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• s 30 Times Faster & 
Less Disk Swapping 

171 YOUR CO PUTER! 
Power= Speed+ Convenience 
The only IIGS RAM card 
that gives you the power 
of a RAM disk ... 
automatically! 
FOR VALUE AND POWER YOU 
CAN'T BEAT THE Q·RAM G$2 
When we could no longer find reliable, affordable 
hard drives, we made our own-the 0 Drive. The Q 
Drive made Apples faster and easier to use. In fact, 
it was such a success that we had to wonder why 
we'd waited so long. Now we've done it again. 

The 0-RAM GS2 is an economical way to add 4 
MEG of memory to your Apple IIGS. It's fully com­
patible with all Apple IIGS hardware and software­
including the IIGS RAM Disk and DMA peripherals 
like the Apple II High Speed SCSI Card . 

The 4 MEG 0-RAM GS2 is not only affordable, but 
comes with Flash Boot free! Flash Boot lets you cre­
ate a super fast, super convenient RAM disk on 
your Apple IIGS. 

When you install the 0-RAM GS, life becomes just a 
lot easier. Programs load completely into memory 
at startup, eliminating disk swapping. Out-of-mem­
ory error messages disappear. You 'll have memory 
to spare-memory to load desk accessories, or to 
set up a convenient RAM disk. 

The 0-RAM GS2 installs easily, replacing your origi­
nal 1 MEG . Apple memory board, or any other 
underachieving memory card you may own. But 
don 't worry about getting stuck with a left over 

4 MEG Only 

board that you can 't use. Ask your sales rep about a 
RAM card trade-in. It is a terrific way to recycle 
your old card and save money at the same time! 

Of course, since you 're dealing with Quality Com­
puters, you get an unconditional 30-day money­
back guarantee and a five-year warranty. And the 
price is the best news of all-a 4 MEG 0-RAM GS2 
costs about the same or even less than other IIGS 
memory cards in a 1 MEG configuration! 

FLASHBOOT FREE WITH 
Q·RAMGS2 
As an added bonus, when you 
buy a 4 MEG 0-RAM GS2, you 
get FlashBoot free . FlashBoot 
lets you quickly save and load 
the contents of a RAM Disk. 
What is a RAM Disk? Every 
Apple IIGS has a built-in RAM 
Disk capability that le ts you 
reserve some of your comput­
er 's memory as a super-fast 
electronic disk drive. Set up your 
RAM Disk in the morning and you might not have to 
swap program disks all day! You can discover the 
speed and convenience of a RAM Disk with Flash­
Boot. FlashBoot offers several flexible options to 
boot the RAM Disk and the other drives attached to 
your computer, and makes loading your RAM disk 
easy. 

Beef up your Apple 
lie to 1 MEG for 
only S9995 and get 
more from 
AppleWorks, too! 
Snap the 0-RAM lie into your Apple lie, and you'll 
create a whole new computing experience. Pro­
grams load completely. A lot less disk swapping. A 
lot more productivity. All of AppleWorks, plus your 

TimeOut applications will completely load into RAM. 
That means you can concentrate on working-not 
waiting for disk drives. Plus with a huge 1 MEG 
treasure trove of RAM, you can create huge docu­
ments, and not run into a single "Out of Memory" 
message. 

Imagine students in your schoo l's lie lab doing 
more learning and less waiting. Imagine the joy of 
starting AppleWorks , completing a project, and 
never having to go back to the disk drive. It can 
happen with the 0-RAM lie. 

Now imagine all of this convenience and productivity 
at a price 1/2 of what other 1 MEG cards for the lie 
cost. It's true , the new 0-RAM lie costs only 
$99.95. At this price, the savings can really add up. 
You can upgrade your lie lab and save $100 per 
computer. Now you can afford more software. 

The 0-RAM lie replaces your lie's 80 Column Card 
or Extended 80 Column Card , and is 100% software 
compatible. The 0-RAM lie comes with diagnostic 
software that test the card for peace of mind, and 
expansion software to boost the performance of 
AppleWorks. 

The 0-RAM lie is 100% software compatible, and 
comes with a 5 year warranty. If you 're not com­
pletely satisfied, return it within 30 days for a full 
refund. 

Quality Computers "" 

1·800· 777 ·3642 
20 2 00 Nine Mile Rd . • St. Clair Shores, MI 48080 • 810-774-7200 • FAX 8 10-774- 26 98 
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File Recovery Utilities: Head to Head ........... .. ... .... ...... ..... 24 
BY PHIL ALBRO AND STEPHAN KIEFER Making backups is the best way to prevent data loss. 

But your latest backup may not have that fi le you worked on yesterday. File recovery utilities can 
help recover data from a corrupted hard drive. Here, Salvation-Deliverance, ProSel-1 6, and Uni­

verse Master are compared. 

Interview with Tom Weishaar .. ...... .......... ........ ... .. .. ..... ...... ... 28 
BY TARA DILLINGER Know to his readers as "Uncle Dos," Tom Weishaar has been an Apple II 

advocate since the early days of Beagle Bros. His company, Resource Central, has been responsi­
ble for many of the good things in the Apple II life. Find out what he's got in store for us. 

The Floppy Disk Grow Up: 
Floptical Drives and the Apple II ................. .. .. .. ....... ...... .... 3I 
BY DOUG CUFF 21 MB of data on one 3.5" disk? It's a reality with Floptical technology. Plus, these 

drives can read and write 1.44 MB ProDOS and Macintosh disks, and read both 720K and 1.44 MB 
MS-DOS disks. A perfect backup solution? 

Infected! A Guide to the Early Diagnosis and Cure of 
Apple II Viruses Part II: Detection & Treatment .... .. ..... 40 
BY DOUG CUFF In Part One of this series, you learned what viruses are and what kinds of viruses 
have been seen on the Apple II. In the second half, you'll learn how to prevent and deal with virus 
infections on your computer. 

ProDOS Building Blocks: Part One .... .. .......... .... ... .......... .. 45 
BY JERRY KINDALL The block in this basic unit of storage on ProDOS disks. Learn how to look at 
and modify blocks (using an exclusive II Alive type-in-and-run utility) in this first part of an extensive 

series on ProDOS disk structure. 
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Dear II Alive, 
I am the owner of 

two Apple lie comput­
ers and am also an 
avid Wizardry player. 
I leaped with glee 
when I recently found 
a copy of Wizardry V, 
The Heart of the Mael­
stron, recently. It was the 
culmination of my wildest adventure dreams. 
The game spans several disks and is a master­
ful piece of work. 

Naturally, though, my Disk F has a flaw 
which makes it unreadable. Sirtech, the compa­
ny that produced Wizardry V, is now out of 
business. If I can't find a copy of this disk, I'll 
have wasted my money, and, more importantly, 
will not have the ultimate satisfaction of solv­
ing the last and greatest of Sirtech's puzzles. 

Does anyone out there share my obsession? 
Please write; we can talk! 

Maryann S. Sharp 
500 Chautauqua Ave. #2 
Portsmouth, VA 23707 

Maryann: Let'sfind out!-Editor 

Dear II Alive, 
In the first installment of my article on 

viruses, I mentioned the Trojan Horse in a pro­
gram called GS.TONER. Since that time, Tony 
Morales has produced a "defanged" version of 
the program (releasing it under his Hexman 
nickname). This version is perfectly safe. The 
opening screen of the safe version is labeled 
"Version 2.0" and has the legend "Apple II 
Forever!" at the bottom of the screen instead of 
"List me and learn, but modify and get 
burned." 

Thanks to Marty Ritter of the Hartford User 
Group Exchange for supplying me with a copy 
of the harmful version for comparison purpos­
es and to Hexman for cleaning up the code. 

Doug: Thanks for the update! 

Doug Cuff 
London, Ontario 

Dear II Alive, 
Thanks for publishing the macro to change 

the way the cursor moves when the Enter key 
is pressed on the Ilos keypad (" Macro 
Exchange," March/April1994). May I suggest, 
though, that when you publish something that 
is going to make us read directions (I didn't 
have the keypad macros enabled), and is going 
to make us check the manuals (ba- does not 
define a macro; ba- - does) and is going to 
make us think (toggling the macro should not 
switch it between 0 and 255 and 999, especial­
ly when no function assigned to the 999 value), 
I suggest you put the answers on the last page 
of the magazine. 

On a more serious note--perhaps next time 
you can explain how one can look at the 
macros in Seg.AX if they don't have the origi­
nal Apple Works disks handy (with the Seg.AX 
source file). 

Raymond Schuerger, DVM 
Pittsburgh, P A 

Dr. Schuerger: Sorry to put you through all 
that. As you mention, all references to 999 in 
the macro should be 255 (or vice versa-the 
value doesn 't matter as long it's consistent). 
As for the disappearing hyphen in the ba- ref­
erence, I think that must have happened at 
typesetting-part of what we do when convert­
ing text for the press is to change double 
hyphens to nice-looking "em-dash" charac­
ters, like the one just before the word "part" in 
this sentence. 

If you don't have your original AppleWorks 
disk handy, the easiest way to look at the 
macros in Seg.AX is to go get your original 
Apple Works disk. As far as I know, the Ultra­
Macros macro de-compiler only works with 
the current set, not any other sets which may 
be floating around in memory. -Editor 

Dear II Alive, 
I enjoyed the editorial about the PowerPC, 

but was a little confused by part of it. You say 
that RISC philosophy means Reduced Instruc­
tion Set Computer, but then say a RISC chip 
might require three instructions to do what a 
traditional chip could do in one! Where is the 
reduction? 

Tom King 
San Jose, CA 

Tom: The term RISC means that there are 
fewer different kinds of instructions. In other 
words, the chip 's instruction set (the number of 
commands it knows how to execute) is smaller. 
Only the simplest instructions are available. 
The more complicated instructions of tradi­
tional microprocessors, while convenient for 
programmers, were redundant because they 
could be "built" from the simpler instructions. 
Naturally, this streamlines chip design and 
allows faster chips to be produced. But as the 
number of instructions available for building 
programs goes down, the total number of 
instructions needed to perform a particular 
task goes up. As a simplified example: com­
pare the instruction "add a and b" to "get a, 
get b, add the two numbers you have. " This 
isn't precisely the same thing as RISC, but it's 
the general idea. 

Dear II Alive, 
A while ago, you mentioned you were 

working on newsstand distribution. What hap­
pened to that? I still haven't seen II Alive on 
the stands here in San Francisco. I'm sure there 
are a lot of Apple II users who don't even 
know it's available! 

Donald Lee 
San Francisco, CA 

Donald: That was something we were once 
very interested in doing, but unfortunately we 
haven't been able to find any distributors will­
ing to carry such a small-volume periodical. 
And, unlike inCider/A+, we're not part of an 
international publishing conglomerate with the 
muscle to get us into such places. We 've basi­
cally given up on this idea. Word-of-mouth 
has, thus far, done a pretty good job of picking 
up those Apple II users who are adrift in the 
computer sea-thanks to everyone who has 
told a friend about II Alive! 

Send comments, questions, and other missives to: II 

Alive-Letters, P.O. Box 349, St. Clair Shores, MI 

48080. All letters become the property of II Alive and 

are subject to editing for publication. 
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II Alive Advertising Rates 
GENERAL ADVERTISING RATES 

With our recent takeover of the in Cider/A+ circulation, our rates are changing, 
but have not been determined. 

For details about our rates, contact Matt Spatafora at l-800-777-3642. 

MECHANICAL REQUIREMENTS 
Full Page ......................................................................................... 7'/s" x 10'/s" 
112 Page Horizontal ............................................................................. 7'/s" x 5" 
1/6 Page .................................................................................. ............. 2'/•" x 5" 
1/3 Page Vertical ............................................................................ 2'/•" x 10'/s" 

Keep all live matter 318"from final trim, and allow 1/4"for bleeds. 

CLASSIFIED ADVERTISING RATES 
ONLY $1 PER WORD. Submissions must come type written with payment. 

TERMS 
Net 30 days. Amount may be paid via check, money order or credit card. 

CIRCULATION & FREQUENCY 

II Alive is published six times a year and is mailed to at least 40,000 each issue. 
Contact Tammy Lynn or Matthew Spatafora at 1-800-777-3642 for more information. 

APPLEWORKS +--+ IBM 
CROSS-WORKS 2.0 can exchange AppleWorks data files with the most popular MS-DOS programs: 

AppleWorks ~ Microsoft Works 
AppleWorks Word Proc. ~ WordPerfect 
AppleWorks Spreadsheet ~ Lotus 1·2·3 
AppleWorks Data Base~ dBase Ill, IV, etc. 

In seconds, CROSS-WORKS copies files either way 
between your Apple II and IBM PC and translates the file 
formats. Word Processor files maintain underlining, 
margins, centering, etc. Spreadsheets transfer data and 
formulas! Transfers ASCII text files, too. Includes uni­
versal 19,200 baud cable to connect lie (with Super 
Serial Card), lie, lie Plus, & IIGS to PC, XT, AT, PS/2 & 
compatibles. Also supports modem transfers. Both 
5.25" and 3.5" disks included. 

" ... Look no further. SoftSpoken's CROSS-WORKS carries the biggest stick in the 
file translation/ transportation business ... Rating**** " -inCider July 1989 

CROSS• WORKS™ $99.95 +Shipping & Handling 

30-day money back guarantee! School P.O.'s welcome. 

1r (919) 870·5694 for free information. 
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a real person into the computer learning environment 

Developers working with proven educational concepts have · 

recorded actual human voice "a:? electronica)fy digitized the 

sound into the computer program. The result is perfect 

human s~ech-not a synthesized computer voice that only 

L uers. numbers. words. concepts. and even dinosaurs 

come alive in thousands of colors with super high resolution 

graphics. These programs let the GS computer perform at 

its maximum level. 

0 Talking Ftr& Reader 

0 Talking rll'St Words 

0 Talking First Writer 

0 T aJking First Dinosaur Reader 

0 Talking Readipg Railroad 

0 Talking Speller 

0 Talking Speller II 

0 Talking Addition "&? Subtraction 

0 Talking Multiplication "&? Division 

0 Talking Numbers 

0 Talking Money 

The Talking Schoolhouse 
Series from Orange Cheny Software. All 
programs are available on 3.5" disks for the 
Apple IIGS. To order. or for more information 
contact Quality Computers at 1-800-777-3642. 

·•RANGE CHERRY ----
Call l-800 .. 777-3642 to place your order! 



-George R. james 

92 TrueType Fonts 
PLUS Pointless for one low price 

On ly Quality Computers gives you 
Enhance-our free publication designed 
to give computer-using teachers the 
kind of information they need to make 
an impact in their classrooms. Four 
times a year, Enhance gives you 
information about Funding Technol­

ogy, Multimedia, Technical Tips, Product 
Reviews, New Product Announcements, and more. 

You also get our complete catalog covering hundreds of products 
for Macintosh and IBM. Enhance is free when you order from Quality Comput­
ers, or just clip this order form and mail it today. 

"Thank you tor providing the opportunity tor schools like ours to have a 
chance at getting some of the technology that can bring our computer pro­
gram into the 90's" 

Sandy Kowalczuk 
Key School, Annapolis, MD 

Get ENHANCE free! 
Join the hundreds of thousands who have enjoyed Enhance for over 6 years. 

Get your free subscription today! 

Name ____________________________________ __ 

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

City----------------- State ___ Zip ___ __ 

Phone ( _ _ _ 

Clip and mail to: Quality Computers, P.O. Box 349, St. Clair Shores, Ml 48080 
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HARD DRIVES 
QUAUTY COMPUTERS 
Q Drive 40 .............. ....... 179.95 
Q Drive 60 ..................... 199.95 
Q Drive 170 .................. 349.95 
RamFast SCSI ............... 129.95 
Apple SCSI Card ............ 109.95 

MEMORY 
QUAUTY COMPUTERS 
Q-RAM GS2 4 MB ......... 199.95 
Q-RAM lie 1 MB .............. 99.95 
RAM CHIPS 
256K (set of 8) ................ 24.95 
1 MB (set of 8) ................ 59.95 

MODEMS 
QUAUTY COMPUTERS 
Q-Modem 2400 ............... 74.95 
Q-Modem 2400 

with ProTERM ......... 139.95 
Q-Modem 

v.32 bis 9600 baud ... 249.95 

MODEM UTILITIES 
INTREC 
ProTERM ......................... 79.95 

PARKHURST MICRO 
ANSITerm IIGS.. .. ..... 79.95 

DISK DRIVES 
APPLE 
3.5' FDHD Drive ........... 349.95 
3.5' FDHD Controller ..... 149.95 

MISCEUANEOUS 
3.5' Drive ...................... 229.95 
5.25' Drive ......... .... ...... 149.95 

PRINTERS 
APPLE 
lmageWriter 11 .............. .429.95 
PANASONIC 
Panasonic 2180 ............ 229.95 
Panasonic 2123 ............ 299.95 

PRINTER DEVICES 
APR/CORN 
Apricord 8 ....................... 39.95 

ORANGE MICRO 
Grappler+ ....................... 89.95 
PACE MARK 
lleasy Print Plus 

51 2K ......................... 229.95 
1 MB ......................... 249.95 

Serial Printer Card .......... .49.95 
Super Serial Card ............ 69.95 
QUALITY COMPUTERS 
32K lmageWriter Buffer .. 29.95 
XETEC 
Superwriter 924 .............. 49.95 

INPUT DEVICES 
APPLE 3P~CIAL l 
ADB Desktop Mouse ...... .49.95 
ADB Keyboard ............... 129.95 
ADB Ext. Keyboard ........ 199.95 
DIGITAL VISION 

.... 99.95 

Oua/ity Computers rM 

ComputerEyes GS ......... 199.95 

GRAVIS 
Gravis Joystick ................ 39.95 
INTEWTOOLS 
lntelliKeys ..................... 359.95 

KENSINGTON $PEI;!AL f 
TurboMouse 3 ........ .49.95 
VITESSE 
Quickie Scanner ..... 149.95 
Quickie/InWards .......... 199.95 

ACCESSORIES 
& SUPPLIES 
APPLE 
lie Enhancement Kit ....... 59.95 
EMCO 
lie Cooling Fan ... ............ 19.95 

FLOPPY DISKS 
5.25' 10-Pack ................... 5.95 
3.5' 10-Pack ...................... 7.95 

KENSINGTON 
System Saver GS ............ 29.95 
Anti-Glare Filter GS ........... 9.95 

M/SCEUANEOUS 
Power Supply lle ............. 79.95 
Power Supply IIGS .......... 89.95 
lmageWriter Dust Cover .... 9.95 
Surge Suppressor ............. 9.95 
Cables.. .. ..... from 14.95 
Mouse Pad ...... ....... .4.95 
Locking Disk Holder ....... 11.95 
Keyboard Skins .............. 12.95 
Head Cleaning Kit.. ............ 6.95 

NITEOWL 
IIGS Battery Kit .............. 14.95 
QUALITY COMPUTERS 
Extended 80 Col. Card ..... 19.95 

10 or more ............ 17.95 ea. 
SMT 
No Slot Clock ............ .. .... 39.95 
ZIP TECHNOLOGY 
Zip GSX Accelerator ...... 199.95 

MONITORS 
GOLOSTAR 
12' Composite Monitor .129.95 

SOUND DEVICES 
STREET ELECTRONICS 
Echo 11. ........ .... ................ 99.95 

APPLEWORKS 
& ADD·ONS 
BEAGLE BROS 
TimeOut ReportWriter .... 48.95 
TimeOut Graph ................ 52.95 
TimeOut SuperFonts ...... .42.95 
TimeOut SuperForms ...... 42.95 
TimeOut SideSpread ....... 32.95 
TimeOut SpreadTools ...... 40.95 
TimeOut UltraMacros ..... 39.95 
TimeOut Macro Ease ....... 25.95 
TimeOut FileMaster ........ 32.95 
TimeOut DeskTools ......... 32.95 
TimeOut DeskTools II ..... 32.95 
TimeOut DeskTools IV ..... 29.95 ., 

SALES & SERVICE 

TimeOut PowerPack ........ 32.95 
TimeOut Grammar .......... 49.95 
Outliner .............. ............ 42.95 
TimeOut TextTools .......... 32.95 
TimeOut QuickSpell ........ 40.95 
TimeOut Thesaurus ......... 32.95 

Buy any 3 TimeOut 
Programs for $79.95 or 

any 4 for $99.95! 

QUALITY COMPUTERS 
AppleWorks 4.0 Upgrades 

From v.3 .................... .79.95 
Competitive Upgrade .. 99.95 
1 0-Pack ................... .499.95 
50+ Site License ........ CALL 

AppleWorks 4.0 New Installs 
Consumer ................. 169.95 
1 0-Pack .................... 949.95 
50+ Site License ..... 39/CPU 

AppleWorks GS ............ 199.95 
Upgrade. .. ....... 99.95 
1 0-Pack ................. 1139.95 

WORD PROCESSORS 
BEAGLE BROS 
BeagleWrite ............... .... 48.95 
BeagleWrite DA's ........... 14.95 
BeagleWrite Pic Mgr. ...... 14.95 
BeagleWrite Font Pak 1 ... 14.95 
Beag leW rite Font Pak 2 ... 14.95 
Beagle Write GS ........ ....... 59.95 

CREATIVITY 
ABRACAOATA 
Design Your Own Home 

Architecture ... ........... 32.95 
Architecture Pro ........ 32.95 
Interiors .................... 32.95 
Landscape ................. 32.95. 

Oesign Your Own Home GS 
Architecture .. .............. 39.95 
Interiors... . .......... 39.95 
Landscape ....... ......... 39.95 

BAUD VILLE 
Award Maker Plus ... .. .. ... 36.95 

Sports Graphics ........ 19.95 
Education Graphics .... 19.95 
Cartoon Sports ........ ... 19.95 

BEAGLE BROS 
Clip Art ... .. .. ..... 32.95 
Platinum Paint.. ..... 59.95 
BeagleDraw .................... 64.95 
BROOERBUNO 
The New Print Shop SV .. 42.95 

Classroom Pack ....... 129.95 
The Print Shop IIGS SV .. .49.95 

The Print Shop 
Companion IIGS SV .... 44.95 
Classroom Pack ......... 99.95 

VCR Companion SV ....... .42.95 
QUALITY COMPUTERS 
ClipArt GS 

Holidays ................. ... 19.95 
Bus. & Education ....... 19.95 
Sports ....................... 19.95 

200 PS Graphics ............. 19.95 

1-800-777-3642 
Technical S!.i!ppori 810·7'74·7740 

M·F 9am-8pm Sat 1 Oam-4pm 

24-hour Fax 810·1'74·2693 24-Hour BBS 310·7'74·2652 

20200 Nline Jilll i~e Fl:d:" • PoO. Box 349 • St . Cla ir· Shores, Ml 48030 
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The finest 
in Apple II 

word 
processing 

Elttllt~ltt\ftlrittt ••••••••••••••••••••••• •~ll95 

Elttlltlltt\ftlrittt GS ••••••••••••••••• •5995 

Signature/Six Pack Combo 

S~tvtt•19 

Ultimate 
Apple IIGS 

Utilities 

Signature •29• • Six Pack •a-

Pl~ttinum P~tint $ 95 
Elttat~lttDraw Combo............ 79 

Platinum Paint •sg• • BeagleDraw *64• 

a d 

Coloring Disk for 
Platinum Paint... ......... 19.95 

Platinum Paint 
Activity Guide ............. 32.95 

90 IIGS Fonts .................. 47.95 
ROllER WABIIER 
HyperStudlo .................. 1 09.95 
TIMEWORK$ S!ltl:IAL, 
Publish It! 4 .................... 29.95 

UTILITIES 
BEABUBRDS 
Program Writer ............... 32.95 
GS Desk Accessories ...... 34.95 

BYTEWORKS 
Toolbox Pascal. ............... 74.95 
Toolbox C ................•....... 74.95 
Orca/M 2.0 ...................... 69.95 
Orca/C ............................. 79.95 
Orca/C Bundle ............... 119.95 
Orca/Pascal ................•.... 79.95 
Orca/Pascal Bundle .•..... 119.95 
QUAUTY 
COMPUTERS 
System 6.0.1 
Upgrade , / 

ac System 6.0.1 ·-------··· 
Upgrade ...................... 29.95 
Original Bonus Pack ... 59.95 
New Bonus Pack ........ 39.95 
Six Pack •..•.••..••.•..•..•.. 29.95 

Signature .............•........... 29.95 
RepalrWorks ................... 34.95 
SuperPatch ..................... 34.95 
EasyDrive ........................ 39.95 

SDFTSI'DKEII 
Cross-Works ..........•.......• 69.95 

VITESSE 
Harmonie ........................ 39.95 
HP Driver Set ..•..•...•..•..•.• 24.95 
Perlectlmage ................... 19.95 
Salvation Supreme .......... 89.95 
Bakkup 2.0 ..................... .44.95 

EARLY LEARNING 
BRODERBUIID 
The Playroom SV ..•...•..... 39.95 
The Treehouse SV ........... 39.95 

OAVIDSOII 
Math and Me SV .............. 32.95 
Math and Me GS SV ........ 39.95 
Reading and Me sv ......... 34.95 
Reading and Me GS SV ... 39.95 
iAWREIICE I'RODUCTIDIIS 
The Lost Tribe ................. 29.95 
Katie's Farm GS ............... 29.95 
McGee GS ...•................... 29.95 
McGee at the Fun Fair ...... 29.95 
MECC 
Arithmetic Critters ........... 39.95 
Counting Critters ............. 39.95 
First-Letter Fun ................ 39.95 
Fun From A to Z .............. 39.95 

oua/ity Computers rrM 

Paint with Words ............. 39.95 
ORAIIBE CHERRY 
Talking Alpha Chimp GS .. 39.95 
Talking Animals GS .•..•..•. 39.95 
Talking ABC's GS ............ 39.95 
Talking Dinosaurs GS ...... 39.95 
Talking First Words GS ... 39.95 
Talking School Bus GS .... 39.95 

STICKYBEAR 
ABC ....•............................ 24.95 
Numbers ......................... 24.95 
Opposites ........................ 24.95 
Shapes GS ...•.......•..•....... 29.95 
Opposites GS .................. 29.95 
Shapes ............................ 24.95 
Alphabet GS .•..•..........•..•. 29.95 

SOCIAL STUDIES 
BRODERBUIID 
Carmen USA SV .....•........ 29.95 
Carmen World SV ........... 29.95 
Carmen World GS SV ...... 29.95 
Carmen Time SV ............. 34.95 
Carmen America's Past SV .. .34.95 
MECC 
Oregon Trail ........•.•......•.. 24.95 

I'UBUSH /T/4 

LANGUAGE ARTS 
DAVIDSOII 
Read 'n Roil SV .............. .42.95 
Word Attack Plus SV ....... 41.95 
Grammar Gremlins SV .... 39.95 
UARII/118 COMI'AIIY 
Reader Rabbit 1 ............. .44.95 
Reader Rabbit GS ............ 54.95 
Magic Speils ................... .42.95 
Children's Writing & 

Publishing Center SV .. 64.95 
MECC 
Word Munchers .............. 24.95 
Spellevator ...................... 39.95 
ORAIIBE CHERRY 
Talking First Reader GS ... 39.95 
Talking Reading RR GS ... 39.95 
Talking Speller 1 GS ........ 39.95 
Talking Speller 2 GS ........ 39.95 
STICKYBEAR 
Reading ........................... 24.95 

Reading Comp ................ 29.95 
Reading Tutor ................. 29.95 
Spellgrabber .................... 29.95 

MATH 
DAVIDSOII 
Algeblaster Plus .............. 39.95 
Math Blaster Plus .....•...... 39.95 
Math Blaster Mystery ...... 39.95 
UARIIIIIB CDMI'AIIY 
Math Rabbit ..••.....•.......... 24.95 
MECC 
Number Munchers .......... 24.95 
Fraction Munchers .......... 39.95 

ORA/IGE CHERRY 
Talking Addition 

& Subtraction GS ....... 39.95 
Talking Money GS ........... 39.95 
Talking Clock GS ............. 39.95 
STICKYBEAR 
Math ................................ 24.95 
Math 2 ............................. 24.95 
Math Tutor ......••.............. 29.95 
Word Problems ............... 29.95 

BOOKS & VIDEOS 
Apple II Guide ...........•....... 6.00 
Print Shop Handbook ...... 19.95 
System 6 Book ......•......... 12.95 
Programmer's Reference 

to System 6 ................ 44.95 
Q Drive VIdeo .••.....•......•.. 19.95 
System 6 VIdeo ............... 19.95 

GAMES 
FOR TilE I/8S 
Transylvania 111. ............... 14.95 

GAME SPEClllS 
FOR TilE AI'I'U II 
BUY AllY TIIREE FOR $19.95 
PacMan ............................. 9.95 
Ms. PacMan ...................... 9.95 
Centipede ....•..................... 9.95 
Defender ........................... 9.95 
Donkey Kong ..................... 9.95 
Robotron ........................... 9.95 
StarGate ............................ 9.95 
Jungle Hunt... .................... 9.95 
Moon Patrol ...................... 9.95 
Galaxian ............................ 9.95 
Battlezone ........•...............• 9.95 
Gremlins ........................... 9.95 
Track & Field ..................... 9.95 
Dig Dug ............................. 9.95 
Joust ................................. 9.95 
Tsushima .......................... 9.95 
Scimmars .......................... 9.95 
Planet Miners .................... 9.95 
Mines of Titan ................... 9.95 
Body Transparent .............. 9.95 
Remember .•.•..••................ 9.95 
Silent Service .................... 9.95 
Comics .............................. 9.95 
Guderian ........................... 9.95 
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pleWorks® 4.0 
More power, more speed, easier to use! 

