this and 
much more about music with the Commodore 64's 
music synthesizing features . 

It's a full-scale composit iona l tool. Besides a 
programmable ADSR envelope generator. it has 3 
voices (each with a 9-octave range) and 4 wave­
forms for truly sophisticated com position and play­
back-through your home audio system, if you 

wish . It has sound quality you'll find only on 
separate. music-only synthesizers. And graphics 
and storage ability you won't fi nd on an y separate 
synthes izer. 

DON'T WAIT. 
The predictable effect of advanced techno l­

ogy is that it produces less expensive. more capable 
products the longer you wait . 

If you'v.e been waiting for th is to happen to 
personal computers. your wait is over. 

See the Commodore 64 soon at your loca l 
Commodore Computer dealer and compare it with 
the best the competition has to offer. 

You can bet that's what the competition will 
be doing. 
1------------------­1Commodore Business Machines 
1 Personal Systems Division 1I P.O. Box 500. Conshohocken. Pennsylvania 1942B 

I Please send me more information on the Commodore 64!M 

i Name Title______ 

I Company_____________ __ _ _ 

I Address________________ 

l City State _ ___ _ 

I Zip Phone________ 

i (::commodore
COMPUTER1L_________________~PT-~ 

•Manufacrurer's Suggested Retail Pnce · July I. 1982 D isk dnves and printers are nor included in pnces. The 64 's pflce may change without no tice. 
CP/ M ' 1s a reg istered trademark of Drgrtal Research . Inc. 
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