If you haven't upgraded to Apple Works 4.0 it's not too late! Upgrade to 
AppleWor 4.0 from any Word Processing program for only $9995! 

30DAY 
FREE 

TRIAL 

In 1988, AppleWorks seemed to have 
reached its pinnacle with the release of 
version 3.0. But you weren't satisfied and 
either were we. That's why Quality Com­
puters, and AppleWorks veterans Randy 

Brandt and Dan Verkade have developed AppleWorks 4.0--the 
most extensive upgrade in AppleWorks history. 

ONE TOUCH COMMING 
How would you like to automate AppleWorks? You can with 

AppleWorks 4.0. That's because AppleWorks 4.0 features dozens 
of built-in automatic functions that you can do with just a key­
press. lmagine being able to set up and print an envelope auiD­
matically, or open a new data base with pre-formatted fields by 
pressing a key or two. There's lots of others just like it, and 
they're easy with AppleWorks 4.0! 

TRUE INIEGUTION 
Integration, always AppleWorks' strong suit, will become 

tighter than ever with new features to allow the Word Processor 
to access data base tiles, the Spreadsheet to access other spread­
sheet tiles, and the Data Base to access word processor, data base, 
and spreadsheet files. For example, AppleWorks 4.0 will allow 
users to create a data base of names and addresses, then "link" 
the Data Base with a word processor tile. Using the glossary func­
tion, AppleWorks 4.0 can look up and import an address directly 
into the current word processing document-without switching 
modules, oopying, or manually formatting. You can also import 
categories from other data bases (and cells from spreadsheets) 
and to export information to other data bases, providing the 
Data Base module with relational capabilities. 

MN WIER TO USE 
Making AppleWorks, an already friendly program, even 

friendlier, was something we thought about carefully. We had to 
be careful that what we were doing was REAllY making Apple­
Works easier. We think we suooeeded. For example, AppleWorks 
4.0 can remember what order you used for each of your reports 
and will automatically sort the data base for you. The Spread­
sheet now features a pop-up list of functions so users don't have 
to remember codes when entering formulas. The Word Processor 
uses distinctive symbols for formatting codes (instead of just 
carets) so boldface and underline can be reoognized at a glance, 
instead of requiring the cursor to be on the formatting oode to 
read it. The "Change Disk" menu allows users to display disk 
names by pressing OA-? instead of requiring them to know what 
slot and drive their data disk is in. "Add Files" displays text tiles 
and automatically loads them as word processor tiles instead of 
requiring users to go to a separate "New File" menu. The Word 

Processor lets you see and edit tab rulers right in the document 
AppleWorks 4.0 even takes away the worry of saving your files 
with its AuiD-Save function. 

MORE COOL stUFF 
Other major features include built-in support for HP's pop­

ular Deskjet printers, faster display and finds in the Data Base, 
split screen capability in the Word Processor, and data math 
functions in the Spreadsheet. The Data Base will have improved 
import and export facilities for exchanging data with other oom­
puters, and will feature spreadsheet-style formulas in calculated 
fields. A global auto-save feature, available in all AppleWorks 
modules, will protect users' work from power failures; and a 
QuickPath menu will let users set up a menu of their most fre­
quently-used directories. 

Because AppleWorks 4.0 includes TimeOut, adding useful 
enhancements is easier than ever. In fact, you can even install 
most enhancements without leaving AppleWorks. 

TRUE TO rrs HERITAGE 
AppleWorks 4.0 will remain true to the AppleWorks spirit. 

Menus will remain easy to navigate; oommands will oontinue to 
be simple-ID-remember Apple-key oombinations; help will still 
be available with a single keypress; all previous functions will 
remain the same. 

APPLEWORKS 4.0 

==~::n53 5.25" ......... $7995 
from version 3 3.5'' .................................. 79.95 

Competitive Upgrade 5.25" ..................... 99.95 

Competitive Upgrade 3.5'' ....................... 99.95 

10-Pack .................................................. 499.95 

50 User Site License ....................... .19.00/CPU 

NEW INSTALLS 
Consumer .............................................. 169.95 

10-Pack .................................................. 949.95 

3.0 Network version ............................ 1,089.95 

50 User Site License ........................ 39.00/CPU 

Call for Site Li=es over 50 Users 

Get more from Apple\lbrks 4.0 
wi1h 1h~ enbancemen1s-and SAVE 

32K IMAGEWRITER BUFFER 
This internal 32K buffer for older model 
lmageWriter ll's can store a 10-page text 
document inside the printer. No more 
waiting for the printer to finish. $24.95 

when you order it with Apple Works 4. 0 

Q·RAM lie 
Fnd cmk ~ing. Get more <kre Load AlL ci. 
ftwleWorlls 4.0 into memoty with this 1 MEG 

..-..11 nxmoty board at a fanlallic prire ... $89.95 
when you order it with AppleWorks 4. 0 

IIGS 
4 MEG RAM powerhouse for your Apple 

that lets you load All of AppleWorks 
;I/IM4.0 into memory, or set up a convenient 
~RAM disk. ................................ $1 79.95 

•·•· when you order it with AppleWorks 4. 0 

ONE·TOUCH COMMANDS DISK 
AppleWorks 4.0 comes with dozens of one­
touch functions. This disk is packed with 
even more . ................. ............ $I 4.95 

CHECKWORKS 
Balanre your checkbook, write checks, and 
do what other good checkbook programs 
do-all inside of Apple Works ...... $29.95 

AppleWorks 4.0 
TUTORIAL VIDEO 
Learn the ins and outs of AppleWorks 4.0 
from thepeq>lewhodeveloped it.$19.95 

AmRWORK 
AfterWork runs inside AppleWorks to give 
you a variety of attractive and fun screen 
savers that look great while preventing 
screen damage ................. .......... $24.95 
1bdanilu>imlaJ•omJxJt:rfdJe rffeasdx#treawidJ/e 

1·800-777-3642 
Ouatity Computers TM ~ SchooiP.O.'s by 

~ phone, fax or mail 



Wraith, Treasures for Sale, 
Dog Sled Ambassador & 
Fami1y Roots 
II ALIVE RATINGS 

**** 
*** 
** 
* * 

Excellent 
Very Good 
Good 
Fair 
Poor 

WRAITH 
** 

Nite Owl Productions 

$9.95 

Requires Apple lie, lie, Ilos with 3.5" drive 

Reviewed by Bill Bert 

C orruption is running rampant throughout 
the island of Araithia, and dread monsters 
roam the land. Since the Wraith, an 
undead being of great might, began grant­

ing power to all who would serve it, castles and 
towns alike have become infested with these 
unnatural pests. Even the Temple of Good in 
Tarot is threatened. Then one night the goddess 
Metiria appears to you in a dream. Naturally, 
when she asks that you undertake the quest to 
free Araithia, there can be but one answer! 

You start your 
journey through this 
single-character Ulti­
ma-style adventure 
with a dagger, leather 
armor, and a sling. 
You have only a 
handful of healing 
potions, a few pieces 
of gold, and a smat­
tering of scrolls for 
casting spells like 
Lightning, Magic Missile, and Fireball. All in 
all, you're a good match for orcs, brigands, and 
bad dogs. You are certainly a long way from 
being ready to take on demons, elementals, 
and dark mages, let alone the Wraith himself. 

To build your powers, you must explore the 
labyrinthine cities, castles, and mines which 
dot Araithia and a smaller nearby island. Gold 
you swipe from monsters and treasure chests 

allows you to buy better weapons and armor­
and more healing potions and spell scrolls. 
You'll also discover many special items, a few 
of which (such as keys) are actually needed to 
reach the Wraith. Most, such as protective 
rings and a Secret Door Detector amulet, are 
merely very nice to have. 

Killing monsters boosts your Experience 
which leads to Level advances. Higher Level 
characters are more effective in combat and 
have more Hit Points- meaning you do more 
damage each time you land a blow and can 
take more hits from monsters before you need 
to break out a healing potion. Should your Hit 
Points ever fall to zero, you're dead and are 
whisked back to the Temple. Happily, Metiria 
restores your body complete with Experience, 
weapons, armor, etc. The only catch is that you · 
lose all the gold you were carrying! 

You navigate entirely by simple-to-learn 
keyboard commands. The on-disk documenta­
tion explains how to maneuver and provides 
basic background information on towns, mon­
sters, and spells. But mainly, you're on your 
own. Merchants in taverns may offer hints for 
the cost of a beer, but most of what you need to 
know is learned by exploring. With no in-pro­

making any progress. 

gram mapping, it' s a 
very good idea to 
maintain notes and 
rough maze sketches 
right from the start. 
Fortunately, there are 
plenty of landmarks. I 
found some passages 
and required artifacts 
rather easily but 
searched other areas 
many times before 

Technologically, Wraith is only adequate. It 
features old-Apple sound effects and hi-res 
map graphics with animated figures, walls, 
counters, thrones, and so forth. You can't run 
the game from a hard drive, but Wraith boots 
quickly enough, and playing from floppy is 
probably preferable. There's just one Save 
position per character, and a Save is automatic 

whenever you're killed. With floppies it's easy 
to alternate saves on a pair of game copies. A 
fatal blunder can be corrected just by booting 
the other disk. 

Gameplay highlights include good 
weapon/spell effects during combats and a 
smooth-scrolling display. Movement is not in 
real time, which is fine by me. Exploration and 
combat are too much fun to rush. I'd much 
rather my success be determined by how well 
I've developed and equipped my character 
than by how swiftly I can twiddle keys or wig­
gle a joystick. 

Despite unglamorous graphics and sound, 
Wraith sparkles from a creative standpoint. 
There are all kinds of unexpected twists and 
turns-and heavy doses of wit and humor. The 
suspense can get pretty thick, too, especially 
after entering the undead lord's castle. You 
expect to find the Wraith around every corner! 
Yet, from that point, it took me another 20 
hours-and several trips back to the Temple for 
more healing potions-before I finally had him. 

Wraith was my first true adventure, and it is 
easily the most addictive game I have ever 
played. I quickly became so obsessed with 
finding the evil Wraith that I spent almost all 
of my computer time playing the game, includ­
ing eight hours in one sitting and then six 
hours the very next day. The result was that 
most of my computer work didn't get done, 
but I certainly had a good time-and the price 
certainly can't be beat. 

TRfASURfS fOR SAl[ 
**** 
MECC 

$59.00 

Requires Apple Ile, lie, or Ilos; 
color monitor and printer recommended 

Reviewed by Dorothy J. Cordes 

P Ianning a Garage Sale? Treasures for 
Sale could be a big help in preparing 
copy for the advertisements. Would 
bandwagon, testimonials, repetition, or 
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just-plain-folks types of advertising attract the 
most potential customers? Who in your neigh­
borhood might be interested? Answering these 
questions-and more-is what the new MECC 
product is all about. 

Designed for third- to sixth-graders, Trea­
sures For Sale shows students how important 
advertising is in our everyday lives. As chil­
dren search for items to sell, interview pro­
spective customers, and create ads, both lan­
guage and marketing skills are developed. 
They also learn to become wise consumers of 
goods and services. 

Treasures For Sale features crisp, colorful 
hi-res displays and Print Shop-style menus 
with illustrations to lead each student through 
the steps of preparing a garage sale advertise­
ment. First, you search various rooms of a 
house to find articles that might be "treasures" 
for sale to others. After items are selected, you 
decide upon value and customer appeal. Final­
ly, you create the ad. 

For realism, Treasures For Sale supplies fif­
teen simulated children to be potential cus­
tomers. Interview questions let the user identi­
fy customer interests, available shopping time, 
and the amount of money each customer has. 
Though the children are not individually 
named (which detracts a bit from the pro­
gram's otherwise excellent realism), this mar­
ket research is a valuable tool for selecting spe­
cific items to advertise. 

The program introduces eight types of 
advertising strategies which students learn to 
use in order to influence potential customers. 
Starting with pictures of the items to be sold 
and some ad copy, the seller can add descrip­
tive words and even print out the advertise­
ment. On a color printer, the results are espe­
cially attractive. 

Treasures for Sale is geared to language arts 
classrooms, but the program is also suited for 
use in the home for planning real garage sales, 
and can get your own kids involved in helping 
to plan the sale. Supplied on 5.25" and 3.5" 
media, it comes with an excellent loose-leaf 
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manual packed with copiable worksheets for 
recording and sorting "treasures," survey 
forms, and ad examples. User-friendly and 
entertaining, this is a worthwhile investment. 
MECC's garage sale package is quite a treasure! 

DOG SlfD AMBASSADORS 
*** MECC 

$59.00 

Requires 128K Apple lie, lie, or liGs; 
color monitor and printer recommended 

Reviewed by Margie Steams 

N ot many of us get the opportunity to 
visit and explore Alaska. If your fifth- to 
eighth-grade students have ever won­
dered what it would be like to take a trip 

by dog sled, MECC invites them to participate 
in a problem-solving adventure in learning. 
(Okay, you can come along, too!) 

Since this is your first trip, we'd better select 
"Information" from the handy hi-res menu. As 
volunteer ambassadors, our mission is to visit 
several villages along the Bering Sea and col­
lect artifacts for the Park Exhibit. There won't 
be many stores to buy more supplies, and we'll 
need plenty of food for our five dogs and our­
selves. We're limited to the weight the dog 
team can pull, so we have to make some deci­
sions before starting our trip. 

We will choose our own dog team, guide, 
and the artifacts we'd like to collect. How? 
Well, don't pick a dog just because he's cute! 
There's enough in-program information to 
guide us to the best selections. (We can even 
get a printout describing dogs, guides, and so 

forth.) Park HQ has arranged for an ample bud­
get for our supplies. 

Mush! Finally, we're on our way. Just look 
at the trail! We can stop at any time to check 
conditions, rest, eat-the choices are ours. We 
should "expect the unexpected" along the way. 
When we arrive at each village, we'll rest, feed 
our dogs, and visit the village elder. He or she 
will tell us about local culture and, with luck, 
will give us a nice artifact to include in the 
Park Exhibit. 

Each of the many expeditions poses a num­
ber of challenges and takes about an hour to 
complete. While Dog Sled Ambassador's 
major objective is to teach kids to make deci­
sions which solve problems, the adventures 
also teach about native Alaskan cultures. 

Besides, playing is fun! Once difficulty level 
(easy, medium, or hard) is set, one student 
actually runs the program. However, others 
can join in, offering suggestions and encour­
agement. Group play is also a good way to 
include children too young to operate the soft­
ware alone. 

Dog Sled Ambassador features standard hi­
res displays and keyboard input, so hardware 
demands are minimal. A color monitor isn't 
required but really adds to the enjoyment. A 
printer is highly recommended because a child 
who completes an expedition successfully 
receives a nifty printed certificate with his...or 
her name on it. Students can also print refer­
ence material while on an expedition. Unfortu­
nately, map printouts don't look too good­
trail lines blend over the symbols for villages, 
towns, and cabins, making the maps too hard 
to read. Plan to get a detailed map of Alaska to 
get the most out of this program. 

Shipped with both 5.25" and 3.5" diskettes, 
Dog Sled Ambassador includes a fine loose­
leaf manual crammed with worksheets and 
other materials you can copy and distribute to 
a class. I highly recommend the package for 
home use, too. This is entertaining education! 
Children can look forward to a unique blend­
ing of history, science, geography and math 
when they become Dog Sled Ambassadors. 

fAMilY ROOTS 
*** Quinsept 

$59.00 

Requires 64K Apple lie, lie, or JIGs 

Reviewed by Susan B. Bruton 

P icture yourself poring over a stack of old 
photos, documents, and piles of note 
papers filled with scribbled notes gleaned 
from the memories of your forefathers. 

So much stuffi You've decided to chart your 
family tree, but how are you ever going to get 
started? Just sit down and begin filling note­
books? I think not! Instead, you purchased 
Family Roots from Quinsept. With your trusty 
Apple, you're ready to produce a family tree 
chart the way the pros do it. 

Featuring responsive text mode displays, 
Family Roots lets you fly through data entry, 
aided by explicit menus and in-depth prompt­
ing. An on-board word processor allows you to 

(Continued on page 62) 



QUESTION: I'd heard that the IIGs has a 
menu which allows one to set 50 or 60 Hz 
operation, enter the control panel, and so forth, 
by holding down the Option key while press­
ing Control-Reset. I'm a naturally curious per­
son, so I gave it a try. 

Suddenly, strange patterns of lines and dots 
began appearing on the screen. After about 
twenty or so patterns in different colors, the 
screen filled with a jumble of text characters. A 
while later the screen cleared and a number 
appeared at the bottom of the screen. One of 
the digits of the number would change, along 
with the border color. Finally, a series of tones 
sounded and the message "System Good" 
appeared. 

This message sounds reassuring, but accord­
ing to my IIGs owner's manual, some kind of 
menu should have appeared. Why am I getting 
this self-test? Is there something wrong with 
my IIGs? 

Chris Friend 
Charlestown, IN 

PS-How do you change the display back to 
40 columns after activating the 80-column dis­
play with the PR#3 (or PRINT CHR$(4);"PR#3") 
statement in BASIC? 

ANSWER: The self-test is activated when 
you hold down the Apple and Option keys. 
The menu you're looking for is activated by 
just the Option key. Try it again, making sure 
that you are not nudging the Apple key at all. 
If you still get the same result, it means that 
your computer thinks the Apple key is down 
when it's really not. This could be a stuck or 
defective keyswitch in the keyboard, a faulty 
ADB connector, or a bad ADB controller chip 
inside the computer. If you have a joystick on 
your machine, remember that the buttons on 
the joystick are the same as the Apple and 
Option keys. Unplug your joystick, if you've 
got one, and try it again. 

In answer to your PS, the correct way to 
deactivate the 80-column display inside a pro­
gram is to simply PRINT CHR$(21). From the 
keyboard, you can simply press Escape fol­
lowed by Control-Q. (To switch to 40 column 
mode but leave the 80-column firmware active, 
PRINT CHR$(1 7) from a program, or press 
Escape followed by 4 from the keyboard.) 

QUESTION: The other day, for the first 
time, I attempted to print a word processor 

document on my ImageWriter II using 15 
characters per inch. Pressing Open Apple-0 , I 
displayed the printer options screen, entered 
CI, and entered 15 when prompted. Much to 
my surprise, when I tried to print there was no 
change from the 12 CPI default setting. I 
checked the printer codes screen (in Apple­
Works ' Other Activities) and the proper codes 
appeared to be defined (Control-0 Escape q). 
I've successfully used CI settings less than 12, 
but am having no luck with numbers above 12: 
i.e., 15, 17, 24. Any enlightenment would be 
appreciated. 

Williard Lawrence 
APOAE 

ANSWER: Somewhere in your document 
there must be a CI setting for 12 CPl. (Apple­
Works' default CI setting is 10, not 12, so the 
fact that you call 12 the default indicates that 
you have changed it somewhere.) Most likely 
you are placing your new CI code before the 
existing one. Press Open Apple-Z (for Zoom) 
to see the formatting commands embedded in 
your document, and delete any CI commands 
that you don't want using the Open Apple-D 
(Delete) function. Remember, the CI function 
"takes effect" wherever it is placed in the doc­
ument, and remains in effect until another CI is . 
found. (Which means that another possibility is 
that you entered the CI code at the end of the 
document.) 

If you're sure you're doing everything right, 
try re-installing your AppleWorks program on 
your hard drive (or using a fresh floppy copy). 

By the way, you'll never be able to get your 
ImageWriter II to do 24 CPl. The printer can 
do only up to 17 CPl. (Some printers allow you 
to go higher, which is why AppleWorks lets 
you type in numbers up to 24.) 

QUESTION: What does it mean for a hard 
drive to be "terminated?" (Mine didn't come 
with an Arnold Schwarzenegger.) 

Doug Whyte 
Schaumburg, IL 

ANSWER: The term "termination" applies 
only to SCSI (Small Computer Systems Inter­
face, pronounced "scuzzy") hard drives. If you 
have an AE Vulcan or AI InnerDrive, or some 
other non-SCSI hard drive, you don't have to 
worry about it. 

SCSI is designed to let you connect up to 
seven mass storage devices to a single con-

troller card. This is done by "chaining" one 
device to the next. A terminator is a special 
electronic device containing a network of 
resistors which is designed to keep signals 
from "bouncing back" when they hit the end of 
the SCSI chain. Believe it or not, the end of the 
wire acts much like a mirror, and if the reflec­
tions are strong enough, they can interfere with 
the real signal. The resistors in the terminator 
absorb electrical energy, so the signals stop at 
the end of the wire. 

The first and last devices in a SCSI chain 
should be terminated. Your SCSI card is the 
first device, and it has built-in terminators. 
This leaves your hard drives. If you have more 
than one storage device on the chain, only the 
last should be terminated. Some drives have 
terminators inside; such devices must always 
be the last device on the chain, or must have 
their internal terminators removed, in a chain. 
A more flexible arrangement includes an exter­
nal terminator, which plugs onto the unused 
connector on the last device in the chain. 

A related issue is terminator power. (Since 
terminators are resistors, they do use power.) 
At least one device on the SCSI chain must 
provide terminator power. Traditionally, termi­
nator power has been provided by one or more 
of the hard drives on the chain, not the com­
puter. This is the main reason Mac-compatible 
SCSI drives often don't work on the Apple II: 
the Mac supplies terminator power, while the 
Apple II doesn 't. Thus, drives that don't sup­
ply terminator power work fine on the Mac, 
but only work on the Apple II if you have 
some other device supplying terminator power. 

Some devices, such as the newer Quantum 
drives, supply just enough power for their own 
terminators-if the first and last devices on the 
chain do this, you will be fine; otherwise you 
may have problems. (Newer revisions of the 
Apple High-Speed SCSI Card do supply power 
for their own resistors, but there's no way to 
tell whether you have an older or newer card 
just by looking.) 

This sounds confusing, but it's really not. 
When buying a hard drive, make sure you ask 
the vendor if it will work on an Apple II. If 
they say yes, it probably supplies terminator 
power. If they say no, or if they don' t know, it 
probably doesn ' t supply terminator power­
but it should still work on the Apple II with a 
Sequent ial Systems RamFAST SCSI card 
(which does supply terminator power) or an 
Apple II SCSI Card which has been modified to 
supply terminator power. 

(Continued on next page) 
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Apple II Version 
... just got better! 

Twice winner 
"Best Apple II Software" 

PROTERM 3.0 was the best, 

but now ... 

PROTERM 3.1 is even better ' • 
New 430 page manual - in depth info for 
novice and expert Features too numerous to 

list make Pro TERM the state of the art tele­

com application for the Apple II user. 

PROTERM just has it ALL! 

PROTERM 3.1 demo disk 
and brochure sent on request. 

Call, write, FAX or download from 
CIS, GEnie, Delphi or the In T rec BBS. g If you own any version 

of PROTERM, inquire 
about the 3.1 upgrade. 

lnTrec Software, Inc. 
Formerly lnSync Software, Inc. 

3035 E Topaz Circle • Phoenix, AZ 85028 
6021992-5515 Voice • 6021992-1345 Tech 

6021992-9789 BBS • 6021992-0232 FAX 

5.25" DISK DRIVE FOR: 

Apple II, IIGS, liE, IIC, 
Mac LC w/IIE Emulation 

1 Year Warranty 
1 00% Compatible 

$129°0 
•••••••••••••••••••••••••• 

Super Serial Card 
1 00% Apple Compatible 
5 Yr. Warranty $54.95 

•••••••••••••••••••••••••• 
liE Power Supply $55.00 
GS Power Suppfy $75.00 

•••••••••••••••••••••••••• 
Cables from $9.95 
GS, liE, IIC, to IMG I 
GS, liE, IIC to IMG II 

GS, liE, IIC to Modem 
Many Others 

•••••••••••••••••••••••••• 
CALL OR WRITE FOR 

FUUCATALOG 

Memory Plus Dist. Inc. 
7902 East Pierce St. 

Scottsdale, AZ 85257 
(602) 820-8819 

FAX (602) 968-3211 

14 II ALIVE 

ASK MR. TECH 

A P P l [ 0 I S K II A [ PA I A-0 N T H [ CHEAP ~ 
by Ronald Jackie, Guest Tech 

I own an Apple lie with two Apple Disk II 5.25" drives. One day recently I found it nec­
essary to remove and re-install the drives. Shortly after hooking everything back up, I 
attempted to save a file to the second drive. At once, the power supply burped, the com­
puter crashed, and the drive started to smoke. 

I hit the off switch in a flash. I looked inside my computer and noticed that I did not prop­
erly hook the drive to the 20 pin connector on the controller card. I pulled all the cards and 
did a system diagnostic. System OK. I put the Apple II Disk Controller card back in (after 
disconnecting drive 2) and powered up again. My first drive booted normally, but had 
developed an inability to write. 

I called the service department of my local Apple dealer and explained the problem. They 
told me I needed an analog board for each drive, which would cost $89.00 for each drive. 
Ouch! Sun Remarketing's price for the card was about the same with a trade in. 

I decided to try to fix the drives myself. I removed the 4 screws on the bottom of Drive 2 
and slid the cover off, wincing at the smell of cooked silicon, and noticed one 74LS125 
chip was cracked. Several others looked damged as well. The circuit traces and wiring 
looked fine in both drives. I decided to investigate the availability of these chips and just 
replace them, if possible. 

My trip to Radio Shack was disappointing-that their prices for the chips were more 
expensive than I anticipated. Remembering my JDR Microdevices Component catalog, I 
was pleased to find all four chips listed. JDR's prices were as follows: 

74LS125 
MC3470 
CA3146 
ULN2003 

Quad-3-State Buffer 
Floppy Disk Read Amplifier 
High Voltage Transistor Array 
Darlington Transistor Array 

At those prices, I ordered the chips- and a few spares for 
both drives. When I received the chips, I carefully 
pulled each chip, taking careful note of each chip's 
orientation, and installed the new ones. With great 
care, I reassembled the drives, connected them to 
the interface card (being careful to hook every­
thing up properly this time), and held my 
breath as I thumbed the power switch. 

I booted the drives and put them 
through a series of tests. To my 
great relief, they are fully 
functional again. They / 
work like new and my ./ / 
total cost was 
under $20.00. I 
was lucky that these 
were older drives and 
the chips were not soldered 
in as they are in the newer dri-
ves. (Even so, someone handy with a desol­
dering tool could save even those.) 

$ .39 
$1.39 
$1.19 
$ .69 



"Simple, quick, and reliable!" 

"I like it better than Quicken. " 

BottomLine is the easiest-to-use home financial program 
ever made. In under 10 minutes, you will be up and run­
ning managing all of your financial accounts. Features 
include Record Keeping, Reconciliation, Budgeting, 
Recurring Transactions, Check Writing and a full range 
of custom reports. 

Up to 800 transactions per month and an entire year can 
be contained on just one diskette. BottomLine even lets 
you export your financial information to an 
AppleWorks® Spreadsheet. This feature is compatible 
with any AppleWorks® program including the new 
Apple Works 4.0. Suggested retail price: $64.95 

BottomLine features pull down menus for mouse or key­
board support. A handy, full feature calculator and 
notepad are also included. 

Requirements: Enhanced lie or later; 128K or greater; 5.25" or 3.5" drive; 

Printer Optional (Compatible with most popular printers); Mouse Optional. 

Note: BottomUne is currently not hard disk installablle. 

Finding transactions has never been easier. The program 
lets you search by check number, payee, dollar amount, 
and text. Tax related transactions can easily be flagged 
allowing easier reporting at the end of the year. 

Quality Computers TM 

20200 Nine Mile Road • St. Clair Shores. Ml 48080 

QC's price: 

A World of infonnation on 
your Apple IIGS ... 
Sequential Systems introduces you to DiscQUESTTM, and the world of information now 
available on CD-ROM. With DiscQUESTTM software and your IIGS, you now can access lit­
erally THOUSANDS of MEGABYTES of Text, Graphics and Audio data currently available 

on CD-ROM. Search and explore huge CD-ROM 
libraries of valuable, interesting data from popular 
titles like "The Family Doctor," "Total Baseball," 
"Parenting" or the "Great Literature" series. And 
since DiscQUESTTM uses Standard, Off-the-shelf 
CD-ROMS for MAC & MS-DOS, your investment in 
Multi-Media will be intact for virtually any computer 
you'll be using down the road! Call your dealer or 
Sequential Systems now for more information! 

1-800-759-4549 5EQIJENTiAUf5TEM5 
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THE ORIGINAL BONUS PACK 
The Apple II Enhancement Guide: This book is packed with infonnation to 
help you upgrade your Apple II. It covers RAM, hard drives, accelerators, the Finder, 
and more. 

Flash Boot: What is faster than a speeding disk drive? A RAM disk. Flash Boot lets 
you automatically set up a super-fast, super-convenient RAM disk. 

Clip Art: We're throwing in over I 00 beautiful 
clip art images, perfect for desktop publishing or 
hypennedia applications. 

Clip Sounds: Because the IIGS's sound capacity is so 
great, we're also including over SO digitized sound files. 
Some are classics while some are the newest on the 
market They go great in HyperStudio and other 
sound programs, or you can have music play­
ing in the background while you work. 

Icons: Over SO fun, useful icons. 

Desk Accessories: just to give you more to 
choose from, we're giving you several handy desk 
accessories including: Enhanced Calculator, 
Scrapbook, Games, and more. 

Fonts: Using the same font for everything is very 
uncool, so our Bonus Pack includes over 30 display 
and text fonts. 

Video: Our 1-hour video takes you from installation of 
System 6 to moving through the Finder with speed and agility. 

$59.95 

.--------------

-----------J 

New 
Features I 

• • • • • 

• I S New Fonts 

• 4S New Digitized Sounds 

• 230 New Clip Art Images 

• Icon Editor 

• Art Gallery 

• Animated Pointer Symbols 

• Virus Detector 

• DA Word Processor 

• Sound Editor 

• Window Hider 

• Software Demos 

• Utilities 



US PACK .. JHE MOST COS~[ffECTIVE 
R APPlE llGS."-lH[ APPlfWOAKS [UU~ATOA 

Morelnfo: Displays more information about your files, 
including their actual type and auxiliary type, access infor­
mation, and more. 

AlarmCiock: Displays the time in a window or at the 
right of the menu bar. Plus it'l l alert you for important 

occasions. 

SuperDataPath: Remembers a default data directory 
for your programs so you don't have to change folders 
every time you launch an application. 

HotKeys: Add dozens of functions to your function keys 
(on an extended keyboard) or to your numeric keypad. 

CDEV Alias: A dd any frequently-used Control Panel 
function (CDEV) directly to the Apple menu. 

CPU & Memory Use: Shows visually how much of 
your computer's resources are being used at any time. 

Selectlcons: Select icons in the front w indow based on 
partial filename, fi letype, modification date, and more! 

VALUE-PACKED SOFTWARE BUNDLES 

(Speakers sold separately for $1 9. 9 5 a pair) 

Buy any bundle with the purchase of 

the QC System 6.0.1 Upgrade and 

SAVE $101 Or buy any 3 bundles & 

SAVE $30. plus get a set of speakers 
ill WHILE SUPPLIES LAST! • for only $10! 

3()Day 
Money 6ack 
Guarantee 

Duality Computers TM 

PrintCatalog: Prints and old-style directory listing on 
your printer, including fi lename, filetype, and more. 

Encrypt: Save your data from prying eyes! Encrypt cre­
ates a password-protected copy of any file. 

FilePeeker: Preview the contents of graphics, text, and 
sound files-and more--without having to launch a sepa­
rate application! 

WorkSet: Remembers a group of fi les and opens them 
all at once, w ith one double-click! Open a group of Apple­
W orks documents--or a group of folders--or a group of 
anything-all at once! 

FileCompare: Check seemingly identical files for differ­
ences you might have missed comparing them visually. 

ButtonBar: Places a button bar on the desktop w it h 
user programable buttons. 

SizeUp: Calculates the size of the currently selected fi les, 
including files residing in selected folders, from within the 
Finder. SizeUp also tells you the t otal number of fi les or 
folders selected. 

Launchlist: Provides a list of applications in a w indow 
when running the Finder. The Launchlist w indow can be 
configured to contain any application, or all of your appli­
cations. 

XtraSounds: Adds over thirty new sound evenh to 
your system. Each of these new sounds is associated w ith 
a Finder function. Now you can have the Finder "talk" to 
you whenever it's doing something. 

of your IIGS's sound capability w ith a 
nd input card and microphone, sound editor, and 

sound effects disk with twelve new sounds! 

$49.95 

20200 Nine Mile Rd. • StClair Shores, Ml 48080 
(81 0) 774-7200 • Fax: (81 0) 774-2698 

To place your order call ••• 

• [Zl D) [I'El ill~ 1-800-777-3642 
SCHOOL P.O.s 



GET YOUR 
APPLE II CATALOG 

Are you tired of searching for a complete line of 'Apple II products 

and quality support? Then STOP HERE because Qu a lity 

Computers and its Apple II Catalog p rov xde NEW 

EXCITEMENT for these classic computers! OUR APPLE II CATALOG 

offers hardware and software solely for the Apple II. You 'll find every-

th ing from Apple Works 4. 0, to utility programs, educational software, hard d rives, 

if you want t o kn o w what 's 

available for your Apple II, call Quality Computers 

YOUR 1 STOP APPLE II SHOP . 
CaUforyour 
Apple// 
Catalog today 

~,.~\ ... :: .. ·1.1/···./J. .. '/f:.. ~· .. ~ 
"""" yo (;...§i ... ··. , ,,,, ·. ~ . ' ' ~ . ; . ~ . \ . [::; . " • . 

1-800-777-3642 Oual/ty Computers 1M 

20200 Nine Mile Rd., St. Clair Shores, MI 48080 • 1-810-774-7200 • Fax 1-810-774-2698 



Baking Newton Pie 
According to a message your Rumormonger 

spotted on America Online, initial testing has 
already begun on a utility for linking Hyper­
Card IIos to any Newton MessagePad. Pur­
portedly, it will allow HCGS to create simple 
Newton applications and to control a stack run­
ning on an Apple Ilos from the Newton. It 
sounded like a fact but it felt like a rumor. 
Time will tell! 

She Sells Softdisk Shells 
Softdisk Publishing announced a new mod­

ular menu system for its popular Softdisk G-S 
disk subscription. The new shell is fully com­
patible with System 6.0 and with The Manag­
er, the multitasking application from Seven 
Hills Software. It will look and feel very much 
like the old shell, but expect improvements in 
area such as scrolling, button layout, and sound 
effects, among others. This is sure to make one 
of the most enjoyable Apple IIos disk publica­
tions even more enjoyable! For further infor­
mation call Softdisk at 800-831-2694 or 318-
221-8718 in Canada. 

ICON go, can you? 
Prices for this summers' KansasFest have 

been set! The conference, now in its sixth year, 
will cost only $200 before May 15 and $250 
after May 15 for the 3-day registration, includ­
ing lunches. This is a $100 savings over the 
previous years! The most dorm can be had in 
the dorm rooms of Avila College for $45 per 
night for a private room and $35 per night for a 
double room. Add $50 after May 15. These 
prices include breakfast and dinner. For more 
information or to reserve your spot, call 913-
469-6502 or write to Resource Central at Box 
11250, Overland Park, KS 66207. 

ProDOS Secrets-Free 
Speaking of Resource Central, did you 

notice their offer at the end of the File Recov­
ery article this month? The company is offer­
ing a free copy of Beneath Apple ProDOS for 
new subscribers to any of their publications. 
Beneath Apple ProDOS, originally published 
by Quality Software (not affiliated with Quali­
ty Computers), is considered a classic in the 
field and covers virtually every technical detail 
of how ProDOS works. The book is also avail­
able for $12.95, including shipping and han­
dling, if you don't want to (or already) sub­
scribe. You do need to ask for the II Alive spe­
cial and be a new subscriber to take advantage 
of this very valuable free book offer. 

Applied Engineering Defunct 
Applied Engineering of Dallas, TX, officially 

closed its doors late in March. While the com-

pany came under fire in recent years for charg­
ing Apple II users for technical support via a 
900 number, they were, for many years, the 
premiere supplier of hardware for the Apple II. 
According to our sources, AE had very little 
surplus stock left over--don't expect to see any 
kind of closeout sale on AE merchandise. 

Hang Ten with Apple II Publications 
Kula Software, of Honolulu, Hawaii, 

announces the release of the 1993 edition of 
the Kula Index. The Index is an AppleWorks 
database covering articles and reviews from 
the major Apple II publications for the past 
year. The publications featured in this edition 
are A2-Central, inCider/A+, II Alive, Scarlett, 
and Shareware Solutions II. 

Also available are publication-specific 
indexes for Nibble, A2-Central, and 
inCider/A+. Each of these indexes provides 
coverage of the respective publication from its 
first issue through its last. 

Each record in a Kula index includes the 
article title, author's name, subject (such as 
"telecommunications"), publication name, 
date, page number, a two-line article summary, 
and a list of key terms for searching. 

Each edition of the Index is priced at $9.95 
and can be ordered directly from Kula Soft­
ware, 2118 Kula Street, Honolulu, Hawaii, 
96817, (808) 595-8131. The Index requires 
128K and AppleWorks, and is available in 
both 5.25" and 3.5" disk formats. Kula also has 
an extensive catalog of public-domain and 
shareware Apple II and IIos programs. 

Shareware Solutions II News 
Shareware Solutions IL former inCider/A+ 

columnist Joe Kohn's highly acclaimed bi­
monthly Apple II newsletter, has new subscrip­
tion rates. A one year, six-issue subscription that 
begins with the current issue is available for 
only $20 (U.S. and Canada; $35 for other coun­
tries). A two-year, twelve-issue subscription that 
begins with the July, 1993 premiere issue--you 
receive all back issues upon subscribing--costs 
$35 (U.S. and Canada; $50 for other countries). 

Kohn, who previously wrote all the articles 
for his newsletter-which covers all aspects of 
Apple II computing, not just shareware--will 
soon be sharing the masthead with fellow for­
mer inCider/A + contributor Cynthia Field, 
who will be writing about new Apple II prod­
ucts for her own column. • 

You Can Up~ ......... e 
Your Apple //c! 

Hard Drive connects directly to your 
floppy disk port and will daisy-chain 
with external floppies. Boot ProDOS, 
store ALL your AppleWorks files & 
ALL your programs and never deal 
with floppy disks again! 

CT40c (40 MEG) $3 7995 

CT100c {lOOMEG) $49995 

Our Ram //c 
MegaByte 
memory 

board can dramatically improve the 
performance of programs like Apple­
Works. A detailed installation guide 
makes installation a snap! 

RAM 1/c (7 MEG) $ 16CJ95 

1-800-759-4549 
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II GAMES APPLE II GAMES 

PAC-MAN 

STARGATE 

GREMLINS 
Applications being 

accepted for replacement gun­

ners in high-risk job. Hostile envi­

ronment. Road conditions nonexistent 

due to meteor and crater hazards. Small 

native population of killer plants also 

reported. Quick reflexes, marksmanship 

and diving skills a must. Bonuses for UFO's and 

enemy tanks. Recognition for valor. Volunteers only. 

DIG DUG 
Dodging 

and blasting 

Pookas, and 

dropping rocks on fire-breathing Fygars; Dig Dug 

burrows his way through a maze of subterranean 

paths. Ripe fruits and veggies, loaded with points are his 

passion. But the evil denizens of the underground pack a 

potentially lethal wallop, and can hide behind fruits. Even 

when Dig Dug kills them they may come back as Ghosts. 

DONKEY KONG 
The entire universe is your enemy as you You can feel an excitement tingle up and 

struggle to rescue humanoids stranded on down your spine when you play Donkey 

the planet surface. To take them into a Warp Kong at home, just like at an arcade. 

you must reach the Stargate. But getting there isn't Your joystick guides Mario, the fear-

easy. Yllecian space guppies, Dynamos, Space hums, less carpenter, up the girders and 

Phreds, Big reds, Munchies, landers, Baiters, Pods and elevators as he attempts to rescue his 

Swarmers block the way spewing death and destruc- sweetheart from the 

lion. Will your cloaking device clutches of Donkey 

protect you from the threat Kong. All the thrills of 

within .. . Mutant humanoids? ~~~~~~~~~ii~~~~rthe arcade game. 

It's the yeor 2084, and You've worked long and hard to make it 
robots are turning /"IIIIIClilB..._..__ this far. Now it's time for head-to-head com­

against their masters. 

Saved by a genetic acci­

dent, only you can resist their ;.~~!!e~~ 
mutant re-programming and 

defend humanity. Grunts close in. The 

Brains launch missiles. Tanks, Sheroids 

and Electrodes spell deoth. And then there's 
the Hulk-immune to your laser. Your mission is to 

rescue, evade and destroy. Good Luck. 

petition in the 1 00 meter dash, long jump, 

javelin, 11 0 meter hurdles, hammer throw or high 

jump. You' re out to beat the best times and distances 
on record. Included is a special arcade controller which 

gives you everything you need to break the world 

record in athletic competition. 

COMPUTERS 
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JUNGLEHUNf 

traveling companion, 
and you must rescue her 

before they turn her into stew! In the deep jungle for­
est, you jump from rope to rope. Then you brave a croc­

odile-infested river and a landslide of huge boulders. You 
reach the cannibal's campsite just in time-your 

hangs suspended over a hot cauldron of boiling goo! 

Landers, Bombers, Baiters, Pods, and 
Swarmers. The alien attack has come, and 

defeat at the hands of crazed invaders threatens 
the humanoids. Their only hope is the spaceship, 

Defender. Armed with smart bombs and able to shift into 
hyperspace, Defender evens the score only to become the 

......_--"--. object of another foul attack: kidnapped 

~ humanoids transformed 
~ into killer mutants. 

MOON Pl\TROL 
Applications being accepted for 

replacement gunners in high-risk job. 
Hostile environment. Road conditions 

nonexistent due to meteor and crater 
hazards. Small native population of killer 

plants also reported. Wuick 
reflexes, marksmanship and 

diving skill a must. Bonuses for UFO's 
and enemy tanks. Recognition for valor . 

Volunteers only. 

CENTIPEDE 

APPLE II 

GALJ\XIAN 
You feel that spine-tingling exhilaration 
every time you play GALAXIAN in an 
arcade. Now the same sensation is yours at 
home. Wave after wave of Drones, Emissaries, 

Hornets and Commanders come 
winging in from deep space. Skillfully 
you slide your ship right and left with your 

joystick, dodging their fire and blast­
ing them out of the universe. 

It was the love match of the century, PAC­
MAN, star of the arcade, and his leading 
lady the unforgettable MS.PAC-MAN. Now their 
romance continues. You guide MS. PAC-MAN 

through four different mazes as she gobbles 
up dots, energy pills, fruit and pret­

zels. But watch out! The 
ghosts aren't far behind 
her. Can she escape them? 

In days of olde, when knights were 
bolde-they never saw anything 

JOUST 

like this! You don 'your hel-
met, hoist your lance and ___ ._ ..... !'~~~ 
mount your ostrich to do battle with the 

evil Buzzard Riders in deep space! 
Pterodactyls to the right of you, alien 

eggs to the left-learn to fly so you 
won't die so very far from home. 

insidious invasion of multiplying You have full directional control 
insects (centipedes, jumping spiders, through an entire landscape filled 

poisonous scorpions, and frenzied with hazards and targets. 
fleas) pose different perils to the -~ ........ , Tanks maneuver around pyre-

mushroom patch. You must repeat- mids to get you in their sights. 
edly blast enraged creepers and stub- ¢ Guided missiles hurtle toward 

born obstacles or lose your enchanted $ you. But your vehicle handles 
fungus. Remember to listen for distinc- s1 like a dream on 0-gravity glide, and 

tive sounds of the attacking bugs; and $1 -- you've got plenty of ammunition for 
watch out for blasted centipede segments, saucer hunting. What could go wrong? 
each one grows a new head. 

QUAUTYCOM 



Apple Worl{S GS 
S . ~ .. 

pnng •rmn1ng 
by Bill Bert 

B aseball is full of numbers. A 3-2 count. 
Bottom of the ninth. Runner on third. 
Trailing 6-5. A 90-mph fast ball. A .345 
hitter with 10 home runs and 46 RBI. 

Take away the numbers and it's just not the 
same. A good coach needs to get the most out 
of those numbers, and to do that it's necessary 
to compile and manage them. 

You could search for one of the few good 
statistics program available for the Apple II. 
That would involve finding the program, 
shelling out some cash, learning to use it, and 
then, perhaps, being limited to tracking only the 
statistics the program's designer thought were 
important. But if you already have a spread­
sheet program, you have everything you need 
to track your team's or your own individual sta­
tistics. No search, no cost, no limitations. 

We'll create an Apple Works GS spreadsheet 
template that will allow tracking just about 
every statistic imaginable. It should also be 
applicable to Apple Works Classic, although we 
won't cover that program in this article. If there 
is another stat you want to follow, you can add 
it with just a little knowledge of spreadsheets. 

GETTING STARTED 
Create a new spreadsheet file by clicking the 

spreadsheet icon in the Open File dialog and 
clicking New. You also may select New from 
the File menu, click on the spreadsheet icon 
and then OK. Don't let the expanse of empty 
blocks intimidate you. Each of these is called a 
cell and can contain text, numbers, or formulas 
that generate results based on data entered into 
other cells. 

Spreadsheet formulas can involve rather 
complex computations, but for our stat form, 
we'll deal only with simple additions and divi­
sions, so you can stop breathing so heavily. 
We can enter a few formulas only once and 
then copy them to succeeding cells, making 
our task much easier. (See Chart 1 for exam­
ples of formulas we'll use.) 

Change the width of the cells by selecting 
Change Default Width in the Options menu. 
Since most columns will contain no more than 
two figures, the width can be shortened to 
allow more cells to fit on the screen at a time. 
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Drag the right side of the yellow box to about 
one-third of its original width and click OK. 
This will require us to expand the width of 
cells that contain names and averages, but the 
majority of cells will remain this width. 

We will place the name of each team in cell 
Al, but for this template, just enter "Team 
stats" there . Use the mouse to move the 
crosshair over cell AI and click the button. 
When the cell turns black, it's ready to receive 
data- type "Team stats." This will intrude into 
the next cell unless the width is changed, so 
move the mouse to the vertical line in the yel­
low area at the top between A and B, hold the 
button down to get the double arrow cursor, 
and drag it to the right. 

You'll use these two procedures repeatedly to 
create the template. Remember to save your 
work often; you don't want to have to start over. 

ROW LABELS 
Continuing down the A column, in cell A2 

put a heading for the column by typing "Play­
er." The next cells will contain player names 
one after the other, but in our template we'll 
use numbers to signify the names to be entered 
each season. Use as many cells as you have 
players. (Remember, it's simpler to leave room 
for more players than you have now than to 
add players later.) I've used 18 players. 

Chart 1 - Formula Basics 

All formulas start with=. Samples: 

The next cell is labeled "Totals." After a blank 
cell, enter a "Pitchers" label and number the next 
several cells up to the maximum number of 
pitchers you expect. I like 6. Follow this with 
another "Totals" cell and two blank cells. Label 
the following two cells "Us" and "Them" to 
allow for score by innings in each game. 

That completes the left side titles, but we 
still have the top titles for hitting stats, pitching 
stats and score by innings to enter before we 
get to the formulas. 

COLUMN LABELS 
Hitting stats will go on the same line as 

Player. In the next cells to the right, enter these 
labels and adjust the cell widths as needed: 
Positions played, Avg., Slug, OnBas, Fldg., 
blank cell, AB, R, H, 81, 28, 38, HR, PO, A, E, 
SO, 88, R8, S8, blank cell. (Baseball abbrevia­
tions are explained in Chart 2.) 

In the line starting with Pitchers, we'll start 
with a blank cell, then designate Column C as 
ERA and Column D as Pet. Then, starting in 
Column H, we'll designate the next columns as 
W, L, IP, H, R, ER, 88, SO, Sv. The next several 
columns remain blank. If you track other pitch­
ing statistics, you can add them. 

The Line Score figures start in column H. 
Designate the next 12 columns in the blank 
row above Us starting at Has V/H, 1, 2, 3, 4, 5, 

::::sum(H3 .. H20) Sum of all cells from H3 to H20 
=(03+P3)/(03+P3+Q3) Sum of 03 and P3 divided by sum of 03, P3 and 03 
=W3+AL3+8A3+8P3 Sum of designated cells 
Note parentheses used to make sure figures are added before sums are divided. 

Chart 2 - Baseball Abbreviations 

A8-atbats R - runs scored H-hits 81- runs batted in 
28-doubles 38-triples HR- home runs PO - put-outs 
A-assists E - errors SO - strike out 88 -base on balls 
R8 - reached baset S8 -stolen base W-wins L-losses 
JP - innings pitched ER -earned runs Sv-saves Ex - Extra innings 

t Reached base includes any other way of reaching base, such as hit by pitch and catcher 
interference. 



APPLEWORKS AT LARGE 

Chart 3 - Fonnulas to Compute Averages 

Statistic Baseball Fonnula Spreadsheet style Myfonnula 

Batting ~ H/AB =J3/H3 
Average At Bats 

Slugging Total Bases ((H+2B+(2*3B)+ =((J3+L3+(2*M3)+ 
Percentage At Bats (3*HR))/AB (3*N3))/H3 

On-base l:lits + Walkli + Bt~aQb~ 6alit~ (H+BB+RB)/(AB+ =(J3+S3+ T3)/(H3+ 
Percentage At Bats + Hits + Walks + Reached Base H+BB+RB) J3+S3+T3) 

Fielding Put-outs + Assists (PO+A)/(PO+A+E) =(03+P3)/(03+P3 
Percentage Total chances 

Earned Run Eamt~d runs *Innings per game (ERIIP)*9, or less 
Average Innings Pitched 

Win Win§ W/(W+L) 
Percentage Wins + Losses 

If you are following my instructions precisely, your fonnula should read as my fonnula. 

6, 7, 8, 9, Ex., T. The Ex. will include all runs 
scored in innings beyond the ninth. There is no 
need to change the template if you play less 
than nine-inning games. The V/H column is 
used to designate who is visitor and who is 
home since your scores will always be on the 
top line whether away or home. 

Since we want to be able to see our titles­
both left and top- no matter how much 
scrolling through the template we do, we want 
to establish title lines. Go to the Options menu 
and drag to Set Titles. Click to X both top titles 
and left titles and designate Rows 1 through 2 
and Columns A through A. Note that you will 
see these lines twice, and you must work in the 
actual spreadsheet and not in the title areas. 

That completes the basic setup. But we still 
must copy the statistics columns for the num­
ber of games played and enter the formulas. 

ENTERING THE FORMULAS 
We'll save time later if we enter the formu­

las for totaling the columns now. Beside Totals 
under AB, type =sum. Then, without pressing 
Return, click the mouse button on the AB cell 
beside Player 1 and drag the mouse to the AB 
cell beside the last player, then release the 
mouse button and press Return. AppleWorks 
OS will fill in the cell reference, which should 
read =sum(H3 .. H20). We can use the fill func­
tion to copy this figure over the other columns. 
Click on the AB Total and drag to the right to 
the SB Total. Go to Edit and drag to Fill. 

Follow the same procedure for the pitching 
stats. Do the same for Score by Innings under 
the T column, but remember to add from left to 
right instead of top to bottom. 

Duplicate this set of stats to create areas for 
individual game stats. Start with the column 
labeled AB, click on the letter in yellow at the 
top of the column (if you've followed me 
exactly, it is H.) This should highlight the 
entire column. Press the right arrow key at the 
bottom to scroll the spreadsheet to the right 

until you get to the end of your labels. Put your 
cursor on the letter in yellow at the top of the 
blank column after SB (mine is V), hold down 
the shift key and press the mouse button. This 
should highlight the whole range of stats. 

Go to the Edit menu and drag to Copy. 
Highlight the first cell under the column to the 
right of that one blank cell (W for mine) and 
select Paste in the Edit menu. Do this over and 
over to the right for the number of games in 
your season. Again it is better to have too 
many than too few. 

MORE LABELS AND FORMULAS 
We need to distinguish each section of stats 

by defining them on Line 1. Go to the cell 
above the first AB and type "Statistics through 
all games." Don't worry if the label extends 
across cell lines. Then go above each subse­
quent AB and type "Game 1," "Game 2" and 
so on. 

Now it's time for more formulas. Let's start 
with the averages. (You may even want to des­
ignate these as such by typing "Averages" on 
Line 1 above Avg.) All of these will be com­
puted by using the Statistics through all games. 
Click on the cell under A vg, and to the right of 
Player 1. Since average is hits divided by at 
bats we want to type =, click on the H column 
(not AppleWorks GS's column H, but the hits 
column, which we have placed an H into) 
beside Player 1, type /, and click on the AB col­
umn. If you are following me, the formula will 
read =J3/H3. 

Follow the same principle to set the other 
three hitting averages and continue to do the 
same for pitching. Chart 3 shows what these 
should be. 

All these formulas will show Error until you 
play your first game and enter statistics. The 
message does not mean you made a mistake. 
You need enter these formulas for the first 
player only and then fill them to the others. 
Highlight Average for Player I , hold the 

+Q3) 

=(M24/J24)*7 

=H24/(H24+124) 

mouse button down, drag it to Totals under 
Fielding, and release the button. Go to Edit and 
drag to Fill, select Down and OK. Do the same 
thing for the pitching averages. 

Finally, we enter formulas for the overall 
stats to add up all the individual game stats. 
Click under Overall Statistics AB opposite 
Player 1, type =, then click on each AB column 
for Player 1 for individual games, separating 
them by a+. 

This tedious step needs be done only once. 
Fill this cell across through SB and fill that 
entire line down through Totals. For pitching, 
Copy the cell in Totals under AB and Paste to 
Pitcher I under W. Fill that cell across through 
Sv and then the whole line down through 
Totals. For the score by innings, copy Totals 
under W to Us under 1, fill this down to Them 
and then across to Ex. 

FINISHING TOUCHES 
Extras you should consider are underlines 

under the pitching and line score titles and 
adding the opponent and date to the label num­
bering each game. 

Keep this template (plus a backup) and cre­
ate a copy for your team each year. Statistics 
are entered under each individual game. The 
spreadsheet will automatically total these to 
the overall statistics and compute the averages. 

If you want to print the results, you can do it 
in landscape mode and have a continuous 
sheet. If you prefer printing in portrait mode, 
you can adjust the width of the blank column 
between games so that the averages, overall 
stats and each game's stats will appear on their 
own page. 

Now that you know the basics, don't hesitate 
to adjust the template to suit your needs. You'll 
still have to make the decisions, but by compil­
ing this data perhaps you'll have a better 
chance to have the right batter up when the 
count goes to 3 and 2 in the bottom of the ninth 
with a runner on third and you're behind 6-5. • 
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"Getting errors trying to read directory at. . . " 
"1/0 Error" 
"Error $0027" (beep) 

What were you doing the last time you 
encountered errors like these? Were you trying 
to open your almost-done, 12-page term paper 
(or marketing proposal) with Apple Works? Or, 
perhaps you were loading your graphic master­
piece into the paint program for final touches. 
Whatever you were doing, as computer experts 
say, you can't get there from here! You have a 
damaged disk. No problem-you have a back­
up, right? No? Maybe you don't mind starting 
your project over from scratch? You do? 

Then what you need is a file recovery utility. 
These are sometimes called disk repair utilities, 
but since they act on information (which is con­
tained in files), not physical objects (such as 
disks), the former term is preferable. (None of 
these utilities can recover data from a disk with 
major physical damage-only corrupted direc­
tory and file information can be corrected.) 

This article describes the performance of 
three Apple IlGs-specific file recovery utility 
programs in a head-to-head comparison. The 
programs are Deliverance v.1.1, ProSel-16 
v.8.84, and UniverseMaster v.l.02. Deliver­
ance is a dedicated, stand-alone program, 
while the others include this capability with 
other utility functions. 

Test Design 
and Limitations 

The programs being compared are limited to 
ProDOS-formatted disks (which includes disks 
formatted within GS/OS through the PRO.FST). 
We are not concerned with problems involving 
block zero (the boot block); if a disk has lost 
the ability to boot but is otherwise intact, all 
one has to do is copy its files to another prop­
erly formatted disk. 

The damaged disk may have bad blocks, 
meaning the operating system is either unable 
to read the block header (placed on the disk 
when it was formatted) or is unable to read the 
data from the block itself. The information in 
the disk volume directory may have become 
incorrect or meaningless. A file 's "key block," 
the one that tells the operating system where 
the file data is stored, may not be where the 
directory says it is (or it may contain "impossi-
ble" information). ~ 

It would have been nice to simulate all pos­
sible types of disk damage, but that was impos­
sible. There is no simple way to deliberately 
damage a block header after a disk has been 
formatted, for example. We attempted to make 
some disks with "bad blocks" using a magnet 
and scratching the disk surface with a needle, 
but we could not control either effect well 
enough to produce comparable damage in mul­
tiple disks (necessary for a fair comparison of 
the three programs). 

Test Disks 
The common types of disk damage we could 

simulate were accomplished as follows: A new 
disk was formatted. About 750 blocks of 

AppleWorks word processor files were copied 
into the main directory. A subdirectory (DATA­
BASES) was created and loaded with about 750 
blocks of ADB files. Each type of file included 
one tree file (longer than 256 blocks), the rest 
were sapling files (more than one but less than 
257 blocks). There was no special reason to use 
AppleWorks document files for these tests, but 
we wanted to use types of files whose struc­
tures would allow us to determine whether or 
not they had been correctly 'recovered.' A WP 
and ADB files met this criterion. 

Three copies of this disk were made, and 
each of the four identical disks was altered in a 
different way using a block editor. Disk 1 had 
zeros written from the end of the volume name 
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entry to the end of block 2, effectively wiping 
out the entire volume directory. Disk 2 had the 
directory entry listing the DATABASES subdi­
rectory trashed by writing $71 in each byte for 
that entry. Disk 3 had the entry for one file in 
the main directory and the entry for a file in the 
subdirectory overwritten with $7C's. The last 
disk had the key block data for one file over­
written with $63's. Finally, several copies 
were made of each altered disk using a block 
copier. This procedure allowed us to compare 
the repair programs on identical problems. 

Exp erimental Setup 
Initial tests were run using a ROM 03 IIGs 

with 5 MB of RAM memory, two 3.5" drives, 
one 5.25" drive, and a 60 MB SCSI hard drive 
connected through an Apple High Speed SCSI 
card. All of the memory was available except 
800K reserved for /RAMS. To make sure any 
limitations we observed were not due to the 
ROM 03 machine, we confirmed any problems 
on a ROM 01 IlGS with 4.25 MB of RAM. The 

repair programs were booted from 3.5" flop­
pies containing the system software but no 
DAs or INITs other than those required to oper­
ate the system. Deliverance and ProSel-16 
could be installed on these disks so the pro­
grams could be booted into directly; Universe­
Master was too large to fit and had to be 
launched from a separate disk. 

The Basic Approa ch 
Each repair program was run in its various 

diagnostic modes to see what it could tell us 
about each of the altered disks. If the diagnos­
tic routines indicated a particular subset of the 
repair program's automatic "fix" routines was 
the logical choice to use on a particular disk, 
that's what we used. If that succeeded in fixing 
the problem on a given disk, fine; if not, we 
tried the "fix everything" option in the pro­
gram. If that failed to solve all the problems, 
we ran through each individual repair option in 
sequence. Finally, we re-ran the diagnostic 
functions. On another set of disks we started 
with the "fix everything" option, following any 
prompts as they came up. In this case, we used 
the individual options only if prompted to do 
so. We did not attempt to use the block editors 
associated with these programs to perform 
repairs, since obviously we could have 
reversed the damage we had produced if we 
wanted to. (That is, what one block editor 
could change, any other block editor could be 
used to change back, if the nature of the 
change was known.) 

After we had made our best shot on the four 
disks assigned to a given repair program, we 
checked to see if the other programs could find 
and fix any "residual" problems not fixed by 
the original program. Since one can take sever­
al approaches to a repair of a given disk by a 
given program, this meant there had to be 
many sets of the four altered disks run through 
the testing. When an apparent problem arose 
relative to the actual running of a repair pro­
gram (crashes, lockups, etc.), we repeated the 
sequence of operations with that program 
under a different operating system (System 
Software 5.0.4 vs. 6.0 vs. 6.0.1.) 

General Results 
No automatic disk repair utility can recover 

a one-block (seedling) file that has lost its 
directory entry, although such a file can be 
recovered by someone with enough experience 
to totally create a new directory entry from 
scratch with a block editor. Luckily, if you do 
lose a seedling file, you have by definition only 
lost a small amount ofinformation-512 bytes 
or less. Since we didn't have any one-block 
files on the test disks, the fact that none of the 
programs could recover such files wasn' t a 
concern. None of the programs ever reported 
any "bad blocks" (which is good, since there 
weren't any). None of the utilities could recov­
er the file (disk #4) whose "key block" (analo­
gous to a track/sector list under DOS 3.3) had 
been trashed. 

If we had manually edited the directory 
entry on disk #4 for the file whose key block 
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had been trashed, marking it "deleted," we 
could have created a situation in which the 
disk bitmap would report several blocks "in 
use" that were not accounted for in the catalog. 
Of the test programs, only ProSel-16 would 
tell us specifically which blocks these were. 
That would make manual reconstruction of the 
key block straightforward. However, using the 
block editor in this way would be a test of our 
knowledge of disk structure, not a test of the 
programs themselves. 

Disk 1 
(block 2 trashed) 

It is an axiom that a disk with block 2 badly 
damaged is hopeless. As usual, the axiom is 
incorrect. ProSel-16 did refuse to try to fix disk 
# 1 as soon as it discovered the reference to the 
location of the disk bit map was invalid. Deliv­
erance 1.1 reconstructed block 2, found the 
subdirectory and made a link to it in the main 
directory (thus restoring all the files in that 
subdirectory), but could not recover any of the 
AppleWorks files that had been listed in the 
main directory. Even searching for "orphan 
structures" (files that are intact on the disk but 
not referenced in any directory) produced no 
results. Exactly the same thing occurred with 
UniverseMaster-it could rebuild block 2 and 
recover all files from the DATABASES subdi­
rectory, but it could not find the orphaned files 
that had been in the main directory. In both 
cases, the disks partially repaired by Deliver­
ance or UniverseMaster could now be almost 
completely restored by ProSel-16. It became 
clear that the manner in which ProSe! locates 
orphaned files (which it calls "lost" files) dif­
fers from that used by the other two programs. 

Disk 2 
(entry for DATABASES destroyed 
in the main directory) 

All three programs eventually found the 
subdirectory and restored it. In the case of 
Deliverance, it was necessary to go back and 
delete the damaged remnant of the original 
subdirectory entry, but it appears all the pro­
grams can handle this type of disk problem. 
Restoring the subdirectory entry in the volume 
directory effectively "recovered" all the files 
listed in the subdirectory as well. 

Disk3 
(one file entry trashed in the main 
directory, and one trashed in the 
subdirectory) 

Several different approaches with Universe­
Master failed to recover the two files. In fact, 
this program wrote its "disk map" file over one 
of the orphans, so there was no way it could 
ever be recovered. Deliverance found several 
errors, indicated them fixed, and declared the 
disk free of errors. However, the two orphaned 
files were still missing. ProSel-16 had no trou­
ble finding and restoring these files. Again, its 
"recover lost files" function seems to be 
extremely effective. The biggest problem is that 
oply the first 256 blocks of orphaned tree files 
(files with more than 256 blocks) are recovered. 
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Documentation 
The ProSel-16 manual provides a good 

description of the types of errors it can find and 
repair. It tends to assume that anyone who will 
be running these utilities will understand that 
"testing directory structure" and "recovering 
orphan files" are totally different things. It does 
not warn you there may be problems on the 
disk that Test mode will not report, even 
though the Main Directory Repair and Recover 
Lost Files functions can fix them. There is no 
tutorial on using the disk repair functions. 

The manual for Deliverance is adequate 
only when combined with the READ.ME file on 
the disk. It is essential that the user study both 
the printed manual and the doc file if potential 
disasters are to be avoided; we hope they will 
eventually be combined in one place. Deliver­
ance has online help for the disk repair 
options, but it is too bare-bones to be of much 
help. The manual's discussion of disk structure 
and types of potential damage is too vague and 
generalized to be of much assistance. The 
manual does list several books the user can 
obtain and study in order to really understand 
what needs to be done to repair disk damage. 

UniverseMaster dedicates a separate section 
of its manual to a discussion of disk structure 
and repairable problems. This section could 
well serve as a textbook on disk repair. There is 
also an excellent tutorial on how to use the 
repair utilities on different types of "problem" 
disks. If there is any weakness in the manual 
(which we consider to be the best of the three 
for this particular topic), it is that exactly what 
the utilities do to "fix" a problem is not speci­
fied. Since a disk repair utility can just as easily 
destroy a disk or make its problems worse if the 
problem is "fixed" in the wrong way, the user 
needs to know what the programs propose to do 
to the disk when each problem is detected. 

Safety Aspects 
All three programs and manuals are well 

supplied with warnings about the possibility of 
making disk problems worse by inappropriate 
attempts at repair. The average user will, how­
ever, feel that the disk in question is unusable 
in its present condition, so why not try to repair 
it? These warnings actually serve as dis­
claimers of responsibility, not anything helpful 
to the user. However, we do suggest you heed 
the warnings to make a backup copy of the 
disk and try to repair the backup first-just in 
case something does go wrong. 

Deliverance and UniverseMaster give the 
user the option of making temporary repairs, in 
memory only. At some point the user will have 
to decide whether or not to write the changes 
to disk. Neither program provides the user with 
enough information to make that decision on 
any logical basis, since neither program 
describes what it did in making its "fixes." 
What seems like a basic safety feature 
becomes much less of one in practice. 

When ProSel-16 recovers "lost" files, it 
insists they be recovered directly to a volume 
different from the one being repaired. (This 
guarantees that the file will not overwrite some 

other files which you also want to recover.) 
When Deliverance recovers a file, it provides 
the option to copy the temporary memory 
image to another volume, but does not require 
that you do so. UniverseMaster could perform 
the copy operation, but it would have to be 
from the repaired disk, not from the temporary 
memory image. 

ProSel-16 provides only one option in Fix 
mode--whether or not to change the volume 
bitmap when blocks are marked in use but not 
so indicated in the directories and key blocks, 
or when blocks are marked free that the direc­
tories and key blocks say are used. That is, 
ProSe! lets the user decide whether the bitmap 
or the directories are the more likely to be cor­
rect. The manual lists two situations in which 
the bitmap is likely to be incorrect; the impli­
cation is that when neither of these two situa­
tions apply, trust the bitmap. We have not yet 
run into any situation where that implication 
was clearly invalid. Both Deliverance and Uni­
verseMaster are inclined to simply "fix" prob­
lems with the bitmap, which may or may not 
be appropriate. Again, the user is not given 
enough information to know whether the 
bitmap should be modified or not. 

Other Issues 
UniverseMaster is the only one of the pro­

grams that has an option to repair the boot 
block of a disk. The other two programs could, 
through their block editors, let you copy the 
boot block from a good disk to a damaged one, 
but neither of them mentions that possibility in 
their manuals. 

All three programs had what we consider a 
deficiency in that they would frequently report 
a disk as having no errors, when we knew 
there were files that had not been recovered. 
ProSel-16's Test function does not actually 
test for all the problems its other functions are 
capable of repairing. In particular, it does not 
test for orphaned files. Only by asking the pro­
gram to recover such files would you realize 
they existed on the disk. UniverseMaster 
catches orphaned subdirectories very well, but 
does not detect the presence of a dozen data 
files orphaned from the main directory. Of 
course, their presence makes the bit map 
inconsistent with the directories. UniverseMas­
ter simply "fixes" the bit map, then claims the 
disk has no errors. Deliverance looks at a file 
entry in a directory where every byte in that 
entry is messed up and corrects only the date 
bytes. Once it realizes the key block reference 
is impossible, it suggests you either skip or 
delete the entry. If you delete it, the program 
considers the disk "fixed." So all three pro­
grams may, in their test modes, mislead you 
into thinking a disk has no problems when, it 
in fact, has some doozies. (And we submit that 
offering to delete a file with which there are 
serious problems is less than helpful.) 

The programs also differ in what they con­
sider to be a directory "error" that needs fixing. 
For example, UniverseMaster considers a file 
creation date later than the file modification 
date intolerable. But this is often an intentional 



situation, marking that file as one that has been 
copied by a particular installer program. All 
the programs will, when they dislike a date in a 
file entry, change the entry to [no date]. We did 
not consider this necessarily an improvement. 
None of the programs consider it an error 
when a file's "length in bytes" is much greater 
than could fit in the number of blocks the file 
supposedly occupies. Well, such an entry 
could mean that this is a sparse file, and there­
fore valid, but it could also mean this is a 
restored file whose key block has been messed 
up. We would have preferred the programs at 
least flag such entries, so we could check out 
the latter possibility. 

When A WP files were recovered by a search 
for orphans, the directory entry was always 
written as though the file completely filled all 
of its blocks. If you try to load such a recov­
ered file into AppleWorks, AppleWorks crash­
es. (As an aside, running these recovered files 
through Change-A-File, a shareware Apple­
Works file fixer by Harold Portnoy, will solve 
that problem by putting the correct "end of 
file" data into the directory entry.) 

Even ProSel-16 can not recover a GS/OS 
(forked) file orphaned from the main volume 
directory. It will find the lost parts, but will 
"recover" the data and resource forks as 
though they were separate files. Even a file that 
has an empty data fork, such as a Truetype font 
or an rSound, will be recovered as though it 
were an ordinary data storage type. 

Block Editors 
Thus far we have avoided the issue of man­

ual editing of disk blocks to repair errors. None 
of the programs do, or could be expected to, 
provide information on byte-level disk struc­
ture adequate for a novice to perform block 
editing. All three programs do, however, pro­
vide tools for block editing if the user has 
acquired the knowledge needed to use them. 
Since any (ProDOS) block editor can change 
any byte in any block on any (ProDOS) disk to 
any other byte, the question becomes mainly 
one of which program makes it easiest. 

One can edit a volume, in which case one 
selects blocks by number. One can edit a par­
ticular file, in which case one follows "rela­
tive" blocks within that file only. Or one can 
edit the directory information about a file such 
that only directory blocks are accessed. ProSe/ 
and Deliverance support all three operations; 
UniverseMaster seems to lack a "follow file" 
function. ProSe/ provides a volume editor by 
default, switching to a "file follower" on 
request. If the file being "followed" is a direc­
tory file, the third function obtains. Deliver­
ance has "edit [directory] entry," "edit file," 
and "edit volume blocks" as separate selec­
table options. UniverseMaster and Deliverance 
will format a directory entry so the user can 
easily see what file parameter is being 
changed; ProSe/ does not. 

UniverseMaster and Deliverance have Find 
and Replace functions built into their block 
editors. ProSe/ has only a find option. While 
one can copy an entire block from one volume 

to another with ProSe/'s editor, the other two 
programs can copy all or part of a block 
(through the clipboard). Editor functions are 
always listed on screen in ProSe/, but without 
explanation. Deliverance's online help briefly 
explains the editor. The block editor in Deliv­
erance is "called up" during disk repair opera­
tion; block editing is a separate issue in the 
other two programs. We would tend to consid­
er the block editor in Deliverance the cleverest 
of the three. However, if the block editor in 
Deliverance is used from Fix mode rather than 
selected from the main menu, attempting to 
write any edited directory blocks to disk will 
cause the program to lock up. This is consid­
ered a safety feature by the authors of Deliver­
ance, but a real pain in the neck by the authors 
of this review. 

Suggestions for 
Upgrading 

ProSel-16 seems to have a missing but 
needed capability. When it recovers orphaned 
files, it assigns file type zero, auxtype zero 
(since it has no way to know what types the 
files were originally). Even if the correct 
type/auxtype assignments are known, ProSel-
16 has no built-in means to change file types or 
auxtypes (except through the program's block 
editor and a thorough knowledge of the Pro­
DOS disk format). This should be added. 

No repair program should write extraneous 
information on the disk being repaired. Uni­
verseMaster does so. This "feature" can make 
deleted or "missing" files permanently non­
recoverable by overwriting their contents, and 
ought to be removed in a future version. 

No program should deliberately lock up 
such that a reboot is required. If one is not sup­
posed to write altered directory data to ·disk 
during a repair sequence, then that option 
should not be offered. Deliverance should be 
modified to eliminate that problem. 

The Bottotn Line 
Besides making frequent disk backups, there 

is one simple thing Apple II users can do to 
make loss of data much less probable. Data 
disks should have nothing listed in the main 
volume directory except subdirectories. All 
data files should be in one or another of the 
subdirectories. It is fairly easy for all file 
recovery utilities to deal with such disks, but 
much more difficult to cope with data files lost 
from the main directory. 

Another thing we learned was that owning 
two of these utilities can save your bacon when 
no one of them can do the job. Running either 
Deliverance or UniverseMaster first, then fol­
lowing with ProSel-16, could salvage the files 
on test disk number I (trashed volume directo­
ry) when neither of the utilities could handle 
the whole job alone. Another tip--once you've 
finished repairing a disk using any of these 
utilities, copy all the files to another, newly 
formatted disk. What went bad once, can go 
bad again. That repaired disk shouldn't be 
trusted too far, just in case the problem was 
caused by some kind of media flaw. 

Finally, we repeat a recommendation made 
in the manual for Deliverance-if you are 
somehow able to find copies of"Beneath Apple 
ProDOS" by Don Worth and Pieter Lechner, 
and "ProDOS Inside and Out" by Dennis Dorns 
and Tom Weishaar, get them! These two books 
will teach you everything you could want to 
know about the detailed structure of ProDOS 
disks. With this knowledge, you can use a good 
block editor to recover everything recoverable 
from any damaged ProDOS disk, including files 
whose problems far exceed the power of gener­
al purpose file recovery utilities to solve in their 
"automatic" modes. • 

Sources of 
Products Mentioned: 

Deliverance, v.1.1 
(Part of Salvation Supreme) 
Vitesse, Inc. 
P.O. Box929 
La Puente, CA 91747-0929 

UniverseMaster, v.1.0.2 
Econ Technologies, Inc. 
P.O. Box 195356 
Winter Springs, FL 32719 

ProSel-16, v.8.84 
Harold D. Portnoy 
521 State Road 
Princeton, NJ 08540 

Change-A-File, v.4.02 
Glen E. Bredon 
1431 Woodward 
Bloomfield Hills, Ml48302 

Resource Central 
Box 11250 
Overland Park, KS 66207 

Prices 

Change-A-File 
$10 from Harold Portnoy 

ProSel-16 
$89.95 from Glen Bredon 

Salvation Supreme 
$89.95 from Quality Computers 

UniverseMaster 
$79.95 from Econ Technologies, Inc. 

Beneath Apple ProDOS 
$12.95, including shipping and handling 
from Resource Central. 

Resource Central offers Beneath Apple 
ProDOS- FREE- to any new subscriber 
of any of their disk- based publications 
who mention II Alive and asks for the free 
book. This offer is valid until August 1, 
1994. 
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TOMWEIS 
by Tara Dillinger 

Tom Weishaar has been a 

pillar of the Apple II commu-

nity for over a decade. 

His knowledge and skills 

have earned him a respected 

position in that community 

and the affectionate title of 

"Uncle DOS." Head of 

Resource Central, and for-

mer owner of GEnie's Apple 

II Roundtables, he's still 

heavily involved in "releas-

ing the power. " 
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II ALIVE: How did you first got involved with 
computers? 

WEISHAAR: Long ago and far away, when I 
was in college in the late 60s, I took nine hours 
of computer electives while getting a degree in 
English and Radio/TV/Film at the University 
of Iowa. I didn't have much access to comput­
ers after that, but when my wife and I bought 
our first house in 1978 in Kansas City, we des­
ignated one of the rooms as the "com­
puter room." It wasn' t until 1980 that we actu­
ally bought a computer for it, however. 

Some salesmen had stopped by the company I 
worked for trying to sell us color terminals for 
our mainframe and I asked them if they had a 
personal computer version of the terminal-it 
played a very colorful and illegal game of 
Monopoly. They said they did, and I went to a 
computer store to buy one. The salesman at 
the store said they did have that computer, but 
it was back at the factory for the third time 
being fixed. He then asked me ifl'd ever seen 
an Apple II. I hadn't, but within a few weeks I 
had one in my computer room. That's how it 
all started. 

II ALIVE: Later, you did some work for the 
Beagle Bros. How did that happen? 

WEISHAAR: I enjoyed the Apple II so much 
that about a year later I quit my job as a manag­
ing editor at a news service and stayed home to 
teach myself assembly language programming. 
I was thinking about going into the business of 
teaching people how to use computers, and I 
thought what the computer world needed was 
what is known today as a "presentation" pack­
age. So I wrote one of the first of those and sent 
it to Bert Kersey and Beagle Bros. 

Beagle Bros hadn't published much by outside 
authors, but the week Bert got my program, 
which was called FrameUp, he also got one 

called FlexText from a fellow named Mark 
Simonsen, who eventually bought Beagle 
Bros, and he decided to publish both of them: 
Later I wrote an Apple DOS 3.3 speedup utility 
called ProntoDOS for them. 

II ALIVE: How did you start your first publi­
cation? 

WEISHAAR: Well, all during this time, Bert 
was writing a monthly column for a maga­
zine called Softalk, which was the premier 
computer (and Apple II) magazine of the day. 
He told me it was taking too much of his time 
and that he couldn't handle it anymore, so I 
asked him to suggest me as a replace­
ment when he quit. He did, and I took over the 
column, which was called "DOStalk." It was a 
neat little thing with DOS tips and tricks, and 
explanations of how it all worked. Most of the 
columns (both Bert's and mine) were later 
combined into a book called The DOStalk 
Scrapbook. 

Softalk went out of business in August, 1984. I 
was involved in writing two computer books 
about that time: ProDOS Inside and Out, with 
Dennis Doms, and Your Best Interest, a book that 
explains how interest rates work and how to do 
interest rate calculations with a spreadsheet pro­
gram. When Softalk folded, I felt sure that it 
wasn't because people weren't interested in it. I 
decided to take what I thought were the best parts 
of Softalk-the letters to the editor, the question 
and answer colunm, and "DOStalk," and continue 
them in a newsletter format. 

The newsletter was called Open-Apple, and it 
had a logo that incorporated the Open-Apple 
key and space bar from the He. The first issue 
was published in January, 1985. Later the name 
of the newsletter was changed to A2 -Central. 

II ALIVE: How did Resource Central, the 
company, come about? 



WEISHAAR: For the first few years I worked 
out of my house, and the business was orga­
nized as a sole proprietorship. In 1989, it had 
grown to the point that I thought it should be 
organized as a corporation. That's where 
Resource Central, Inc. came from. 

II ALIVE: What were the publications under 
the under the Resource Central umbrella at that 
time? 

WEISHAAR: Our only publication was Open­
Apple, then. We also had a small business sell­
ing books, hardware, and software to our sub­
scribers, and I was managing the Apple II 
RoundTables on GEnie. I'd been doing the 
GEnie work for about a year. The Apple II 
RoundTable was known as "A2", so when 
we officially became Resource Central we 
changed the name of Open-Apple to A2-Cen­
tral. It was then that we started A2-Central On 
Disk, which was our second publication. 

Our next publication was originally called 
Stack-Central. It was designed for people 
interested in Roger Wagner Publishing's 
HyperStudio. We still publish that, but now it's 
called Studio City. (We change names a lot 
to show how flexible we are!) 

Soon after that we started a disk for Apple­
Works and TimeOut users, called TimeOut­
Central. Then came one for HyperCard IIGs 
users- Script-Central. Nowadays we call 
these three (Studio City, Time-Out-Central, 
and Script-Central) our "special interest 
group" publications. They are all published six 
times a year. Randy Brandt, the project 
leader for AppleWorks 4.0, is the editor of 
TimeOut-Central. Bill Lynn, known around 
the world as the Stupid Button Trick guy, edits 
Studio City. (Let me clarify that. He's a smart 
guy who comes up with stupid button tricks­
that is, things you didn't know HyperStudio 
could do- not a stupid guy who comes up 
with button tricks!) 

II ALIVE: Tell us a little about Script-Central. 
Now that HyperCard GS is available from 
online services and user groups, it sounds like 
a great idea! 

WEISHAAR: Script-Central was originally 
designed t.y Bo Monroe and Hangtime, and, in 
my humble opinion, never really got the atten­
tion it deserves from the Apple II community 
because HyperCard GS never took off. Maybe 
now it will. It's a stunning publication. Every 
issue opens on the street outside the Script­
Central "building." You enter the building, and 
the issue's "features" are in different rooms. 
You navigate the issue by moving from room 
to room. Hangtime continues to edit it and add 
new features. 

II ALIVE: You also have a few non-Apple II 
publications. 

WEISHAAR: Hangtime, the editor of Script­
Central, does a monthly Macintosh disk for us 
called Macrocosm. And we even have a new 
monthly disk for Windows users, too, called 
Solid Windows. We also do a version of Studio 

City for the Macintosh. That covers everything 
we currently publish. 

II ALIVE: You've had some strange names for 
your publications. Like Fishhead's Children. 
What was that one? 

WEISHAAR: Fishhead's Children was a 
strange name. So strange the publication never 
got off the ground. It was designed for people 
who use more than one kind of computer- the 
idea was if you'd already read the manual for 
the Apple II, it would teach you how to use a 
Macintosh and Windows without making you 
read the manuals for those, too, by building on 
what you already knew. I see that one of the 
Mac magazines now has a monthly feature on 
a similar topic. But when we tried to do it, we 
just couldn't get anyone to subscribe, and we 
had to stop publishing it. 

II ALIVE: So are all your publications disk 
based now? 

WEISHAAR: Yes. When Fishhead 's Chil­
dren died, it took !he paper version of A2-Cen­
tral with it. We continue to publish an A2-Cen­
tral "newsletter" each month, but it is only 
available on 3.5 disk, not paper. The same is 
true for all of our other publications. Except 
for Ahs. 

II ALIVE: And what is Ahs? 

WEISHAAR:Ahs is ICON's quarterly newslet­
ter. It's paper-based, not on-disk. We just pub­
lished our first issue this spring. ICON is the 
International Computer Owners Network. You 
see, during the last two years, as we've watched 
our business plunge at approximately the same 
rapid rate that it had grown in earlier years, 
I've spent a lot time trying to figure out what 
computer users need, what Resource Central 
can do, and where they overlap. It finally came 
to me that Resource Central is actually more 
like a user group than any other kind of compa­
ny, and always has been. However, most user 
groups are non-profit. During 1994 my goal is 
to transfer Resource Central's publications 
and summer conference to a new non-profit 
user group, called ICON. I hope those of us who 
are left as Resource Central employees will 
become employees ofiCON. 

II ALIVE: How does one join ICON? 

WEISHAAR: ICON membership is open to 
the public. The annual fee is a measly $8. Peo­
ple can join by sending their name and postal 
address to us along with the annual member­
ship fee. We're at PO Box 11250, Overland 
Park, KS. Our email is ICON@genie.geis.com. 

II ALIVE: What are the benefits of joining 
ICON? 

WEISHAAR: In addition to Ahs, members get 
invited to the ICONference, which is our tradi­
tional summer conference in new clothes. 
Members also get access to Apple system soft­
ware (Apple II and Mac) and to back issues of 
our publications for just $3 a disk. We have a 
members-helping-members program in the 
works, called Help ICON, and we're trying 

very hard to recreate the sense of community 
Apple II users have always had the computer 
universe at large. 

By the way, I forgot to mention it, but the 
annual $8 fee is included in the price of our 
disk subscriptions. In other words, if you sub­
scribe to any one of them, you are automatical­
ly an ICON member, and we waive the $8 fee. 
These now break down into the monthly disks 
for the Apple II (A2-Central) , Macintosh 
(Macrocosm), and Windows (Solid Windows) 
and the Special Interest Group disks for Hyper­
Studio (Studio City, IIgs and Mac), Apple­
Works (TimeOut-Central) , and HyperCard 
IIGs (Script-Central). Prices of those run less 
than $5 a disk. 

II ALIVE: The Resource Central Summer 
Conference (also known as KansasFest) has 
always been a very exciting way to learn more 
about the Apple II and to meet fellow Apple 
II enthusiasts. In the past, Resource Central 
and the A2 Roundtables were jointly owned, 
and both benefited from the combination­
especially at the conference. But recently, the 
A2 and all the other RT' s once owned by 
Resource Central were purchased by Dean 
Esmay. How will this effect the conference, if 
at all? Will these two entities still continue to 
work closely together? 

WEISHAAR: As Dean mentioned in his inter­
view last month, he has purchased Syndi­
Comm, Inc., a corporation that Kent Fillmore 
and I formed to manage a number of areas on 
GEnie. I no longer have any responsibility on 
GEnie, but I continue to be active there. Dean 
will be bringing his staff to our summer con­
ference as usual. We expect the conference to 
be better than ever. It's not as technical as 
many people seem to think. Still, programmers 
find it to be the primary gathering for Apple II 
hackers. I hope that tradition continues. 

II ALIVE: Do you have to be an ICON mem­
ber to go to the conference? 

WEISHAAR: Yes, the conference is for mem­
bers only- but since you can join for $8, I 
don't expect that to keep many people away, 
especially since the $200 registration fee is 
$100 lower than last year's, and rooms with 
meals are only $35 a night. 

II ALIVE: When is it, and how do we register? 

WEISHAAR: The conference will be held at 
Avila College in Kansas City, Missouri 
on Thursday, Friday, and Saturday, July 21, 
22, and 23. We will have several tracks of ses­
sions on Thursday and Friday. Saturday will be 
an "unstructured" day. We plan to have tables 
set up for swap-and-shop type activities on 
Saturday, and expect folks to stand around the 
glowing monitors and tell tall tales. To regis­
ter, call us at 913-469-6502 so we can get all 
the information we need to make sure you 
have a great time. 

II ALIVE: Sounds great, Tom! II Alive will be 
there! See you in July! 

WEISHAAR: Yes, see you there! • 
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The Tinies, Apple IIGS 
by Brutal Deluxe, freeware 

The big news of the 
month is tiny. Well, it's 

The Tinies! And it 
comes to us through the 

benevolence and pro­
gramming skills of 
France's Brutal Deluxe. 

The Tinies gained pop­
ularity in the Macin­
tosh, PC, and Amiga 

markets as a commercial game but was never developed for the Apple 
IIGs-until now. Evidently, the group has connections with Atreid Con­

cept, the company that developed the commercial versions, and were 
given permission to port it to the Apple IIGs as freeware. 

The Tinies is fun for the young and not-so-young alike. The graphics 
are very well done with 

3200-color screens, the 

sound effects will make 
you smile, and you 
won't want to stop 

playing until you've 

mastered all 10 l levels. 
And just in case you 

become obsessed with 
it, I've included a sepa­

rate program with passwords to all the levels and a small patch to fix a 
bug that prevents you from finishing level 87. 

Baseball Trivia vA.2, Apple IIGS 
by Russell Eagle, $10.00 shareware 

What better time to 
practice your knowl­

edge of baseball trivia 
than during the height 
of the season? This two 
player game has three 

difficulty levels (rookie, 

all-star, and hall of 
fame) and an option to 

show the correct 
answers. Each player gets 30 seconds to correctly answer each question, 
and like the real game, you get three outs per inning. 

Another Trivia Game, Apple ll's 
by Rudy A. Guy, Public Domain 

Another Trivia Game is another way to exercise your mind. It is 
played by up to four players or teams who can set the goal at the begin­

ning of the game. One of the nice features of this one is the ability to 
accept an answer even if it does not exactly match the computer's 
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answer. There is an editor that allows new questions to be answered, 
making this perfect for the classroom to reinforce the current curriculum. 

The game is text-based and additional question disks are available from 
the author. 

Change-A-File v. 4.20, Apple ll's 
by Harold Portnoy, freeware and shareware. $10.00 

Change-A-File is a powerful file utility with 5 options designated as 
freeware (Change File Info, Strip Line Feed, Strip Control Character, 

Insert Llnefeed). The other six utilities can be unlocked by sending in the 
shareware fee and obtaining the password. Once unlocked, additional 

options include A WP to TXT File, TXT to A WK. file, exhume A WP file, 
A WP File Doctor, and Restore ADB. This program was recommended in 
this month's feature on File Recovery programs. 

Trax. Apple II' a 
by Ron Kneusel , freeware 

Trax is a collection of utilities that manipulate DOS 3.3 disks. Utilities 
included are a sector editor, VTOC editor (volume table of contents), DOS 
utilities (raw data dumps, zapping of DOS commands, changes the name 

and type of boot program, bad sector scan and more), and an J.D. marker. 
If you still have DOS 3.3 disks, you'lllike this one! 

The Shareware Spy Library 
Programs mentioned in Shareware Spy are available from most online 

services and user groups. As a convenience to those without access to a 
local user group or a modem, we also offer the programs on disk. Send 
check or money order (in US funds) for $5 per disk to: Shareware Spy, 

P.O. Box 866511 , Plano, TX 75086-6511. (If you live outside North Ameri­
ca, include an additional $5 per order for airmail shipping.) Make checks 

payable to "Shareware Spy." Allow 2-4 weeks for delivery. 

Important Note: When you buy a Shareware Spy disk, you are paying 
for the blank disk, postage, and labor involved in compiling the disk, not 
the software itself. You are still legally and morally obligated to pay the 
shareware fee for any shareware programs you decide to keep. (Remem­
ber, public-domain and freeware prgrams can be freely copied and distrib­

uted, but shareware must be paid for if you use it past the trial period.) 

Programs do not include necessary System Software (ProDOS & 
Basic. System or IIGs System 5.04 or later.) 

May/June 1994 
BA 3.5 GS 
BB 3.5 GS 
BC 5.25 
80 5.25 

The Tinies 
Baseball Trivia, Another Trivia, Change-A-File, Blockhead 
Another Trivia, Change-A-File, Blockhead 
Trax 

March/Apri1 1994 
7 A 3.5 GS Hangman, Plumb Crazy, Yahtzee, Code Matcher. WriteAway! 

?B 3.5 GS DocVu, Ensoniq Peeker, Finder Talk, Synthlnit, Eye, Ear, 

(Continued on page 54) 



A: Flepttea~ drtve• fs, a dl:ive; wltfclt eam store· ZJJ Mi!J ofi 
data on: an ordinary:.loo/ii . .(6Jl .. Whatt$. it gorJd 
for'l Welt . it'S, great" for o UJl a! lfardtdH've;".D aan 
read MB:.I!JOB dou6ie· density 2'01() ancD liig!b aenstty 
(1.44MB} diSks: onee you1 ad({ ' 'Stem fiiO:Jl ~~~~J!J'@S 
File System Tta1lKfator,. nott to' mentfon M:aci'niDsh· BJll!S: 
Tifg/l-de118ity· and FfoptfcaJf dliks> (wttli' tli~ JJIJ!S• D'S:l)~ It 
can read and write; Pro DONi liigh:.denslfJ'' JiJ"' dfslis ere'-· 
ated In another Ffopttcal. drwe· or: iw aw A:. wer ... 
Drive. FinallY; it malte¥' a fine· auppfemenfat:y Hve .. 
/'ye had one· on my Alpptell/asfor, aoout ayem: nn~ amP 
l think I 'm :finally oeg/nning to, use tt. effitvtivef1.' /J lroprt Jl 
can sliare some· ttos with! you No yott ~lf'f have to' apemf 
a year jigprlng out the best way to use: yorll:'Si, 







IBM users tend to assume 

that anyone with a computer 

can read their disks-since 

IBM is The One True Com-

puler System. In the past, 

people reacted with disbelief 

when I told them I couldn't 

read their disks. Now, with 

my Floptical drive (and the 

System 6.0.1 MS-DOS FST), 

I can finally read the double-

and high-density MS-DOS 

disks that others toss my way. 
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small and attractive case from Trimm Indus­
tries. The case's power supply was creating an 
electromagnetic disturbance, and the cover was 
bouncing the interference back at the Floptical 
drive! Sure enough, when I removed the cover 
from the drive, all problems ceased. The minute 
I put the cover back on, my troubles resumed. 

The dealer was able to fix the drive quite 
easily with some extra shielding once he had 
pinpointed the problem, and I was relieved to 
find that it was not an intrinsic flaw of the 
Floptical design. 

In Sunnnary 
On the credit side of the ledger, we have the 

facts that a Floptical drive works well as a 
backup device, functions well in a manner sim­
ilar to a removable hard drive, and will read 
high-density ProDOS, MS-DOS, and HFS disks. 
On the debit side, the Floptical won't read a 
conventional ProDOS 3.5" disk, does not oper­
ate at the same speed as a hard drive, and sup­
ports a single-drive copy only if the human 
operator doing so has plenty ofleisure and iron 
nerves. Although a Floptical can be used as a 
boot device, that could be inconvenient; a 
Floptical drive works much better as a supple­
ment to a hard drive. 

I'm very happy with my Floptical drive. Look 
not to me for advice on how it compares with a 
tape drive or a conventional magnetic removable 
hard drive; I have used neither sort of system. 
Don't ask me to predict whether it will become 

the standard; I never prophesy, as one look at my 
Beta VCR will tell you. I can only say the Flopti­
cal drive has not disappointed me. • 

Sources of 
Floptical Disks: 

Best Computer Supplies 
(800) 544-3472 

Diskette Connection 
(800) 654-4058 

Lyben Computer Systems 
(810) 268-8100 

MEl/Micro Center 
(BOO) 634-3478 

PC Connection 
(800) 800-5555 

Quality Computers 
(800) 777-3642 

Sources of 
Floptical Drives 

Tulin Technology 
2156H O'Toole Ave. 
San Jose, CA 95131 
(408) 432-9057 

Micro-Peripherals, Inc. 
3814 Forest Village Drive 
Kingwood, TX 77339 
(713) 358-4338 



AppWIIDevclopmen~ 
atMECC 
by Ron Evry 

A !though the number of Apple II software 
developers has been declining, MECC 
(the Minnesota Educational Computing 
Consortium) has been pumping out new 

titles as if it were still 1985. With MECC prod-
ucts in virtually every elementary school in the 
nation, they have yet to hear that there is "no 
market" for Apple II products. In the past year, 
I have seen and used at least ten new Apple II 
programs from MECC in my K-5 computer 
lab-and all of them are top-notch. 

DIGITAL EXCITEMENT 
The most popular new program among 

teachers and students has been Dueling Digits, 
a remarkable way to teach and reinforce that 
old bugaboo of mathematics, place values. 
Groups of kids who normally groan at the 
mention of place values cheer when Dueling 
Digits boots up. 

The program has the feel of a TV game 
show-with an announcer, a toothy host, and 
an array of silly prizes. In the practice mode, 
students compete against computer-generated 
opponents in an attempt to place random num­
bers from an on-screen ball machine into the 
best possible places to get the highest, lowest, 
closest or furthest number. Knowledge of place 
values is essential to win, but even students 
who fail to grasp the concept in the classroom 
pick it up quickly using the program. When a 
student has the hang of it, he or she can play 
Tic-Tac-Digits against a virtual opponent, or 
two students can play against each other. 

As in most all MECC programs, pressing 
Control- A at the main menu brings up the 
Teacher Options, used to set the number of 
digits and the particular type of game for the 
practice mode. Positive and/or negative num­
bers can be selected, making this program an 
excellent introduction to those concepts. The 
hosted Tic-Tac-Digit game cannot be adjusted; 
it is more suitable for 4th grade and higher. 
This program also has a slightly confusing triv­
ia game (aimed at middle school students) and 
a nifty random number generator for general 
classroom use. 

GETTING CRYPTIC 
CryptoQuest is a new twist on the Carmen 

Sandiego-style games that have proven so pop­
ular in elementary schools everywhere. Stu­
dents search in cities around the world for 
clues to the location of a hidden object, which 
they must then unlock with one of a limited 
number of keys given. 

The twist here is that the clues are written in 
code. Before embarking on their quest, students 
study an interactive tutorial in code-breaking. 
The tutorial itself is fun and challenging. Here, 
too, I have seen otherwise indifferent students 
perk up when they discover how codes work. 
There's no getting around it- the kids have to 
use their brains playing this game, but that just 
heightens the sense of achievement they feel 
when they unravel a message and figure out 
where to go to use their key. 

A HOT ONE 
Another travel game on the list is Arizona 

Mix, an intricate simulation adventure that 
takes the student through the state of Arizona 
in search of abandoned mines. Succeeding at 
Arizona Mix requires good planning (buy the 
proper supplies for hiking through the desert 
and digging in dark mines or you'll wind up in 
need of help), solid note-taking skills (people 
you meet in this game give you important 
clues), and map-reading skills. 

The player must travel by jeep both on and 
off Arizona roadways. To help, the program 
includes an in depth on-screen guidebook cov­
ering about a hundred locations, and an atlas 
showing how to get to any of them from any­
where in the state. You can visit any town or 
city you pass through to buy supplies or get 
medical attention. At various points in the 
game, the player must search at an out-of-the­
way site for the hidden mine, remembering to 
lug water, a compass, a first-aid kit, flashlight, 
pick and shovel, and a cellular phone (to call in 
your find). The maps, pictures, and animation 
sequences in this game are colorful and inter­
esting. 

e the LARGEST 

Dueling Digits 

CryptoQuest 

Arizona Mix 

Treasures for Sale 
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HEAD OF THE CLASS 

Amazing Arlthmetrlcks 

A COOl ONE 
We go from the heat of the Arizona desert to 

the wilds of Alaska in another new MECC 
game called Dogsled Ambassadors. As stu­
dents embark on a mission to pick up artifacts 
from far-flung Indian villages for a museum in 
Nome, they learn about and select the proper 
dogs to pull their sleds, and position the team 
in the proper order. The player chooses a trav­
eling companion from a handful presented on­
screen; each has varying talents and experi­
ence. Careful purchase of food and supplies 
before setting out will avoid starving, freezing, 
or losing the dogs. 

Although there are limits to hi-res Apple II 
graphics and animation, Dogsled Ambassadors 
truly captures the look and feel of a trek 
through the snow with a dog team. Each vil­
lage the team passes through looks sparse but 
inviting. The journey through the Alaskan 
wilderness is educational and thrilling. A com­
pleted mission earns a printed certificate-and 
the game is so challenging that the student is 
proud to receive it. Only one or two students in 
a fifth grade classroom will succeed the first 
time around, but even those who don't succeed 
at first will want to try again. 

HAWED TREASURE 
Treasures for Sale is a near-masterpiece of 

Apple II programming-with one slight flaw. 
Much of it is unique and fascinating to stu­
dents, but out of literally hundreds of fourth 
and fifth graders who have used this program 
in my lab, almost all of them agree it misses 
one key feature. 

In this game, students scour through their 
basements, living rooms and attics looking for 
forgotten items that they no longer want and 
wish to get rid of by holding a garage sale. 
Kids love opening up virtual trunks, boxes and 
cabinets to uncover old comic books, marbles, 
chess sets, transistor radios and the like. 

After familiarizing themselves with the con­
tents of their on-screen homes and tucking up 
to four treasures in their boxes, the students get 
to hit the street and interview up to fifteen kids 
in the neighborhood about their interests, 
finances and availability . Armed with that 
knowledge, they prepare and print advertise­
ments for their sale, using one of eight differ­
ent techniques presented by the program. Trea­
sures for Sale is a wonderful tool for teaching 
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students how marketers target and manipulate 
them through advertisements. 

The flaw? After students create and print their 
advertisements, the program is over. Without 
exception, every student who used it in my lab 
wanted to see the garage sale occur on screen! 
Perhaps future editions of the program can fea­
ture a sale with interviewed characters coming 
by and buying (or not buying) treasures. 

OTHER TITLES 
Nutrition Nabbers teaches healthy food 

selection. Students guide a set of chomping 
teeth to good food choices selected from cate­
gories including vegetables, fruits, grains, and 
healthy foods. Most kids are familiar with 
MECC's other Chomper-type programs, so the 
learning curve is quite gentle. 

Amazing Arithmetricks presents very chal­
lenging math problems in a series of carnival 
tents. Options include substitution ciphers, 
magic square type puzzles, and other brain­
busters. Amazing Arithmetricks works best for 

MECC has been producing 

top notch educational 

software for schools and 

homes for over a decade now. 

Most of their catalog is for 

the Apple II, and they are 

continuing to develop new 

products. 

bright fifth and sixth graders, middle, and even 
high school students. In fact, even some well­
educated adults might need to think for a while 
before solving some of these problems. Students 
find the manner of presentation quite addictive. 
Fifth graders may groan when first confronted 
by the contents of each tent- but I have to drag 
them away when class time is over. 

On Stage is aimed at pre- and beginning 
readers who choose from pictures of cartoon 
animals engaged in different activities and then 
place them in logical sequence. An interesting 
trick that captures kids' attention immediately 
is to hold down the space bar during the selec­
tion process to rotate through the pictures 
quickly, creating a pseudo-animation. The pro­
gram also has true animation sequences, 
accompanied by delightful little tunes. For a 
spectacular effect, try having a lab full of kids 
press the Play button at the same moment. 

The reading comprehension program 
£erieville Library has more than a passing 
resemblance to Windy City and Fish School, 
two older MECC programs with a similar user 
interface. For 5th and 6th graders, this spooky 
program has students chasing papers around a 
haunted library filled with ghosts and polter-

geists. When they grab a paper, they must read 
it and then answer questions about what they 
read. This is a good program to trot out just 
before Halloween. 

ElectrifYing Adventures demonstrates elec­
trical circuits for 4th, 5th and 6th graders by 
simulating a trip into a dark mine-to look for 
treasures and electrical switches. This program 
works best in conjunction with planned lessons 
on the subject, including specific points cov­
ered in the program. Unlike some of the other 
MECC programs, if a student doesn't already 
"get it," he or she is not likely to pick it up 
from playing this game. Still, the artwork is 
colorful, and with patience, the program can be 
rewarding for students. 

Pizza to Go is a delightful method of intro­
ducing simple machines (pulleys, levers and 
gears) to students. Kids control a cartoon pizza 
delivery character (either a boy, a girl, or a 
dog) who has to deliver anchovy pizzas to 
sharks, blood pizzas to vampires, and porridge 
pizzas to bears. (It sounds disgusting, I know, 
but the kids love it.) To get past obstacles, they 
have to maneuver various weights with the 
aforementioned devices. Through trial and 
error, students wind up getting the hang of ful­
crums and wheels and deliver their pizzas fresh 
and on time for on-screen dollars. Once again, 
there is something amazing about seeing a lab 
full of 3rd or 4th graders using the principles 
of force and motion to win a game, and the 
folks at MECC deserve a big hand for this one. 

ON THE MECC TRAil 
MECC has been producing top notch educa­

tional software for schools and homes for over 
a decade now. Most of their catalog is for the 
Apple II, and they are continuing to develop 
new products. I spoke to Pat Kallio at MECC, 
who told me that they make it a point to con­
sult with teachers and Apple II user groups 
across the country about their programs. They 
are constantly trying to meet the needs of an 
ever-changing educational market. 

In the 1994-95 school year, MECC plans to 
introduce even more new Apple II programs. 
Look for math programs called Number 
Jumpers (a math strategy game) and Sum Sto­
ries (a promising blend of on-scree'n math 
manipulatives and written description). New 
Social Studies entries include Rescue in the 
Outback and Caravans to Timbuktu, which 
explore old Australia and ancient Africa, 
respectively. Future language development 
software for primary grades is Word Builders 
and Pet Shop, while a unique program called 
Science Giants, helps 3rd to 6th graders dis­
cover great scientists and their achievements 
by interacting with them. 

As many Apple II users know, the power of 
this machine is still largely untapped. Appar­
ently, the folks at MECC feel the same way. 
From their current crop of programs, I expect 
MECC's software developers will continue to 
explore the potential of the Apple II for many 
years to come. • 



The X-10 Home 
Automation System: 
But can it mow the lawn? 
by Art Coughlin 

A !though it's more like an unpaved road 
than an electronic super highway, the 
electrical wiring in your house can be 
your pathway to home automation. 

Lights and appliances are under your control 
with the help of inexpensive, easy-to-use hard­
ware. Wake up to the sound of your stereo. 
Warm the house, fire up the hot tub, and turn 
on the lights before you even leave the office. 
You can do it all with the X-10 system and a 
little imagination. 

It is important to note that no additional 
wiring is required to use the X-10 system. The 
signals that control your lights and appliances 
are sent directly through your house wiring. 
You just plug it in and go. And, best of all, 
there's a way to let your Apple II control it all. 

X-10 Inc. is a major player in the home 
automation market, so it's no surprise their 
protocol for communication between the vari­
ous types of hardware has become the defacto 
standard. They are not the only supplier of X-
10 compatible hardware; other companies such 
as Stanley, Schlage, Leviton, and Radio Shack 
sell the same hardware-and I do mean the 
same hardware. No matter who you buy from, 
you're getting the same equipment; only the 
names have been changed to confuse the con­
sumer. The X-10 company was formed around 
1978 (as BSR) but I didn't discover them until 
1983, when a BSR interface was offered for the 
new AppleCat modem I bought for my Apple 
II Plus. My house hasn't been the same since! 

There are four types of X-10 equipment: 
modules, consoles, wireless transmitters, and 
transceivers. 

MODULES 
Modules are X-10 receivers. They receive sig­

nals sent from consoles or transceivers, via elec­
trical wiring, and provide on/offi'dirn control for 
lights or appliances connected to the module. 
There are over a dozen types of modules to han-

die most types of lights or appliances. The most 
common type of module is the simple plug-in 
box, measuring 2'/, x 3 x 1'/, inches. These mod­
ules come in three styles: lamp modules (that 
allow dimming) and two types of appliance mod­
ules (two- and three-prong). Plug one of these 
modules into a wall outlet, and plug a lamp, TV, 
fan, or coffee maker into the other end. 

Another popular module is a replacement 
for the standard wall switch. It's used to con­
trol overhead lighting or switch-controlled 
machinery, such as a pool pump, ceiling fan, or 
hot tub. The wall switch module has a push­
button on it, rather than the up/down switch 
found on a standard wall switch, to prevent the 
manual operation from interfering with the 
automated operation. It also has a manual lock 
to defeat the use of the push button if you only 
want to use it under X-10 control. There is also 
a 3-way wall switch module that works exactly 
like its manual counterpart, and a module to 
replace standard wall outlets. 

CONSOLES 
Consoles, X-10 transmitters that send the 

signals to the modules, are the heart of the 
automation system. There are a variety of con­
soles available. My favorites include the Maxi­
Controller, the Infrared Universal Remote, and 
the CP290 Powerhouse Computer Interface. 

The Maxi-Controller is a tabletop unit with 
buttons to control 16 devices at a time, within a 
range of 256 devices, including dim/bright con­
trol for lamp modules and a "panic button" that 
will tum on all lamp modules. The Infrared 
Remote is a nifty gadget. It's a standard univer­
sal remote used to control TVs, VCRs, CD play­
ers, etc., in addition to the ability (with an 
optional infrared receiver box) to control 16 
devices. Imagine settling back in the easy chair 
and being able to control the lighting and room 
temperature, as well as the TV! An absolute 
must for the aspiring couch potato. 

But by a wide margin, my all time favorite 
console is the CP290 Computer Interface. It 
gives me an excuse to mess around with my 
IIGs and dream up new programs to take 
advantage of the X-10 system. 

WIRELESS TRANSMITTERS 
Wireless transmitters provide X- 10 users 

with a new degree of freedom. These battery 
operated portable devices transmit wireless 
radio signals to X-10 transceivers. The two I 
have seen are the handheld remote, controlling 
up to 8 devices and a keychain remote that can 
control two devices. The transmitters have a 
range of about 1 00 feet, but can be extended 
another 100 feet or so with a Wireless Range 
Extender. 

TRANSCEIVERS 
Transceivers link the wireless transmitters 

and the electrical wiring in your home. The 
transceiver plugs into a wall outlet and listens 
for radio signals from a wireless transmitter. 
When it hears a signal, it in turn, transmits the 
appropriate X-10 signal over the electrical 
wiring. 

HOW IT WORKS 
The X-10 system is truly "plug and play." 

Plug your command console into a wall outlet, 
plug lights and appliances into modules, and 
you are ready to go; no wiring, soldering, or 
programming required. It works on a system 
based on "house codes" and "device numbers," 
used to identify various devices throughout 
your home. The system can address 16 house 
codes (A-P) and 16 devices (1-16) per house 
code, which means a maximum of 256 devices 
can be controlled. Each module has two little 
dials on it, one to set the house code and one to 
set the device number. Most consoles have one 
dial to set the house code. 
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When you issue a command from a console, 
the house code, device number, and the com­
mand information are sent through the electri­
cal wiring to the modules. Every module 
"hears" the broadcast, but only the ones with 
matching settings respond. You can have sev­
eral modules set to the same house code/device 
number combination and they will all respond 
as one to commands. (For the technically 
include: the actual command is a 5 volt digital­
ly encoded signal sent in a series of 120 kHz 
pulses. Controllers transmit a 5-7 volt signal, 
while modules require at least a lOOmV (.1 
volt) signal to activate.) 

Standard appliance modules are rated at 500 
watts maximum, and lamp modules at 300 
watts for incandescent lights. Appliance mod­
ules also carry a motor load rating of '/, horse­
power and a resistive load of 15 amps. 

TIMING IS EVERYTHING 
A command console and a few modules 

give you the first level of control. You can turn 
things on and off in real time, but don't have 
the ability to schedule events. The second level 
of control enables you to turn things on or off, 
any time of the day or night. This requires 
either a Timer console or the CP290 Computer 
Interface. 

The standard Timer console is pretty limit­
ed, allowing you to set two on and two off 
events for each of four devices. The CP290 will 
allow 128 timed events. You decide which 
devices are addressed (any of the 256 can be 
used) and how many are to be on or off ev~nts. 

Remote control of your home from any­
where is possible with the Telephone Respon­
der. It allows you to phone home and control 
up to ten devices using Touch Tone signals. 
When you're at home, the Telephone Respon­
der can be programmed to flash selected lights 
when the phone rings, or used as a manual 
command console, allowing pushbutton con­
trol of up to eight devices (as can the Timer 
console and the CP290). 

I haven't achieved the fourth level of con­
trol, but I can tell you it has to do with a IIGs 
connected to a CP290 and an EEG brainwave 
monitor ... 

THERE IS A GROWTH 
IN YOUR HOUSE ... 

My X-10 system keeps growing; modules 
seem to multiply like rabbits. I started out with 
one lamp module and today I have so many I 
don't bother to keep track of them. I'm so 
accustomed to home automation that I don't 
really take notice of things happening in the 
house; it's all part of the daily routine. 

I use an X-10 Thermostat Set-back module 
to regulate the heat during the winter. This lit­
tle device sits under the thermostat, emitting 
warm air, making it appear warmer than it real­
ly is. I set my thermostat for 70° and activate 
the set-back module whenever I want to lower 
the temperature of the house. I have an event 
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set in the CP290 to deactivate the set-back 
module 45 minutes before I'm due home from 
work, so the house is warm and toasty when I 
arrive. Another event activates the set-back 
module at 12:30 am to drop the temperature 
back down to 62° for the night. Another deac­
tivates the set-back module 30 minutes before I 
wake up in the morning and a final event acti­
vates the set-back module for the day. I don't 
even realize this is going on anymore; when 
I'm home the house is warm and when I'm out 
(or asleep), I'm conserving oil. 

Sometimes I'm about to do a routine chore, 
when it dawns on me that I could automate it 
and save myself time while getting better 
results. That's what led me to buy a plant 
watering system. I don't have a lot of plants, 
but the ones I do have need water a lot more 
often than I remember to water them. The 
water system will deliver a 10-20 second spurt 
of water when power is supplied, then shut 
down until power is removed and reapplied. I 
hooked the system to an appliance module and 
set two events (one on and one oft) for seven 
days a week. Not a single plant has died since I 
installed the system. 

I can't hear people knocking on the kitchen 
door when I'm downstairs watching TV, much 
to the annoyance of visitors. X-10 to the res­
cue! I hooked up a security camera to view the 
driveway and ran the video signal into a VCR. 
The VCR is connected to the wide screen TV 
with a picture-in-a-picture feature, and the 
VCR and security camera are plugged into 
appliance modules. Now, with the touch of a 
button on my universal remote, I can pop a 
window on the screen with a view of the drive­
way and kitchen door. All it takes is a little 
imagination. 

CP290 COMPUTER INTERFACE 
The CP290 Computer Interface is the heart 

of my system; it beats a standard Timer con­
sole by a mile. If you have a computer (and 
I'm assuming that since you read II Alive that 
you do), get the CP290 and forget the Timer 
console. 

The CP290 console allows flexible computer 
access to your X-10 system. It can also control 
eight devices manually from the buttons on its 
front panel. It gives you access to all 256 
devices, and allows storage of 128 timed 
events. A timed event for the CP290 consists of 
the time of day and days of the week to acti­
vate, the function to perform (on/dim/oft), the 
house code, and the device numbers (all 16 
devices for a house code could be assigned to 
one event). 

Once the CP290 has been programmed, it 
can be detached from the computer and will 
operate on its own. Its internal clock carries 
out programmed events. A nine volt battery 
backups the clock and stored events in case of 
a power failure. 

If you detach the CP290 from the serial port, 
though, you won't be able to use it interactive­
ly through the computer. Sometimes it's nice 

to be able to control things without getting up 
from the machine. If you have used up the 
available serial port(s) on your Apple, you can 
always add an NB switchbox. I use an NB/C/D 
switch box to connect an Image Writer II print­
er, a DeskJet 550c printer, and the CP290 to the 
IIGs printer port. The only hard part is remem­
bering to throw the switch to use the correct 
device! 

The CP290 is available for three platforms: 
IBM, Mac, and Apple II. (Yes, this is one of 
the few mainstream computer packages that is 
available in an Apple II version!) Each pack­
age contains the exact same CP290 console 
with the appropriate cable and software includ­
ed. If you own an Apple lie or He, the Apple II 
package is for you. The Apple He also requires 
a Super Serial Card. Cables for both Apples 
are included. The Mac package is suitable for 
the Apple lias, as the cable is identical even 
though the software won't work. The cables in 
the Apple II package won't fit the IIGs and the 
included software won't work through its seri­
al ports. 

SOFTWARE 
The software that comes with the Apple II 

appears to be adequate, although I've never 
used it. The IIe!IIc disk includes a utility pro­
gram allowing you to access the CP290 with 
ampersand commands from Applesoft BASIC. 
I've heard complaints of slowness regarding 
some of the 8-bit programs, but to be fair, 
some of the lack of speed can be attributed to 
the CP290 itself It communicates at a leisurely 
600 bits per second. 

The online services are the best place to 
explore for additional software and informa­
tion. I use GEnie, and find it to be a great place 
to exchange X-10 ideas. GEnie has two places 
to discuss X-10. There are several topics in the 
Consumer Electronics Bulletin Board, and 
another in the Apple II Bulletin Board. 

Software for the Apple IIGs is tougher to 
find, as X-10 has never released any. David Hill 
of Mainframe Software wrote a desktop appli­
cation for the IIGs in the late 1980s, and 
although he has discontinued support, he has 
allowed it to be uploaded to GEnie as freeware. 
I've never used it, so I can't comment on its 
performance. I've heard that it will only work 
with the modem port and that it is not compati­
ble with System 6. A search of the files on 
GEnie turned up another program, HCS v.8.1 
(Home Control System) and a companion 
patch file to allow it to work on a lie or Has. I 
have not tried this software, so again, I cannot 
attest to its useability, but it is available from 
the A2 RoundTable on GEnie. 

Since I couldn't find software to suit my 
needs, I wrote my own CP290 package for the 
Apple Has. The newest version, which should 
be available by the time you read this, consists 
of the following: 

X10House: an NDA that provides control for 
all 256 devices and 128 events. Fast and easy 
to use, it provides access to the X-10 interface 
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from most 640 mode desktop programs with 
options to create and update events, print a list­
ing of events, and update the CP290's internal 
clock. 

X10Doctor: a desktop utility program that 
allows you to save and restore schedules, run 
the X-10 internal diagnostics and provide sun­
rise/sunset or daylight savings/standard time 
corrections to selected events. Includes options 
to set up the X10ACE, PowerScreen and Virtu­
all 0 programs 

X10ACE: an init that automatically applies sun­
rise and/or sunset corrections to selected events. 

PowerScreen: an init that uses the CP290 as a 
"screen blanker" for your monitor, turning it 
off after a period of inactivity. (Your monitor 
must be plugged into an appliance module.) 

Virtual10: an init that automatically loads dif­
ferent schedules to the CP290 on selected days 
throughout the year. 

All of the applications can access either seri­
al port, and you can leave the slot setting in the 
Slots Control Panel to "Your Card," allowing 
use of the slot corresponding to the serial port. 
All applications require a desktop environment 
and work with System 6. The package is avail­
able from me for $22 (US), or if you would 
like a more detailed features list, send a self 
addressed stamped envelope to: Art Coughlin, 
230 Clamer Road, Trenton, NJ 08628. 

If you would like to write your own soft­
ware, the CP290 comes with a complete, if 
somewhat cryptic, programming manual show­
ing the eight commands you can send, the 
CP290 responses, and how they are formatted. 

TROUBLESHOOTING 
Nothing in this world is perfect, and that 

holds true for home automation. While I've 
found the current X-10 hardware to be quite 
reliable, you can run into other problems that 
are perceived as malfunctioning X-10 equip­
ment. When you plug in that new X-10 gizmo 
and nothing happens, don't panic-check the 
obvious. Often the problem is caused by an 
incorrect house code or device number setting 
on a module, or incorrect house code on a con­
sole. Check the device you are trying to con­
trol: Is it actually on? Is the wall outlet you are 
using for either the module or the console con­
trolled by a wall switch? Is it on? Is the mod­
ule or console plugged into a surge suppressor? 
Surge suppressors can rob strength from the X-
10 signal, but the effect can vary quite a bit 
from model to model. 

Distance itself eventually weakens the X-10 
signal, so if the module is far from the console, 
the module might not activate. Try moving the 
module closer to the console as a test. If dis­
tance is a problem, you can purchase a signal 
booster; unfortunately, they are rather expen­
sive. Distance should only become a problem 
for long wire runs in homes over 7,000 sq. ft., 
homes with old or deteriorating wiring, or 
homes with a lot of heavy loads on the line. 

Some appliances can also generate noise on 
the electrical line. You can purchase a variety 
of filters to counter this problem if it interferes 
with the operation of your modules. Other 
devices, such as wireless intercoms, that use 
the same line can conflict with the X-10 sig­
nals. In fact, if you send signals from two sepa­
rate consoles at the same time, you will experi­
ence an X-10 "collision" and the signal will 
fail. Remember, this is a one-lane road. 

Another possible problem occurs when the 
220 volt service to the home is split into two 
110 volt "legs." If there isn't a "bridge" some­
where between the two legs, you effectively 
have two separate circuits, as far as the X-10 
system is concerned. Modules on one leg 
won't respond to consoles on the other leg. 
Worse yet, some 220 volt appliances may tem­
porarily bridge the legs while they are on. This 
would show up as an intermittent problem in 
your X-10 system; modules on the other leg 
will respond as long as the appliance causing 
the bridge is running and not work when the 
appliance is off. Fortunately, this can be over­
come by connecting a Phase Coupler between 
the two 11 0 volt legs in the circuit breaker box. 
(Warning: Even though this is a relatively sim­
ple job, it should only be done by an electri­
cian. Good as your X-10 system may be, it still 
needs you alive to guide it.) 

One last caveat-if your neighbor's house is 
on the same master transformer as yours, it's 
possible that signals from your house might 
reach his (or vice versa). This probably won't 
be a problem if your neighbor doesn't have an 
X-10 system of his own, but if he does and you 
experience leakage, you may need to isolate 
your house electrically (or agree with your 
neighbor to use different house codes). Again, 
contact an electrician. 

COST 
As noted below, costs will vary depending 

on where you buy your supplies. Listed here 
are some prices from Radio Shack's catalog: 

CP290 Computer Interface $70 

Maxi-Controller $25 

Telephone Responder $80 

Timer Console $30 

Lamp module $13 

Appliance module $13/$14 (2 prong /3 prong) 

Wall Switch module $13 

Set-Back Thermostat module $20 

Generally, you can buy X-10 hardware for 
less through mail order houses, but when you 
figure in shipping vs. local sales tax, you may 
only really save if you are placing a large 
order. Radio Shack has a sale on its X-10 
equipment a few times a year. During the sale, 
their prices are about as good as you will find 
through mail order. One thing you should defi­
nitely not buy at Radio Shack is the CP290 
Computer Interface. They only sell the IBM 
version, and you can get it for a lot less 
(around $44) from Dyers Electric. • 

SOURCES 
Dyers Electric Supply 

7350 Varna Ave. 

N. Hollywood, CA 

818-983-0371 

Ask for Jim Wilson. He knows his stuff and 
his prices are very good. Buy your CP290 
here. 

Home Automation Labs 

5500 Highlands Parkway Suite 450 

Smyrna, GA 30082-5141 

1-800-HOME-LAB 

A bit pricey but a great selection of X-10 
and other stuff. Get this catalog. If you 
already have a CP290 but lack the proper 
cable for the 1/Gs serial port, HAL sells a 

Mac replacement cable for $15. 

Home Control Concepts 
9520 Padgett St. Suite 108 

San Diego, CA 92126 

1-800-CONTROL 

A good selection of X-10 hardware. 

Radio Shack (Plug 'n Power brand) 

Just around the corner from you. A modest 
selection of hardware but handy when you 
are having an appliance module emer­
gency. 

A GREAT SOURCE 
FOR X-1 0 HELP: 

GEnie 

Consumer Electronics Bulletin Board 

Category 8 Topics 4-6, 8, 16 and 19 deal 

specifically with X-10. Type M346;1 at any 

GEnie prompt. 

Apple II Bulletin Board 

Category 6 Topic 1 0 

Type m645;1 at any GEnie prompt. 

I can be found lurking in both areas. My 

GEnie address is A. COUGHLIN. 

I recommend that you pick up some cata­

logs to see the full range of hardware avail­

able for an X-10 system. While I've covered 

the basics , there is more exotic (and 

expensive) hardware to interface with an X-

10 system. 
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• A Guide to the Earl• Diagnos~s and Cure of -pie II ~·ntses 

Part II: Detection .& 'Treatment by Doug Cuff 

...,.. In the first installment of 

this article, we discussed the 

known Apple II viruses. 

In this installment, we'll talk 

about what you can do to 

protect yourself from 

infection, and what you 

should do if you suspect a 

virus has already attacked 

your system. 

Virus Detection SoftW"are 
It's been some time since anyone reported 

seeing CyberAIDS or any of the other known 
viruses on their system. Even in 1988 and 
1989, viruses were never widespread-thank 
goodness-and even then there were many 
more reports of virus detection than of damage 
caused by the viruses. 

Still, you might feel better if you got some 
software to check for the viruses that the Apple 
II community has already encountered. I was 
unable to find any software to combat DOS 3.3 
viruses, but for ProDOS and GS/OS, there are 
essentially three commercial programs that 

·battle known viruses: Apple.Rx, Salvation­
Exorciser, and Virus MD. There are also sever­
al public-domain programs that will search for 
specific viruses. Neil Parker's VIRUS.KILLER, 
for instance, looks exclusively for the Load 
Runner virus. 

Glen Bredon's Apple.Rx is a shareware pro­
gram available on many commercial online 
services, BBSs, and user groups. It guards 
against all viruses, known and unknown, 
through its checksum routines. (More about 
that in the next section.) Apple.Rx also features 
a command to search for known viruses. When 
you first receive it, Apple.Rx will search only 
for CyberAIDS; send Bredon full payment for 
the program and he'll tell you how to "unlock" 
it to search for Festering Hate and BURP. 
Apple.Rx will also check the boot blocks of 
any ProDOS volume, which is helpful for fight­
ing Load Runner and Screen Blanker. If the 

boot block is not Apple-normal, Apple.Rx will 
offer to fix it for you. The latest version (3.4) 
of Apple.Rx will run only on a lias; an earlier 
version (2.7) will also run on an Apple lie or 
lie that has had its 65C02 chip replaced with a 
65802. 

Glen Bredon is also the author of ProSel-16, 
a program launcher and collection of disk utili­
ties. ProSel-16 also includes some virus detec­
tion (and perhaps even protection) functions 
built in, though Bredon wisely refuses to 
explain the exact details, as that would help 
would-be virus creators circumvent his precau­
tions. Bredon does note that ProSel-16 pro­
vides protection against all five known ProDOS 
viruses. 

Salvation-Exorciser from Vitesse is another 
program that searches for known Apple II 
viruses. It is unique in that it can add detection 
modules for any new viruses that appear. Tony 
Ward, file librarian for the A2 RoundTables on 
GEnie, reports that he uses it to check the files 
uploaded to the A2 libraries. America Online 
staff are also said to use Exorciser. 

Morgan Davis' s Virus MD comes in aver­
sion for the lias and one for the lie and lie. 
The commercial lias version is capable of 
detecting and fixing CyberAIDS, Festering 
Hate, and Load Runner. The lie/lie version is 
public domain; it's a short BASIC program that 
will search for and fix CyberAIDS and Fester­
ing Hate. The public domain version was origi­
nally distributed as WOPFOG, taking its name 
from the two abbreviations mentioned in the 
top line of the Festering Hate "good news/bad 
news" text screen. 

Fighting UnknoW'n 
Vir uses 

CyberAIDS and Festering Hate are "typical" 
viruses, in that they attack a computer system 
at its weakest point: the human operator. When 
these viruses attack a SYS file, they make it 
between 3 and 4K larger, and change the file's 
modification date. If you check your free space 
both carefully and regularly, you' ll notice 
there's less and less-a sign that something 
may be wrong. This is particularly dramatic in 
the case of the BURP virus, as it will attack and 
enlarge every SYS file it can find, which will 
make this reduction in free disk space more 
obvious. Another symptom that's equally evi­
dent is a program that, at startup, accesses disk 
volumes other than the active one. CyberAIDS 
and Festering Hate try to infect SYS files on 



any available volume, which should sound 
some alarm bells. (Some programs, however, 
have legitimate code to "scan" all available 
viruses, so a program that does this is not nec­
essarily infected.) 

Viruses go undetected, however, because 
the human brain doesn't normally operate at 
this level of scrutiny. To pick a person at ran­
dom: do I check the free space on my hard 
drive regularly? Of course not! Not only am I 
trusting, but I'm also terminally lazy. Besides 
which, I'm adding new programs and data reg­
ularly, so the amount of free space fluctuates 
wildly anyway. 

I'm not so lazy, however, that I don't keep 
an eye on changes to my hard drive. Doesn't it 
make sense to have a list of your SYS files, 
their lengths, and when they were most recent­
ly modified? Of course, that won't do much 
good unless you check the list periodically, 
which makes the human the weak link again. 

Programs such as Glen Bredon's Apple.Rx 
(shareware) and Joe Jaworski's Vaccine II 
(freeware) will help you do the work of keep­
ing track of your files by generating check­
sums for them. With Vaccine II, you can create 
a checksum file that stores vital information 
about a SYS (or any type) program, including 
its length. If you suspect that a program is 
being altered, just use Vaccine II to examine 
the checksum file for that program. Of course, 
some SYS files do alter themselves legitimate­
ly-Apple Works' APLWORKS.SYSTEM, for 
instance, keeps updating itself with the current 

· date-so there' s no need to panic just because 
a file is altered. Just stay alert. 

Since Vaccine II creates checksum files one 
at a time, it's best used when you suspect a 
particular file. If you want to use your comput­
er to generate a list of SYS files and their 
lengths, Apple.Rx will help. It will compile a 
list of checksums for every SYS and Sl6 pro­
gram it can find. (You can add other file types 
once you've paid the shareware fee, but it's 
sensible to expect viruses to only attach them­
selves to executable files . Even though 
Apple.Rx checks Sl6 programs, no known 
virus actually uses them to spread.) Later, you 
can ask Apple.Rx to compare the checksum file 
to the programs on disk, and Apple.Rx will 
warn you if any files have been changed. 

The checksum solution still relies on the 
user to some extent-you must take the trouble 
to run the "check" mode occasionally. You 
must also generate new checksum files when 
you add new programs to your hard drive. If 
you operate Apple.Rx in conjunction with 
ProSel-16, you can automate the checking pro­
cedure, but the generating and checking proce­
dures are both quite simple and painless, so 
you should be safe as long as you remember to 
run them regularly. 

There's another method for detecting 
unknown viruses. Both Vaccine II and Salva­
tion-Exorciser can analyze programs for ques­
tionable code, such as Format calls, block­
level reads and writes, illegal Has toolbox 
calls, and so forth . An arcade game, for 
instance, probably shouldn't be trying to for-

mat a disk. The problem is that many programs 
use these calls quite legitimately. Many facto­
ry-fresh ProDOS 8 programs, including Apple­
Works and Talk is Cheap, fail some of Vac­
cine II's checks-yet harbor no viruses. As 
Dennis Doms noted, a code-checking program 
"could be used to intercept MLI calls and 
report attempted 'writes,' but you'd probably 
spend most of your time arguing with it"-that 
is, trying to determine which "questionable" 
calls are legitimate. Unless you're knowledge­
able about machine code, you're unlikely to 
find such a program useful. 

If you do know your machine code, howev­
er, such an approach can be helpful. I asked 
Tony Ward, file librarian for GEnie's A2 
RoundTables, how he began checking 
uploaded files for possible viruses. He replied: 
"I run all S 16 and SYS files through Salvation­
Exorciser to determine if there are any 'ques­
tionable ' disk access or battery RAM calls. If I 
find such a call, I scan through the offending 
program using ORCNDisassembler to see if 
the calls are appropriate. If I can't determine 
the validity of a disk access call, I tum off my 
hard drive and boot from a floppy to test it. If 
the program doesn't seem to do anything 
nasty, I run it from the hard drive to make sure 
it works." 

Other Protection 
Strategies 

As Tony Ward notes, GEnie checks its 
uploads for viruses pretty thoroughly. So do 
other commercial services with Apple II areas, 
such as America Online and CompuServe. If 
you obtain your freeware and shareware by 
downloading from such well-known commer­
cial services, you'll minimize your risks of 
catching a virus. 

However, it's been so long since any viruses 
swept the Apple II community that you don't 
need to stick exclusively to these services. 
Calling a local BBS is probably okay, as long 
as the people running it seem to take them­
selves and their users seriously. Calling 
"pirate" BBSs (which illegally distribute com­
mercial software) is a sure way to end up in 
trouble of one kind or another-on MS-DOS 
machines, viruses have been known to tum up 
in pirated copies of commercial games like 
Leisure Suit Larry. (There are continual 
rumors that these infected commercial pro­
grams may have been "injected" into the pirate 
community by the software publishers them­
selves, as a form of punishment for illegal dis­
tribution of the games. However, no such alle­
gations have ever been proven.) 

Even if you don't have a modem, you 
should know that much Apple II software was 
originally obtained from an online service, be 
it a commercial service or a free local BBS. If 
you don't know where your local user group 
gets its programs, ask. You might make a point 
of asking them what virus-detection software 
and procedures they use, too, if they don't get 
it directly from a reliable source. 

When you acquire a new program from a 
less-than-reliable source, test it in an environ-

CyberAIDS and 

Festering Hate are 

~~pical" viruses .. in 

that they attack a 

computer system at 

its weakest point: the 

human operator. 

When these viruses 

attack a SYS file, they 

make it betwee.n 3 

and 4K larger, and 

change the file's 

modification date. 
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ment that will limit the damage if a virus 
should turn up. Put the program on a 5.25" or 
3.5" disk along with a couple of SYS files as 
"bait," and remove other disks from drives. 
Turn off your hard drive. Run the program a 
few times, and see if anything odd happens, 
like the size of the SYS files on the same disk 
increasing. 

If you don't have a hard drive, all you really 
need to do is make sure that every disk drive but 
one is empty, and be sure that you make back­
ups. I know you've heard this before, but that 
doesn't make it any less true: backups are your 
friends. You'll be glad to have them once disas­
ter strikes, whether that disaster is a virus, a hard 
drive crash, or a relative who has just said 
"oops." (Someday, someone will write a pro­
gram that makes backing up your data a positive 
joy; users will look for excuses to run it.) 

Runner and Blackout are more easily dealt 
with, since they only damage the boot block, 
and only do that on 3.5" disks. It's not hard to 
repair the boot block, especially with virus 
software such as Apple.Rx, Deliverance, Exor­
ciser, or Virus MD. 

It's worth repeating that viruses were never 
widespread in the Apple II community, and are 
even more scarce now. It seems likely that all 
the programming wizards with no moral sense 
have fled to other platforms in order to be able 
to harass and annoy the maximum number of 
users with the minimum effort. It makes sense 
to take a few precautions and to give your disks 
and hard drive a blood test every once in a 
while, but don't keep yourself awake at night 
wondering when the killer virus will find you. • 

If you're using a hard drive and can't face mak· 

ing a fresh backup every time you download a 

new file, perhaps you should consider waiting 

for that one day a week when you do have the 

time to make a backup before running any of. 

the files you've downloaded that week. 

If you're using a hard drive and can't face 
making a fresh backup every time you down­
load a new file, perhaps you should consider 
waiting for that one day a week when you do 
have the time to make a backup before running 
any of the files you've downloaded that week. 

If you should happen to discover a virus 
before it does any real damage, your first step 
should be to make a backup, and- if you have 
or can afford spare backup tapes or disks­
don't overwrite your previous backup in doing 
so. Your previous backup might predate the 
infection, and allow you to restore data that 
might otherwise be lost. 

Recovering from a 
Virus Attack 

Once a virus has struck, it's too late to wish 
you had made a recent backup. Can anything 
be done? 

Much depends on what virus has infected 
you and on what recovery software you own, 
or can acquire quickly. If CyberAIDS or BURP 
have erased the main directory, software such 
as Bag of Tricks 2, ProSe!, or Salvation-Deliv­
erance may be able to restore it. If Festering 
Hate has wiped out the entire disk, that's more 
serious, but you may be able to recover some, 
if not all, of your data. Viruses such as Load 

VENDOR 
INFORMATION 

Apple.Rx 
Glen Bredon 
58188 Trails End Road 
North Fork, CA 93643 

ProSel8, ProSel-16 
Charlie's Appleseeds 
9081 Hadley Place 
San Diego, CA 92126-1523 
phone 619-566-1297 

Salvation-Deliverance& 
Salvation-Exorciser 
Vitesse, Inc. 
P.O. Box929 
La Puente, CA 91747-0929 
phone 1-BQ0-777 -7344 

VIrus MD 
Morgan Davis Group 
1 0079 Nuerto Lane 
Rancho San Diego, CA 91977-7132 
phone 619-67()-()563 



by Tony Morales 

0 ne of the most exciting events in the his­
tory of lias music was the introduction 
of programs (such as NoiseTracker, 
ModZap, and SoniqTracker) to play 

Arniga-compatible MOD files. (MOD, short for 
module, files include both samples- short 
snippets of sound- and a "sequence" which 
describes which samples should be used to 
play which musical notes, and when.) 

The great thing about MOD files is that 
many computers can play them. You can 
download an Amiga MOD, play it on your nos, 
and then take it to work and play it on your 
Mac or PC. No other computer music format is 
quite as universal as MOD files are. Best of all, 

. there are thousands of MOD files available, so 
your listening pleasure can go on and on. 

But unless you happen to have an Arniga or 
PC sitting next to your nos, you've been just a 
spectator. You've had no way to create your 
own MODs and become a part of the MOD­
mania which is sweeping the the world. But 
with a small amount of effort- and some tech­
nical knowledge-MOD files can be assembled 
by hand. This article describes the MOD format, 
and includes step-by-step commands for creat­
ing your own MODs using the lias Monitor. 

BEFORE BEGINNING 
Before a carpenter builds a house, he must 

be equipped with the proper tools. The same 
thing is true for designing MODs. The first 
thing you'll need is a copy of AudioZap. You 
can get it from any online service or your local 
user group. AudioZap is the only lias sound 
editor which can save 8-bit digitized sound 
samples in Amiga format. (Remember, MOD 
files are an Amiga fom1at; the sounds will be 
converted back to lias format internally when 
they are played on a Has MOD player.) 

The second thing you need is a utility which 
can take several small files and combine them 
into one large file . I currently know of only 
one program which can do iliis: Davex. Davex 
is a ProDOS 8 shell utility which sports a user 
interface similar to the MOD shell . Davex 
comes with several external commands, 
including a utility to combine files together. 
Davex is also available from online services 

and user groups. (You can also combine the 
files manually using BASIC.System's BLOAD 
and BSA VE commands, using the B (byte) 
parameter, but this is considerably more work 
and is someiliing we won't get into here.) 

ABOUT MOO FILES 
Let's start wiili an overview ofilie MOD file 

format. MOD files have 3 basic parts: a header, 
blocks of notes, and sound samples. The head­
er consists of the title of the MOD, the instru­
ment definitions, and the order in which to play 
the blocks of notes the MOD contains. (The lat­
ter provision allows you to extend the song 
easily by repeating parts of it, instead of hav­
ing to copy each note to a new section.) 

PREPARING THE SAMPLES 
MODs can have up to 31 instruments. Natu­

rally, you don't need iliis many-any number 
of instruments will work. First, decide on 
which samples to use for your MOD. Assuming 
that they are musical tones (and not non-musi­
cal samples, like drums and sound effects) they 
should all play on the same note. They will be 
pitch-shifted when they are played. Next, save 
the samples as raw binary files, with no extra­
neous information in the file (such as AIFF 
chunks). 

All of the samples must have an even num­
ber of bytes in them. For example, a sample 
that uses 32000 bytes is fine, while a sample 
iliat uses 21847 bytes is not. Also, many MOD 
designers round the sample lengths to a multi­
ple of 100 to make ilie MOD easier to assem­
ble. (Add extra bytes with a value of 128 to ilie 
end .of ilie sound to "pad" it out, if necessary.) 
When you have prepared your samples, make 
a note of the length of each. You will need this 
information when defining the instruments. 

Next, combine all the samples into one large 
file, which we will call a wavebank, using 
Davex. When this is done, load the wavebank 
into AudioZap. If you were to play this file, 
you would hear all your samples, one right 
after the oilier. (Try it!) Save the wavebank in 
Amiga format, using the file name INST (short 
for instruments). 

·· ·~ 
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For the technically curious, the Amiga 
method of encoding the bytes in a sound sam­
ple is to exclusively OR each byte with $80. 8-
bit sound samples consist of volume intensities 
in the range $00 to $FF (0 to 255 decimal). The 
exclusive-OR operation adds 128 to all the 
bytes that are less than 128, and subtracts 128 
from all the bytes that are 128 or greater. 

THE MOD HEADER 
Now it's time to define the instruments 

which correspond to the samples. For the fol­
lowing examples, you need to be in 
BASIC.System and in the Monitor. To get to 
the Monitor from BASIC, type: 

CALL -151 

We'll build our MOD's header starting at mem­
ory location $1000. The header is 1084 bytes 
long, so start by zeroing 1084 bytes of memo­
ry. Type: 

00<1000.143BZ 

The first 20 bytes of every MOD contain the 
MOD's title. If you can't think of a title for 
your MOD right now, skip this step. To title 
your song, first clear bit 7 of the MOD filter 
mask (all MOD ASCII strings must have their 
high-order bit oft). Do this by typing: 

7F=F 

Now let's enter the name. We'll use the exam­
ple "My First MOD." Type: 

lOOO:"My first MOD" 

DEFINING AN INSTRUMENT 
Each instrument definition takes 30 bytes. 

All 31 definitions come directly after the 
MOD's title. The first definition starts at offset 
20, the next at 50, and so on. In hex, that means 
that our first instrument definition (instrument 
zero) begins at $1014; the next at $1032, and so 
forth (adding $IE to each offset). 

The first 22 bytes of an instrument definition 
hold the instrument name. Some MOD com­
posers like to use these titles to make a mes­
sage (since many MOD players display the 
names of the instruments while playing the 
MOD). Some simply title the instruments with 
a description of the instrument. Of course, you 
can also skip titling your instruments if you 
wish. 

44 II ALI VE 

If you choose to title any or all of the 31 
instruments, repeat the processes discussed 
above for titling the MOD. Be sure to use the 
correct addresses. This example would title 
instrument # 1: 

1032:"Instrument 1" 

After the title comes the length of the instru­
ment in words. (A word is two bytes, so divide 
the length in bytes by two to get the length in 
words. This is why the sounds need to be an 
even length.) There's a twist, though: almost 
every other microprocessor (besides the 6502 
family) stores byte pairs (words) in memory 
with the high-order byte first, followed by the 
low-order byte. The 65xxx stores the low-order 
byte first, followed by the high-order byte. 

Suppose your first instrument was 32000 
bytes long. Divide this in half to get 16000. 
Convert this to hex to get $3E80. Normally, if 
you were entering this number as a two-byte 
value, you would flip them around and enter 
$80 3E. However, in this case, you don 't flip 
them: 

1048:3E 80 

The next byte is the sernitone for that instru­
ment. Allowable values here range from $00 to 
$OF. I've never seen a MOD that uses anything 
other than $00, so you might wish to stick with 
this value. 

104A: 00 

The next byte is the volume level for the 
instrument. Range is $00 to $40. Most instru­
ments use $40, but you can use lower values if 
you want to. (You can change the volume of 
the sample within the MOD's sequence por­
tion.) 

104B: 40 

The next word is the loop offset for the 
instrument, again in words. Looping allows 
part of the sound to be played over and over to 
make a sustaining tone. The sample is played 
all the way through once, then the portion of 
the sample beginning at the loop offset (with a 
length determined by the loop length, below) 
would be played repeatedly. For our 32,000-
byte instrument, if we wanted to start the loop 
at offset 12,000, we would divide the 12,000 
by two (6,000) and convert to hex ($1 770). 
Remember, you don't "flip" the bytes. 

104C:l7 70 

The last word in an instrument definition is 
the loop length-in words, of course. This 
value is the number of bytes to repeat follow­
ing the loop offset. To loop 20000 bytes over 
and over starting with offset 12000, you would 
enter $2710 (the hexadecimal equivalent of 
10,000, which is half of 20,000). If the instru­
ment isn't looping, enter $0001. Note that you 
cannot loop past the end of the sample. 

104E:27 lO 

By the way, it can be very difficult to get 
good-sounding loops. I suggest that you don't 
bother with it for your first MOD. 

To define the first instrument with all of the 
above information, you could enter the follow-
ing: 

1032:"1nstrument 1" 
1048:3E 80 00 40 17 70 27 10 

COMPLETING THE HEADER 
Before we move on, two more fields must 

be added to the MOD header. The first of these 
is at offset 951 ($3B7). This byte should be set 
to $7F. This is for some old MOD players, 
which use this byte as the number of patterns 
to scan when loading. Setting this byte to $7F 
tells the players (those which care) to scan all 
patterns. This will enter the correct value: 

13B7:7F 

The last thing that needs to be added is the 
Protracker signature. This signature tells MOD 
players that they are dealing with a Protracker­
compatible MOD file. The Protracker signature 
is made up of 4 ASCII characters. The follow­
ing will enter the signature, which begins at 
offset 1080 ($438): 

1438:"M.K." 

That's all there is to it. Now, save the header 
for future reference: 

BSAVE HDR,A$1000,Ll084 

In the second half of this article, we'll show 
you how to put together the patterns- the 
sequences which tell the MOD player which 
samples to play. It is this which will turn your 
MOD from a collection of dead sound samples 
into a living, breathing piece of music. Stay 
tuned! • 



roDOS has been the standard Apple II 
disk operating system since 1983. It's 
responsible for creating, deleting, read­
ing, and writing files; managing the 

free space on your disks; and a few other tasks 
(such as handling interrupts). 

Normally, you don't need to be aware of the 
low-level details of how ProDOS stores infor­
mation on your disks, since ProDOS has 
proven rather reliable. However, if you want to 
learn more about how your computer really 
works, you could do worse than to snoop 
around on ProDOS disks. Not only is it reason­
ably fascinating, it also lets you do all sorts of 
"impossible" things-such as changing a file's 
type, or rescuing data from a disk with a blown 
main directory. 

Tool of the Trade 
Included with this article is Blockhead, a 

program (written in BASIC and machine lan­
guage) which allows you to inspect and change 
your disks at the lowest possible level-the 
block level. Blockhead works on any Apple 
lie, lie, or IIos model. 

The Blockhead program, actually, is a work­
in-progress. Right now, it has many of the fea­
tures you need to snoop around on your disks, 
and to change the information you find there. 
What it doesn't have yet is the ability to "fol­
low" a file and read the individual blocks that 
make up the file. This feature, which will make 
it simple to "patch" bytes within a file, will be 
added in a future version of the program, to be 
published with another installment of this series. 

Because this program allows you to modify 
your disks directly, it is imperative that you be 
very, very careful when typing it in. Check and 
double-check every line of Blockhead before 
running it for the first time. (This is especially 
important for the machine-language portion.) 
The BASIC program includes a routine that 
checks to make sure the machine-language 
portion is intact before allowing the program to 
run, just as an extra safety check. Also, be sure 
to use only backup copies of your important 
disks until you are certain your copy of Block­
head is reliable. 

If you would rather not spend the time typ­
ing and testing all those lines of BASIC and 
machine language, you can order a disk con­
taining Blockhead from the Shareware Spy 
(see this issue's Shareware Spy column for 
ordering details). As a bonus, you will get the 
assembly source code for the machine lan­
guage portion, which we're not printing here. 
(Of course, it's even harder to follow than the 
BASIC listing, so maybe we're not really doing 
you any favors by providing it!) Or, you can 
just try to follow along with the text until the 
final Blockhead program is ready, so you don't 
have to type it in (or buy it) twice. 

Technical 
Knowledge Required! 

Be very sure you know what you're doing 
before you modify your disks using Block-
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head. Make backups of important files and 
disks. We repeat: Make backups! 

To use Blockhead effectively, you will need 
to know the hexadecimal (base 16) numbering 
system, the ASCII character code, and have a 
thorough familiarity with ProDOS disk struc­
ture. You should know what blocks are and, in 
a general way, how Pro DOS stores files on 
disks. (If you don't know these things yet, 
don't worry; we'll cover them in future install­
ments of this series.) 

We also recommend having on hand a good 
ProDOS reference book, such as Apple 's Pro­
DOS technical manual or Beneath Apple Pro­
DOS. (The best place to buy these and other 
Apple II books is from Resource Central. See 
this issue's News & Rumors column for a spe­
cial offer on Beneath Apple ProDOS from 
Resource Central.) 

Inspecting Blocks 
To start up Blockhead, simply type RUN 

BLOCKHEAD at the ProDOS BASIC prompt. 
To exit Blockhead, press the Escape key. 

When you run Blockhead, the first thing it 
does is display block 0 of the disk you ran it 
from. (This is the disk's boot block.) The left­
most column of numbers tells you the starting 
byte number of each line. Since there are eight 
bytes in each line, the address column is incre-
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mented by eights. The middle section of the 
screen displays the numeric contents of the byte 
in hexadecimal, eight bytes per line. The right­
most column displays the same bytes, but in 
character (ASCII) form instead of numeric form. 

Use the Apple's arrow keys to move the 
flashing cursor through the displayed block 
data. Notice the address counter at the bottom 
of the screen changes to reflect the number of 
the byte the cursor is on. Since each block con­
tains 512 bytes, numbered between 0 and 51 1, 
the cursor can't move beyond byte $1FF (the 
hex equivalent of 511 ). If you are still looking 
at Block 0, you will probably recognize the 
message "Unable to Load ProDOS" in the 
rightmost column as you scroll through the 
block. (Much of the rest of the time the text 
column will look like gibberish.) 

You can read other blocks on the disk by 
pressing the + key to read the next block, or 
the - key to read the previous block. (You do 
not need to use the Shift key to read the next 
block if you're using the main keyboard-the 
program also accepts the = key to move to the 
next block.) 

To read a specific block directly, press Con­
trol-R. The cursor will jump down to the block 
number at the bottom of the screen. Press Con­
trol-X (or Clear) to clear the existing block 
number, then enter the new one (in hexadeci-
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mal, of course). (You can also use the up and 
down arrow keys to select the next and previ­
ous block from the previous block number.) 
Press Return when the desired block number 
has been entered, or Escape to cancel. 

As an exercise, you may want to explore 
your disks to see what's on them. It' s easy­
just hit the + key to move to the next block, 
use the arrow keys to look through it, and then 
proceed to the next block. And, as long as you 
never change any data, it's also perfectly safe. 
You might want to jot down the numbers of 
blocks that seem to contain "interesting" data, 
so you can return to them later. 

If you do change some data in a block (we'll 
tell you how later), Blockhead will ask you if 
you want to write the changed block to disk 
before reading the new one, to prevent you 
from forgetting to save the changes you 've 
made. Unless you are sure you have made a 
change you want to keep, press the N key, for 
No, and Blockhead will forget your changes. 

Displa y Modes 
Everything inside your Apple is stored as 

numbers-and, furthermore, the same numbers 
can mean different things depending on what 
program is looking at them. For example, the 
series of hexadecimal bytes 8D 41 42 might be 
an assembly language instruction (STA $4241), 
a number (4,342,157 in decimal), or text (a 
carriage return, followed by the letters A and 
B). Part of understanding what really goes on 
inside your computer, and on your disks, 
involves cultivating a "feel" for which bytes 
might have which meanings, based solely on 
context. 

The ASCII display can be particularly con­
fusing. The Apple uses different numeric 
codes for inverse, flashing, and "normal" let­
ters. Normally, these codes are "filtered" out 
(that is, removed) so that you can more easily 
see the text hidden within the blocks (and to 
avoid frying your eyeballs-flashing text gets 
really annoying to look at). Control characters 
are shown as "." in the ASCII listing. However, 
sometimes you will want or need to look at the 
text without this filtering. Press Control-F to 
deactivate the filter. Control-F is a "toggle 
switch"-hitting it once will turn off the filter, 
and hitting it again will turn the filter back on. 

All Apples since the introduction of the lie 
(including the enhanced lie and the IlGs) have 
two character sets. One contains flashing and 
inverse characters in addition to the "normal" 
text we're used to looking at. However, there 
are not enough ASCII codes to include lower­
case letters in the flashing and inverse sets, so 
there is also an "alternate" set which includes 
only inverse and normal characters (no flashing 
text), with a full complement of upper and 
lower case letters in both sets. The alternate set 
also contains the "MouseText" graphic charac­
ters. Normally, the alternate character set is used 
only when the 80-colurnn firmware is activated. 

Blockhead can display ASCII codes in either 
the alternate or main character sets (the main 
set is the default). To switch to the alternate 
set, press Control-A (for Alternate). Like Fil-
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Listing 1: Blockhead BASIC Code 

Launch BASIC.System, get to the "]" prompt, and enter this program a line at a time. (Indent­
ed lines in the listing below are continuations of the previous line. Do not press Return until the 
end of the actual BASIC program line.) Be careful of typing mistakes-double-check each line 
before pressing Return. When you are finished, save the program to disk with the command 
SAVE BLOCKHEAD. 

10 GOTO 21 
11 H = H + 3:0 = 0 + 1: IF 0 < 8 THEN 50 
12 0 = O:H = 7 
13 IF B = 8696 THEN 0 = 7:H = 28: GOTO 50 
14 B = B + 8: I F V = 22 THEN T = T + 8: CALL 2048 , T: GOTO 50 
15 V = V + 1: GOTO 50 
16 H = H - 3 :0 = 0 - 1: IF 0 > = 0 THEN 50 
17 0 = 7 :H = 28 
18 IF B = 8192 THEN 0 = O:H = 7: GOTO 50 
19 B = B - 8: IF V = 3 THEN T = T - 8 : CALL 2048 , T: GOTO 50 
20 V = V - 1: GOTO 50 
21 IF PEEK (104) = 8 THEN POKE 103 , 1: POKE 104 , 9: POKE 2304,0: PRINT CHR$(4) "-

BLOCKHEAD" 
22 PRINT CHR$ (4) "BLOAD BLOCKHEAD .ML" 
23 LOMEM: 24576 
24 Q = 0: FOR X = 1 TO 246 :Q = Q + X * PEEK (2047 + X): NEXT : IF Q < > 3439013 

THEN PRINT "BLOCKHEAD .ML file is faulty ." : STOP 
25 PRINT CHR$ (21 ) ; : TEXT: SPEED= 255: NOTRACE :HOME : INVERSE 
29 PRINT " BLOCKHEAD V1. 0 BY JERRY KINDALL ": NORMAL 
30 POKE 1, 21: POKE 2, 0 : POKE 3, 128:T = 8192 :B = T:V = 3:H = 7:0 = O:K = O:R = O:M = 

O: A = O:Y = T: CALL 2057,K 
31 BO = - 16287:81 = - 16286 
39 GOSUB 700 
40 CALL 2048, T: CALL 2054,K : POKE 49166 + A, O 
50 CALL 2051 , 8 + 0: VTAB V: HTAB H: IF R THEN HTAB 33 + 0 
51 GET X$:X = ASC (X$) 
52 IF PEEK (BO) > 127 THEN POKE B + O,X:R = 1: GOTO 200 
53 IF PEEK (Bl ) > 127 THEN POKE B + O,X + 128:R = 1: GOTO 200 
60 ON X GOTO 140 ,50, 300 , 115, 50 , 110, 50 , 16 , 150 , 13 , 18 , 50 , 50 , 50,50 , 125, 50 , 101 , 50,50 , 11 , 

50,104, 50 , 50, 160 , 100 
64 IF X > 95 THEN X = X - 32 
70 IF (X$ = "=" OR X$ = "+" ) AND K < 65535 THEN KO = K:K = K + 1: GOSUB 600 : GOTO 40 
71 IF (X$ = "-" OR X$= " " ) AND K > 0 THEN KO = K:K = K- 1 : GOSUB 600 : GOTO 40 
72 IF X$ = "," OR X$ = "<;; THEN 0 = 0: H = 7: GOTO 50 
73 IF X$ = "." OR X$ = ">" THEN 0 = 7:H = 28: GOTO 50 
74 IF X$ = " [" OR X$= " {" THEN T = 8192:B = 8192:0 = O:V = 3:H = 7: GOTO 40 
75 IF X$= " ]" OR X$ = " )" THEN T = 8544:8 = 8696:V = 22:H = 28:0 = 7: GOTO 40 
76 IF (X > 47 AND X < 58) OR (X > 64 AND X < 71) THEN 950 
99 GOTO 51 
100 GOSUB 800: VTAB 24 : HTAB 1: CALL - 868: VTAB 23 : END 
101 GOSUB 800 : GOSUB 470 : GOSUB 605: GOTO 40 
104 GOSUB 480: GOSUB 650: GOTO 50 
110 POKE 3,1 28 - PEEK (3) :A= 0: GOTO 40 
115 POKE 34, 23 : HOME : PRINT "Decimal value( " PEEK (B + O)")? "; : INPUT '"';X$: 

TEXT : GOSUB 700:X = VAL (X$ ): IF X$ < > '"' AND X > = 0 AND X < = 255 THEN 
POKE B + 0, VAL (X$ ) : GOTO 200 

116 GOTO 50 
125 POKE 34, 22: HOME : INPUT "Pstring? ";X$: HOME : TEXT : GOSUB 700 : IF X$ < > "" 

THEN POKE B + O, LEN (X$): FOR Q = 1 TO LEN (X$) : POKE B + 0 + Q, ASC ( MID$ 
(X$, Q,1)): NEXT :M = 1: GOTO 40 

126 GOTO 50 
140 A= NOT A: POKE 3, 0 : GOTO 40 
150 R = NOT R: GOTO 50 
160 VTAB 24: HTAB 1: PRINT "Filling block data . .. "; 
161 IF B + 0 < > Y THEN FOR X = B + 0 TO Y STEP SGN (Y - B - 0) : POKE X, PEEK 

(Y): NEXT :M = 1: GOTO 39 
162 FOR X= 8192 TO 8703: POKE X, PEEK (Y): NEXT :M = 1: GOTO 39 
200 CALL 2048, T:X = 21:M = l :Y = B + 0: GOTO 11 
300 GOSUB 800:FO$ = F$: IFF$ < > "" THEN F$ = "": GOSUB 700 
304 VTAB 24: HTAB 11 
305 GET X$:X = ASC (X$ ): IF X = 27 THEN F$ = FO$: GOTO 39 
306 IF X$> "0" AND X$< "8" THEN S = VAL (X$ ) : PRINT S; : GOTO 310 
307 IF X= 10 AND S > 1 THEN S = S - 1: PRINTS; CHR$ (8 ) ;: GOTO 305 
308 IF X= 11 AND S < 7 THEN S = S + 1: PRINTS; CHR$ (8 ) ; : GOTO 305 
309 IF X < > 13 AND X < > 9 AND X < > 21 THEN 305 
310 HTAB 20 
311 GET X$: X = ASC (X$): IF X= 27 THEN F$ = FO$ : GOTO 39 
312 IF X$= "1" OR X$= "2" THEN D = VAL (X$): PRINT D; : GOTO 320 
313 IF X= 10 AND D = 2 THEN D = 1 : PRINT D; CHR$ (8) ;: GOTO 311 
314 IF X= 11 AND D = 1 THEN D = 2: PRINT D; CHR$ (8) ; : GOTO 311 
315 IF X = 8 THEN 304 
316 IF X= 32 THEN D = 3 - D: PRINT D; CHR$ (8 ) ;: GOTO 311 
317 IF X < > 13 THEN 311 
320 POKE 48944, S * 16 + (D - 1) * 128: GOTO 39 
470 VTAB 24: HTAB 33: INVERSE: PRINT "READ"; : GOTO 490 
480 VTAB 24: HTAB 33: INVERSE : PRINT "WRITE"; 
490 KO = K: NORMAL : CALL - 868 



500 CALL 2054,K: HTAB 31 
510 GOSUB 900 
515 IF X = 24 THEN K = 0: GOTO 500 
516 IF X= 10 AND K > 0 THEN K = K- 1: GOTO 500 
517 IF X= 11 AND K < 65535 THEN K = K + 1: GOTO 500 
520 IF X= 27 THEN K = KO: POP : GOTO 39 
525 IF X = 8 THEN K = INT {K I 16): GOTO 500 

< 530 IF X = 13 THEN GOTO 700 
540 IF X < 48 THEN 510 
560 K = K * 16 + N:K = K - INT {K I 65536) * 65536 
570 GOTO 500 
600 GOSUB 800 

! 605 CALL 2057,K: IF PEEK (0) > 0 THEN K = KO: PRINT CHR$ {7) ;: RETURN 
~ 610 M = O:T = 8192 :B = T:V = 3:H = 7:0 = O:Y = T: RETURN 
' 650 CALL 2060,K: IF PEEK (0} > 0 THEN PRINT CHR$ {7}: RETURN 

I ~~~ ~: 0~N~~u:~EK (48944! 1 16) : D = 1: IF s > 7 THEN s = s - 8:D = 2 
j 705 VTAB 24: HTAB 1: IFF$ < > "" THEN PRINT "File=" LEFT$ (F$ +" ",15) ; 
' 710 IF F$ = "" THEN PRINT "Disk=Slot "S", Drive "D; 

720 PRINT " Blk= Adr=";: CALL 2054,K: CALL 2051 , B t 0: RETURN 
800 IF NOT M THEN RETURN 
801 VTAB 24: HTAB 1: PRINT "Changes not written!";: HTAB 33 : INVERSE PRINT 

"WRITE?";: NORMAL: CALL - 868 
802 GET X$: IF X$ = "Y" OR X$ = "y" THEN CALL 2060,KO 
803 IF X$ = CHR$ (27) THEN GOSUB 700:K = KO: POP : GOTO 40 
804 GOTO 700 
900 GET X$:X = ASC (X$): IF X = 127 THEN X = 8 
905 IF X > 95 THEN X = X - 32 
910 IF X = 95 OR X < 48 THEN RETURN 
920 N =X - 48: IF N > 9 AND N < 17 THEN 900 
930 IF N > 16 THEN N = N - 7: IF N > 15 THEN 900 
940 RETURN 
950 HTAB H: GOSUB 910: PRINT CHR$ (X);:NO = N: GOSUB 900 
955 IF X = 13 OR X = 32 OR X = 21 THEN N = NO:NO = O:X = 48 
960 IF X > 47 THEN POKE B + O,NO * 16 + N:R = 0: GOTO 200 
970 GOTO 40 
62999 
63000 REM BlockHead v1.0 
63001 REM by Jerry Kindall 
63002 REM for II Alive 
63003 REM Public- domain 

Listing 2: Blockhead Machine Language Code 
Be sure to save any BASIC program in memory, since this procedure will erase it. Enter the 

j command CALL-151 to display the* prompt. Enter each line below at the* prompt. Be espe­
' cially careful of typing errors when entering this part of the program. (Note: All round things are 

zeroes, not letter "O"s.) When finished, return to BASIC with the command OG, then save the 
program to disk with BSAVE BLOCKHEAD.ML,A2048,L246. 

0067: 01 09 
OOAF: 04 09 
0900 : 00 00 00 00 
0800: 4C 44 08 4C AA 08 4C AO 
0808 : 08 4C lA 08 20 26 08 20 
0810: 00 8F 81 3E 08 90 02 85 
0818: 00 60 20 26 08 20 00 8F 
0820: 80 3E 08 4C 15 08 20 D3 
0828: 08 AS 50 8D 42 08 AS 51 
0830: 8D 43 08 AD 30 8F 8D 3F 
0838: 08 A9 00 85 00 60 03 40 
0840: 00 20 00 00 20 D3 08 A9 
0848: 01 20 El 08 20 BE FD 18 
0850: AS 28 69 20 8D 87 08 AS 
0858 : 29 8D 88 08 AS 50 8D 74 
0860: 08 AS 51 8D 75 08 AO 00 
0868: 20 AF 08 A9 8A 91 28 C8 
0870: C8 A2 00 8D FB 21 48 20 
0878: BC 08 C8 68 05 03 10 06 
0880: C9 AO 80 02 A9 AE 9D FO 
0888: 06 E8 EO 08 90 E5 18 AS 
0890: 50 69 08 85 50 90 02 E6 
0898: 51 AS 25 C5 01 90 AD 60 
08AO: 20 DC 08 AO lA AS 51 4C 
08A8: B7 08 20 DC 08 AO 24 AS 
0880: 51 38 E9 20 18 65 02 20 
0888: BC 08 AS 50 48 4A 4A 4A 
OBCO: 4A 20 C7 08 68 29 OF 86 
08C8: FF AA BD E6 08 A6 FF 91 
OBDO: 28 CS 60 20 BE DE 20 67 
08D8: DD 4C 52 E7 20 D3 08 A9 

i 08EO : 17 85 25 4C 22 FC 80 81 
I 08E8: 82 B3 B4 85 86 87 B8 89 
1 OBFO: C1 C2 C3 C4 C5 C6 

tering, this is a toggle-to go back to the main 
set, press Control-A again. 

The Control-F and Control-A commands are 
interlinked. If the filter is turned on when you 
press Control-A, it will be turned off, since 
you can't see the effects of the alternate char­
acter set with filtering on. Similarly, activating 
the filter automatically selects the main charac­
ter set. 

Remember, neither Controi-F nor Control-A 
change the displayed data in any way. They 
only change how it appears on the screen. 

Selecting Another Drive 
Blockhead always defaults to reading the 

disk it was run from . (More precisely, it 
defaults to looking at the last disk accessed 
before the program was run, which is usually 
the disk it was run from, unless you load and 
run the program as two separate steps.) 

To switch to a different drive, press Control­
C (for Change disk). The flashing cursor will 
hop to the bottom of the screen. You can enter 
the slot and drive number of the desired disk 
by typing the slot and drive number (no 
Returns are needed). 

You can also use the up and down arrow 
keys to alter the slot or drive number one by 
one. Press Return, Tab, or right arrow to accept 
the slot number and change only the drive 
number. Press the Space Bar when the cursor 
is on the drive number to switch to the other 
drive. Press the left arrow key to move back to 
the slot number. Press Escape to exit the drive 
selection process without changing the drive. 

Changing the drive number does not auto­
matically read a block from the new disk. This 
is to facilitate copying blocks from one disk to 
another. (To perform this feat, simply read the 
desired block from the original disk, switch to 
the destination disk, and write the block with 
Controi-W, then Return.) So, if you want to 
read a block after changing the disk, simply 
press Control-R, then Return. 

Changing the Data 
There are several ways to change the data in 

a block. The simplest way, if you know hexa­
decimal, is to simply move the cursor to the 
desired byte and begin typing hexadecimal 
data. As soon as you have entered two hexa­
decimal digits, the cursor will move to the next 
byte, and you can type the next byte without 
any intervening spaces. 

If you want to enter a decimal number, 
move the cursor to the byte you wish to change 
and press Control-D. A prompt will appear at 
the bottom of the screen, showing you the cur­
rent value of the byte in decimal. Enter the 
new value (between 0 and 255) and press 
Return. (If you just want to see the byte's deci­
mal value, just press Return when asked for the 
new value, and the byte will not be changed.) 

Entering text is just as easy. To enter low­
ASCII text (text with ASCII codes less than 
128), hold down the Command or Open-Apple 
key as you type the desired text. To enter high­
ASCII text (text with ASCII codes greater than 

(Continued on page 54) 
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dHue, cable&, Cy belifearn, softWare. 

($350 I $330 prrepaia~ l#2a Apple lie System! 
128K CPU, 80\.colwmn monitor, 

internal drive, printer & mouse ports, Color Monitor (Amdel<:, Taxan, or 
cables, Cyberlearn. similar), ports, cables, Cyberlearn. 
($325 1 $295 prepaid) ($4951 $470 prepaid) 

l#2e Apple lie Deluxe Color System! 
128K CPU, two disk drives, l'li-res Apple 
Color Monitor, ports, cables, Cyberlearn. 

($625 1 $595 prepaid) 

1.25mb CPU, keyboard, mouse, hi-res RGB Color 
Monitor, 3.5 drive, cables, Cyberlearn. 

($7251 $695 prepaid) I 

l#1e Apple lie Deluxe Color System II 
128K CPU, extended SO-column card, I 1.25mb CPU, keyboard, mouse, hi-res RGB Color 

hi res Apple Color Monitor, two disk drives, Monitor, 3.5 drive, 5.25 drive, cables, 
cables) Cyberlearn software. Cyberlearn education software. 

($675 I $650 prepaid) ($820 I $795 prepaid) 

I 
I 
I 
I 
I 

#4a 
Ribbon cable 

Drive for Apple 
lie $59 

19-pin cable 
Drive for 

le/c/Gs $99 

Daisy chain for 
lle/c/GS, Mac LC 

$159 



Mail order and payment to: 
Classroom Computer Co. 
20 Sunnyside Avenue, M/ S A-112 
Mill Valley, CA 94941 

Call1-800-800-5115 or (415) 388-9000 
ORDER BY FAX (415) 388-9090 

Free printer with purchase 
of 5 or more computers! 

(Free printer offer expires July 15, 1994) 

All equipment comes standard 
with a 1-year warranty! 
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Toll-free from anywhere in the U.S.! 

Classrom Computer Co. offers Apple 
lie, lie, and IIGS computers, Image Writer 
printers, and accessories at the lowest 
prices anywhere. CCC is run by experts 
in the Apple II business who have been 
dealing with them for over 12 years! 

In order to bring you the lowest prices, 
most Apple II equipment is refurbished. 
We have a large inventory of computers 
which have been refurbished to original 
operating condition. All CCC products 
come with a free parts and labor war­
ranty for 1-year. We can also provide 
inexpensive service of your existing 
computers and offer Extended Service 
plans for up to 5 years. 

As a special bonus, CCC includes a free 
site license for Cyberlearn* educational 
software with every order for Apple lie, 
lie, or IIGS computers. Cyberlearn is the 
revolutionary $295 authoring system that 
received Electronic Learning Magazine's 
highest rating! 

*Cyberlearn requires 128K. Limit 1 per customer. 

I .,J Check one: 94300-= 
I _ I have enclosed a check or money order. -
1 _ I have enclosed a public school purchase order. 

Orders from Individuals and private schools must be prepaid. 
Net 30 terms are available to public schools only. Thank you! 

Purchase Order Number: ______ (optional) 
Name: ______________________________ __ 

School: --------------Address: ______________ ___ 
City, State, Zip: ____________ _ 
Telephone: (.---________ _ 

Quan. # Description Terms Unit Total 
1 s Apple lie System 64K $350 __ _ 
1s Apple lie System 64K PREPAID=$330* __ _ 
1a Apple lie System 128K $385 __ _ 
1a Apple lie System 128K PREPAID=$350* __ _ 
1 b Apple lie Color System $545 __ _ 
1 b Apple lie Color System PREPAID=$520* __ _ 
1 c Apple lie Deluxe Color System $675 __ _ 
1c Apple lie Deluxe Color PREPAID=$650* __ _ 
2a Apple lie System 128K $325 __ _ 
2a Apple lie System 128K PREPAID=$295* __ _ 
2b Apple lie Color System $495 __ _ 
2b Apple lie Color SystemPREPAID=$470* __ _ 
2c Apple lie Deluxe Color System $625 __ _ 
2c Apple lie Deluxe Color PREPAID=$595* __ _ 
3a Apple IIGs RGB System $725 __ _ 
3a Apple IIGs RGB SystemPREPAID=$695* __ _ 
3b Apple IIGs Deluxe RGB System$820 __ _ 
3b Apple IIGs Deluxe RGB PREPAID=$795* __ _ 
4a Ribbon Cable Drive for lie $ 59 __ _ 
4b 19-pin Disk Drive for lle/llc $ 99 __ _ 
4c Daisy Drive for lle/c/Gs/Mac LC$159 __ _ 
4d Duodisk for lie $169 __ _ 
4d Duodisk Upgrade (with lie purchase) $ 69 __ _ 
5a Extended SO-column card $ 29 __ _ 
Sa Joystick for lle/llc/IIGs $ 19 __ _ 
7a Color Monitor (40-column) $269 __ _ 
7b Apple Color Monitor (80-col.) $369 __ _ 
7c Apple Monochrome Monitor $ 49 __ _ 
9a lmageWriter Printer $199 __ _ 
9b lmageWriter II Color Printer $299 __ _ 
9c Dot Matrix Printer & interface $119 __ _ 
11 a Mouse for Apple lie $ 59 __ _ 
11 b Mouse & interface card for lie $ 89 __ _ 
13a Super Serial Card $ 59 __ _ 
13b Grappler+ Card & cable for lie $ 49 __ _ 
Printer Cable ( to ) $ 20 __ _ 

We stock thousands of hardware and software accessories for the 
Apple lie, lie, or IIGs! call for prices and list additional items below: 
---- $ ___ _ 
---- $ ___ _ 

SUBTOTAL __ _ 
Shipping and Handling {add 1 0% of subtotal) __ _ 

Sales Tax (California only, add 7.25%) __ _ 
All equipment comes standard with a one-year warranty. You 
can extend this to up to 5 years for a small additional charge. 

Extended Warranty (15%=3 years, 20%=5 years) __ _ 
TOTAL DUE$ __ _ 

• Prepaid discount prices are only available when payment is included with orde 
Orders received without payment will be billed at the regular price. Thank you. 

We ship most orders within two weeks. Backordered items may take longer. Choose 
carefully when ordering; orders may not be canceled, refunded, or exchanged alter we 
receive them, unless authorized In writing, and subject to a restocking fee. Most Apple 
equipment is refurbished and comes with a 1·year warranty for free repair or replacement. 
Customer is responsible for shipping charges to and from CCC for warranty repair. Most 
equipment is manufactured by Apple; however, we may substitute monochrome monitors 
or disk drives by other manufacturers that are of equal orsuperiorquality and performance 
to those made by Apple. Thank you. Apple lle/llc/llos and lmageWriter are registered 
trademarks of Apple Computer Inc. 
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Major League Drag 
by Mike Westerfield 

PEANUTS AND POPCORN 
AND PHYSICS 

As I write this article, baseball season is 
starting. Like most of you, when I think of 
baseball, I think back to those long-ago years 
in, well, physics class. 

What? Baseball doesn't remind you of 
physics? 

Back in high school physics class, one of the 
first problems we learned to solve was how far 
something would go. Let's say we're talking 
about a fast ball thrown by a good pitcher at 
about 90 miles per hour. Chunking through the 
numbers, I found that a ball thrown at a 45° 
angle would travel about 540 feet. That's about 
twice the length of a football field. It's also 
about twice as far as the baseball will really go. 

Oops. The problem, of course, is that begin­
ning physics classes neglect a few unimportant 
things to make the problems easier. In this 
case, the unimportant little detail we ignored 
was drag. Get rid of the air, and even a decent 
Little League hitter can knock the ball out of 
Yankee Stadium. 

So why not add drag? Well, with pencil and 
paper, which is what they made me use back in 
high school, it's pretty tough to deal with drag, 
since it varies with the speed of the ball. But 
with a computer, it's pretty easy. In this issue 
we'll write a program that follows the path of a 
baseball so we can see how far, how fast, and 
how high it will really go. 

THE MATH 
The easiest way to solve the problem with 

the computer is a little different than the easiest 
way to solve the problem with a pencil and 
paper, even if we ignore drag. If you are doing 
it with pencil and paper, you will probably use 
certain equations to determine the end position 
of the ball directly, without calculating any of 
its intermediary steps. On the computer, it's 
conceptually simpler to follow the path of the 
baseball a different way. 

To follow the baseball on the computer, we 
start with the velocity and position of the base­
ball, and follow it along over small increments 
of time. We have to take the force of gravity 
into effect, and the easiest way to do that is to 

split the velocity into two components, just like 
we use two numbers to keep track of the posi­
tion of the baseball. One component will keep 
track of the baseball's horizontal velocity, and 
the other will keep track of its vertical velocity. 
Since gravity applies only to the vertical com­
ponent of the baseball's velocity, this split will 
make our calculation that much simpler. 

As the baseball starts, then, we set up four 
variables: 

{set the start ing position } 
X : = 0 . 0; 
y := 0. 0; 

{set the start ing horizontal (vx) 
and vertical (vy) velocities } 
vx := v*cos (angle); 
vy : = v*sin(a ngl e); 

The two inputs are the starting speed of the 
baseball, v, and the flight angle between the 
starting path of the ball and the ground, 
angle. The cos and sin functions are used to 
convert the velocity (which is actually a math­
ematical construct called a vector, with both a 
value and a direction) to its horizontal and ver­
tical components. 

To follow the path of the baseball, we'll pick 
a short time interval, and stuff it in a variable 
called dt. The distance the ball travels over any 
particular time interval is the velocity times the 
time, so we update the position like this: 

X := X + VX * dt; 
y := y + vy * dt; 

If the velocity stayed the same, that would 
be the end of the story. Gravity changes the 
velocity in the vertical direction, though, even­
tually pulling the ball back to the ground. 
We'll use g for the acceleration of gravity, 
updating vy each step with the line: 

vy := v y - g*dt; 

The other thing that affects the velocity of 
the baseball is drag. Drag always pushes 
against the direction of the ball. The simplest 
equation for drag leaves out a few details, but 
it works a lot better than ignoring drag com­
pletely. In air, over the range of speeds normal­
ly traveled by a baseball, the force of drag can 
be approximated by the following formula: 

D=CdpV2 S / 2 

Symbol Variable What it Means 

0 Force of drag. 

cd Cd Coefficient of drag. For a baseball in 
air, this is about 0.2. The coefficient 
of drag tells how efficient a shape is 
at slipping through the air. A stream-
lined shape, I ike a trout, has a coeffi-
cient of drag of about 0.1. A flat plate 
held up to the wind (think of a sail on 
a boat) has a coefficient of drag 
around 1.2. 

da The density of air. This value can vary 
quite a bit, but at sea level on a dry 
day, which is what people usually 
work with, the value is 1.2250140 
kilograms per cubic meter (kg/m3). 

s A The frontal area of the baseball. This 
is the area of the baseball as the wind 
sees it, as if it were a disk. A baseball 
has a circumference of 9 inches. 
Sticking with the metric (meters-kilo-
grams-seconds) units of measure-
men! used in physics, this gives an 
area of 0.0041585563 square meters. 

V vx , vy The velocity of the baseball. 

m m Mass of the baseball. This isn't in the 
drag equation, but we'll need the 
value in a moment to convert the 
force of drag into an acceleration. A 
baseball weighs 5 ounces, or 
0.15551743 kilograms. 

From Newton's second law (F = m a), .we 
can convert the drag force to an acceleration, 
and from the acceleration, we can adjust the 
velocity. The only trick is making sure the 
change in velocity always works against the 
direction of travel. For that, I used a subroutine 
called Sign, which returns -1, 0 or 1, depend­
ing on the sign of the input. By passing the 
velocity and multiplying the result by the force 
of drag, the force of drag always has the same 
sign as velocity. Putting all of this together, 
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here's the two lines that take drag into account: 

vx = vx -
dt*Sign(vx)*sqr(vx)*Cd*da*A/ (2 .0*m); 
vy = vy -
dt*Sign(vy)*s qr (vy) *Cd*da*A/ (2.0*m); 

Listing 1 shows a program that puts all of 
these ideas to work. In this country, we gener­
ally talk about speeds in miles per hour, dis­
tances on a baseball field in feet or yards, and 
angles in degrees. All of the units need to be 
the same to follow the motion of the baseball, 
and the angle needs to be in radians to get the 
sine and cosine in Pascal. The program takes 
all of this into account. You give the speed of 
the baseball in miles per hour, the angle in 
degrees, and the program gives back the dis­
tance traveled in feet. 

SOME PRACTICAL TIPS 
One of the things I didn't talk much about 

was the size of the time step, dt . If this value 
is too big or too small, the program just 
doesn't work well. Good values for dt are 
about 0.1 to 0.00 1. With a value of 0.1 , the 
results are off by a few percent, but the pro­
gram runs pretty quickly. With a value of 
0.001 for dt, the program takes a long time, 
but the answer you get is only off by a few 
hundredths of a percent. 

I've kept things very simple for this article. 
There are better ways to write this program. By 
using better numerical methods, you can get 
the same accuracy this program does a lot 
faster. So why didn't I do it the better way? 
Basically, this way works fine for what we're 
trying to do, and anyone who knows algebra 
and Newton's laws of motion can follow what 
the program does. 

PLAY BALL! 
Now that we can follow the path of a base­

ball fairly well, let's answer some questions. 
Back in physics class, we solved another 

problem. If you're going for distance, and drag 
isn't a factor, you should launch the ball at a 
45°angle. Anything more or less, and the ball 
doesn't go as far. When drag is added, though, 
the "best" angle isn't the same. So what is it? 

One way to find out is to try a few angles. 
Here' s a slightly modified version of the main 
part of the program. With it, we find that the 
best launch angle for a 90 mile per hour fast 
ball is about 43°. Is it the same speed for balls II 
traveling at different speeds? Good question. 
Try it for, say, 175 miles per hour to see. 

angle : = 45 .0; 
whi le angl e >= 30 . 0 do begin 

d := me t e rsToFeet * Flight(v * 
mphTomps , angle* dTor, 0 . 01); 

writeln(angle : l 2 : 1 , d : l 2 :5); 
angle : = angle - 1 .0; 
end; {while} 

Anyone who's watched a baseball game 
knows how fast pitchers throw the ball. A 
good fast ball goes about 90 miles per hour. 
How fast does the ball go when a batter hits it, 
though? Another simple change can tell us. 
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LISTING 1 

{---------------------------------------------------------------} 
{ } 

{ Simulation of a baseball in fli ght, including drag . } 
{ } 

{ Mike Westerfield } 
{ April 1994 } 
{ } 

{---------------------------------------------------------------} 
{$keep 'BaseBall' } 
{$optimize 1} 

program BaseBall (output); 

const 
metersToFeet = 3.2808399; 
mphTomps z 0.44704; 

var 

dTor = 0.017453292; 

v: real; 
angle: real; 
d: real; 

{convert meters to feet} 
{convert miles/ hour t o me t e r s / second} 
{convert degrees t o radians } 

{starting ve locity (miles / hour) } 
{launch angle (degrees) ) 
{distance t raveled (feet) ) 

function Flight (v, angle, dt: r eal): real; 

Determine how far a baseball will fly 

parameters: 
v - start ing speed (met ers / second) 
angle - starting angle (radians) 
dt - time increment 

Returns: Distance traveled (met ers) 

Note : i nside this subroutine, all units are in t he mks 
system (meters-kilograms-seconds) 

const 
A= 0 .004158556; 
Cd = 0. 2; 

var 

da = 1.2250140; 
g = 9.8; 
m = 0.15551743; 

x, y: real ; 
vx, vy : real; 

f unc tion Si gn (x: real ): r eal; 

Return the sign of a number 

parameters: 

{frontal area of a baseball ) 
{coefficient of drag f or a sphere ) 
{densi ty of the atmosphere ) 
{accel e ration of gravity) 
{mass (weight ) of the baseball) 

{current position of the baseball ) 
{current velocity of the baseball ) 

x - number for which t o return the sign 

Returns: 
-1. 0 if X < 0.0 

0 . 0 if X= 0. 0 
1. 0 if X > 0 . 0 

begin {Sign) 
if x < 0.0 then 

Sign : = -1.0 
else if x = 0.0 then 

Si gn := 0.0 
else 

Si gn : = 1.0; 
end; {Sign) 

begin {Flight ) 
{set the start ing position) 
X := 0.0; 
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y := 0.0; 

{set the starting horizontal (vx) and vertical (vy) velocities} 
vx := v*cos(angle); 
vy := v*sin(angle); 

{follow the flight until the ball hits the ground} 
while y >= 0.0 do begin 

{update the position of the ball} 
x := x + vx*dt; 
y := y + vy*dt; 

{update the velocity, ignoring drag} 
vy := vy - g*dt; 

{take drag into effect} 
vx := vx- dt*Sign(vx)*sqr(vx)*Cd*da*A/(2 . 0*m); 
vy := vy- dt*Sign(vy)*sqr(vy)*Cd*da*A/(2.0*m); 

{writeln(x:12:5, y:12:5, vx:12:5, vy:12:5) ;} 
end; {while} 

{return the result} 
Flight := x; 
end; {Flight} 

begin 
v := 90.0; 
angle := 40.0; 

d := metersToFeet * Flight(v * mphTomps, angle* dTor, 0 .01); 

writeln('With a starting speed of ', v:1 : 1, 'miles per hour, launched from 
'); 
writeln('an angle of ', angle:1:1, 'degrees, a baseball will travel about '); 
writeln(d:1:5, 'feet.'); 
end. 

Applesoft BASIC Version of Listing 1 

10 V = 90:AN = 40:DT = 0.01: REM Starting speed, angle, time slice 
20 MF = 3.2808399 : REM meters to feet factor 
30 HS = 0.44704: REM miles per hour t o meters per second factor 
40 DR= 0 . 017453292: REM degrees to radians factor 
50 A= 0.004158556: REM frontal area of baseball (square meters) 
60 CD = 0. 2: REM coefficient of drag for a sphere 
70 DA = 1.2250140 : REM density of the atmosphere 
80 G = 9. 8: REM acceleration due to gravity (meters / second/second) 
90 M = 0.15551743 : REM mass of baseball (kilograms) 
95 
100 VO = V * HS:AO = AN * DR: REM convert units 
110 X = O:Y = 0: REM set starting position 
120 VX = VO * COS (AO) :VY = VO * SIN (AO): REM convert velocity 
130 X = X + VX * DT:Y = Y + VY * DT: REM adjust position of ball 
140 VY = VY - G * DT: REM update for gravity 
150 VX = VX - DT * SGN (VX) * SQR (VX) * CD * DA * A / (2.0 * M): REM drag x 
160 VY = VY- DT * SGN (VY) * SQR ( ABS (VY)) *CD* DA * A/ (2.0 * M): REM drag y 
170 REM N =X: GOSUB 230:N = Y: GOSUB 230:N = VX: GOSUB 230:N = VY: GOSUB 230 : PRINT 
171 IF Y > 0 THEN 130 
175 
179 PRINT 
180 PRINT "With a starting speed of "V" MPH," 
190 PRINT "launched from an angle of "AN , 
200 PRINT "degrees, a baseball will travel about" 
210 PRINT INT (X * MF + .5)" feet. " 
220 END 
225 
226 REM Print N with 5 decimal places, in 12 spaces total 
227 
230 N$ = STR$ (N) : IF N = INT (N) THEN N$ = N$ + " . " 
235 IF LEFT$ (N$,1) " " THEN N$ = "0" + N$ 
236 IF LEFT$ (N$,2) = "-." THEN N$ = "-0." + MID$ (N$,3) 
240 N$ = N$ + "00000" 
250 IF ASC (RIGHT$ (N$,6)) < > 46 THEN N$ = LEFT$ (N$, LEN (N$) - 1): GOTO 250 
260 PRINT RIGHT$ (" "+ N$,12);: RETURN 

Figure 1: Flight of a baseball with position plotted every 0. 1 seconds. 

The fence on a baseball field is about 320 to 
380 yards from the batter, or roughly 1000 
feet. Starting with a velocity of, say, 100 miles 
per hour, and incrementing the speed by 5 
miles per hour, you can find the speed you 
need to hit the ball to carry it over the fence. 
With a little work, you can even take wind 
speed into account. 

In fact, this short program can answer all 
sorts of questions. Figure I shows the path of a 
baseball hit at 175 miles per hour and an angle 
of 40°. As you can see, the ball is coming 
almost straight down near the end. You can 
figure out how fast the ball is going when it 
crosses the plate, how high it will go, and how 
fast it is going when the nut in the stands tries 
to catch it with his bare hands. (Here's a hint: 
use a hat!) You can also decide if it's faster to 
throw the ball at a steep angle, and throw it 
400 feet in a single throw, or to throw it low 
and hard, relaying the ball to another player. 
The same basic ideas work for other things, 
too, like model rockets, motion of the planets, 
and golf balls. 

FURTHER READING 
In most of these articles, I've given the names 

of some specific books to look for if you want to 
learn more. This time, I'm not going to get spe­
cific. There are lots of good books, written at so 
many different levels that recommending one or 
two would be silly. My favorite books are also 
out of print, and some are hard to find at even a 
well-stocked library, so you probably couldn't 
find the ones I would list anyway. 

For general information about Newton's 
laws, look in a high school physics book. All 
of the ideas I've discussed here except drag are 
covered in any decent textbook. 

The best place to look for information about 
drag is books about airplanes, especially those 
written before 1940. That's back in the pro­
peller airplane days, when planes went about 
as fast as baseballs. Things change a lot when 
you get close to the speed of sound. 

For more detailed information about drag, 
check the card catalog at your library for fluid 
dynamics. There are a lot of books, dealing with 
all sorts of topics. Some will even tell you how 
to model the actual flow of air past the baseball. 

Finally, if you want to make the program 
run a lot faster, giving more accurate answers 
in less time, you'll need to look in the comput­
er science section for books about numerical 
analysis. • 
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SHAREWARE SPY 
(Continued from page 30) 

September/October 1993 MakinCopies, Mailman, No.2, Music Files (Color My World, Beethoven, 

William Tell, Best of My Love, Smoke on the Water), 4A 3.5 GS FixFontMgr, JumboDesk, Winflate, Mac Sound Grabber 

?C 3.5 

rsounds (Yumm, Do Dat Again, I'll Be Back, Yeah) 

Print Shop GS graphics (cub scouts, school, logos, pixels, states, scouts, 

scout ranks, sports, characters, mise) 

48 3.5 Sound Editor 
4C 5.25 Sound Editor 

July/August 1993 
7D 3.5 Brickout, Fenced In, Super Tic Tac Toe, Mastermind, New Print Shop 

Brickout, Fenced In, Super Tic Tac Toe, Mastermind, New Print Shop 
3A 3.5 GS ProBoot, SANE Fix, Quadronome, ShadowWrite, SoniqTracker 

7E 5.25 38 3.5 GS Bulla (FTA) 
3C 3.5 GS Bille Art (Brutal Deluxe) 

January/February 1994 
6A 3.5 GS All Except Front, Cleaner Cleaner Up, Columnist, Desk Tracker, 

DOS 3.3 Launcher, FinderSounder, FinderView, FolderJump, IR, 
IRnda, Double Solitaire 

May/June 1993 
2A 3.5 GS 
28 3.5 

DueiTris, Spy Hunter GS, Floor Tiles, Ant Wars 
SoltDAC, Magic File Cabinet 

68 3.5 GS MODZap, Noise Tracker, OverSampler, PowerPiay, 
Universal Sound Edit (USE) 

2C 5.25 SoltDAC, Magic File Cabinet 

6C 5.25 Columnist, DOS 3.3 Launcher 
6D 3.5 Columnist, DOS 3.3 Launcher 

Nonmber/December 1993 
5A 3.5 GS Plunder, One-Arm Battle 
58 3.5 GS Milestones 2000 

PRODOS BUILDING BLOCKS 
(Continued from page 47) 

127), hold down the Option or Solid-Apple 
key instead. Remember, while the Apple or 
Option key is held down, anything you type 
(even Tab, Return, and the arrow keys) will be 
entered as text. There is no separate "text 
entry" mode. 

When you are entering text, it can be hard to 
figure out where the cursor is in relation to the 
text you want to change, because the cursor is 
in the hexadecimal display, while the text to be 
changed is in the ASCII display in the right col­
umn. The Tab key can be used to move the 
cursor to the ASCII display, so you can tell 
which byte you would be changing. Press the 
Tab key again to move the cursor back to the 
hexadecimal display. 

It is important to recognize that moving the 
cursor to the text area with the Tab key does 
not enter an "ASCII entry mode" of any sort. 
You must still hold down the Apple (Open­
Apple) or Option (Solid-Apple) key to enter 
ASCII text. (Doing so, you may have noticed, 
automatically moves the cursor to the ASCII 
column if it's not already there.) Similarly, if 
you begin typing while the cursor is in the 
ASCII column, the program will expect you to 
be typing hex digits and move the cursor back 
over to the hexadecimal column. 

Sometimes, you'll need to enter a ProDOS 
string, also known as a Pascal string. This is a 
low-ASCII string with a length byte at the 
beginning which tells the computer how many 
characters of text are in the string. (For exam­
ple, a ProDOS string of the word "Apple" 
would begin with the number 5, followed by 
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March/Apri11993 
1A 3.5 GS Keyboard Extender, BRAM Checker, Scrapbook NDA, X-10 GS, 

GUIMaster, rSounder 
18 3.5 
1C 5.25 

AppleWriter II, Electric Duet, GraForth 
AppleWriter II 

1D 5.25 Electric Duet 
1E 5.25 GraFORTH 

the ASCII codes for each character of the 
word.) To enter such a string, place the cursor 
where you want the length byte to be placed 
(the text will follow) and press Control-P (for 
Pascal/Pro DOS string). You will be prompted 
at the bottom of the screen for the text; enter it 
and press Return, and Blockhead will place the 
ASCII codes and the correct length byte into 
the block. 

Blockhead also has a powerful feature for 
changing a range of bytes to the same value 
(say, zero). To do this, move the cursor to the 
first position and enter the desired byte value. 
(You can enter the value in any of the ways 
described above, except as a Pro DOS string.) 
Then move the cursor to the last position and 
press Control-Z (for Zap). Blockhead will fill 
in all the bytes between the last byte you 
entered and the current cursor position with the 
value of the last byte entered. 

To fill an entire block with a value, enter the 
desired value in any byte using any of the 
above methods, then press the left arrow key to 
move the cursor back onto the original byte. 
Then press Control-Z. Blockhead will fill the 
entire block with the byte you specified. 

Writing Your Changes 
To write your changes to disk, press Con­

trol-W and press Return. (You can also change 
to a different block number before writing­
use the up or down arrow keys to change the 
block number, or press Control-X or Clear and 
enter a new block number in hexadecimal, 
before pressing Return.) 

Blockhead will also remind you to save your 
changes if you modify a block in any way, and 
then tell the program to read another block, 
change to another drive, or exit. If you answer 
Y to the "Write?" prompt, your changes will 
be saved to the original block number. If you 
answer N, your changes will not be saved 
before the requested action is performed. If 
you press Escape, the requested action (read 
another block, etc.) will be aborted, and you 
will have another chance to write the block­
to a different block number, if desired- using 
the Control-W command. 

Error Handling 
Blockhead's error handling is, well, raw. 

When the program detects an error, it beeps. 
So, if you hear a beep, chances are good that 
Blockhead had trouble reading from, or writ­
ing to, the disk. No other error messages are 
provided, since it should be obvious what 
caused the error-if you just told Blockhead to 
write a block, and it beeps, you need to check 
the obvious things: is the disk set to a valid slot 
and drive? Is there a disk in the drive? Is the 
disk formatted? Have you tried to read a block 
number higher than the number of blocks on 
the volume? 

If you made any typing errors while entering 
the Blockhead program, you may encounter an 
error message of some sort. Such crashes will 
usually display the number of the line which 
contains the error. Use the LIST command to 
look at this line and compare it with the printed 
listing, then retype it. • 



APPLE II PERIPHERALS - UPGRADES - SERVICE PARTS - HARD DISKS 
SCHOOl & UNIVERSITY P .O.s AccEPTED! - ScHOOL GTY. DISCOUNTS AVAILABLE* 

RAM CHIPS 

Apple I I e or][+ 4164 14116 .. 50~ 
Expanding your ... Apple llgs Memory 
Card, lEGS-RAM, lE RAMWorks, Super 
Expander & Compatibles 
768K Exp. Set (24 41256) ...... $24.00 
41256 ......................................... $1.25 
Expanding Your GS Juice+, S&S lEGS 
RAM+ I II, CV Tech or Chinook 4000 
41024 (1 Meg) ......................... $3.00 
Bank of 8 ................................. $24.00 
Expanding Your lEGS-RAM Ultra or 
RAMPak4GS 
44256 (256x4) .......................... $3.00 
Bank of 8 ................................. $24.00 
Expanding Your Octo RAM, GS Sauce, 
Q-RAM GS, Pacemark 4 Meg RAM Card 
1 Meg SIMM ......................... $24.00 

~~~,1~~'ili"(~1)::::~~~~0~ 
Motherboarruy'Service Parts 
1/e or //c MIB W IExch ....... $89.00 
1/e or j/c Motherboard ...... $129.00 
II e Keyboard Exch ................. $45.00 
1!+ MThrbd. I Kybd $49.00/ .$29.00 
{,I e, I I c, I ngs Case $25./ ... $35.00 
lgs Battery (ROM 03) .............. $4.95 

flc+ Parts available ........... ... . Call 

Power Supplies 
II+,/ le ExchiNo Exch. $351$45.00 
Ilgs Exch I New ........... $59 1$79.00 
1/e High Power add ......... .... $10.00 
II c Replacement Ext P /S ...... $29.00 
/I c External Power Supply ... $39.00 

Modems 
USR 1200 Modem (NEW) ..... $19.00 
Hayes SM1200 (Returb) ......... $29.00 
2400 Refurb External... .. ......... $59.00 

Refurbished Printers 
Image Writer I .... ..... ............... .. $129.00 
Image Writer I (Wide) ....... .... . $139.00 
Ima~Wr~ter II ............. ... ... ..... $199.00 
IW- I Ribbons ............ 6 for ... $12.00 
IWI Color Ribbon .................... $5.45 

Print Heads 
lW-I (Exch Only) ................. ... .. $35.00 
lW-II (Exch. Ohly) ...... ........... .. $79.00 
lW-LQ (Exch) .................... ..... ... $95.00 

We rebuilt print heads 

Accessories 
16PinJ~ck ][+,lle .......................... $9.95 
9 Pin JoYstick, Ifgs ............................. ~1295 
Apple ADB Mouse II (New)........ .00 
ADB Mouse Exch $39.00 .Refurb 9.00 
Mouse Pad (Static Free) .................... $295 
//e Enhancement Kit .... - ................. $49.00 ngs Internal Fan ............... - .............. $14.95 

PC Transporter 
101 Keyboard for Per .......... $29.00 
PCT IBM Keyboard Cable .. .... $7.00 
3.5" 720K Ad-on Drive ......... $49.00 
5.25" Transdrive 
4464 Zip /PCT Mem. Exp ...... $2. ea 
8087-2 (Math Co.) .. .... ....... .... $39.00 

Apple llgs System 
$599.00 

PERIPHERAL CARDS 

Zip GS 7Mhz/32K Cache .. $159.00 
71256 -45ns (SRAM) .................. $9.95 
Zip Chip 8 Mhz (//e, /fc) ....... $139.00 
Super Serial Card .. ..... ...... ........ $52.00 
IW-11 32K Buffer ...................... $30.00 
20 Pin 5.25" Disk Cont ..... .... ... . $39.00 
19 Pin 5.25" Disk Cont ............. $45.00 
][+ 80 Column Card ....... ...... ... . $45.00 
GrafStar II Gra~hic Parallel..$35.00 

~~(~gac~~ .. ~~~~:.~.1.~.~~.: : : :t~:~~ 
16K Language Card(][+) ...... .. $17.00 
Mountain Cfock (][+,//e) ....... $24.00 
VisionPlus Ehanced ........... .... $209.00 

Cables & Switch Boxes 

METAL, GBBS S~ps~\~ir 32bis hard.warehrxishkCabl.es! . ).....$14. 95 
DuoDisk Replacement J:j e ... $19.00 
19 Pin Drive Converter .......... $14.00 
Ilgs,e,c to Image Writer ljll.. ... $7.95 
Laser 128 Parallel Cable ......... $14.95 
jjc Serial-> Parallel Converter .$35.00 
Fullnet Connector ................. $14.95 
Switch Boxes ......... ... $19.00- $29.00 
ADB Replacement cable ......... $6.95 
SCSI Caole, 25-50 or 50-50 ....... $9.95 

S~includesAppleColor RGB Monitor 
External Apple 35" Drive • Kevboard 

Mouse •1024K • ROM 03 

Ask for our Mac & IBM Product Lists 

: APPLE CHIPS & ROMs 
Call for Chips Not Listed! 

lie & I lc Related 
lOU IMMU 344-0020/0010 .. $19.00 
ROM 342-0303 or 0304 ........ ... $19.00 
ROM 322-0134 or 0135 ......... .... $9.00 
ROM 342-0133 or 0265 ... .......... $9.00 
l(eyboard ROM 342-0132 ........ $9.00 
HAL 342-0170 ...... ... .. .. .. ........ .. $15.00 
KYBD Encoder A Y3600PR0.$29.00 
6502 ... ... .... ... ... ..... .... ..... .. ... ......... . $3.00 
65C02 ........ ....... ..... ..... ..... .... ........ $7.00 
jjc SP.ecific 
10UIMMU 344-0021/0011 .. $19.00 
ROM 344-0272 ......... .... ..... ..... .... $9.00 
ROM (3.5" Drive) 344-0033 ... $29.00 
TMG or GLU .... .... ... .... .......... .. $15.00 
6551 ......... .... .. ... ... ... .. ..... .. ............ $3.00 
IWM 344-0041 ....... ....... .. ...... ... $24.00 
Ilgs Related 

~cf~\~~Mlkc·(u· ·~~ci~)·:~~~:88 
344-0077-B (ROM ot) ............ $39.00 

Other Ilgs Chips Available 
II+ Related 
ROM Set (CO-FB) ..................... $29.00 
Other II+Chips .. $3.00 to $7.00Call 

SoundMeister! 
" . .. . S is for Sound!" 

Bring out the sound in your Ilgs! 
All tech Electronics now has the 
SoundMeister Stereo/Digitizer 
card. Unleash those hidc:fen sounds 
in your IIgs today! Includes 2 disks 
of sounds?music! ...... .. ............ $59.00 
SoundMe1ster & ..... $74.95 

5.25" DSDD Disks 100 for ..... $12.00 
3.5" DSDD Disks 50 for ........ $14.50 
3.5" DSHD Disks 10 for ........... $3.90 
5.25" Disk Sleeves 100 for ...... . $3.00 

Alltech Electronics Co. 602 hrison St. Oce.We. CA 92054 
9-6PMMon.-Fri.- 9-sPMSat. 

0 r d e r s 0 n 1 y : ~~· All other Inquiries= & Tech Support= 619/721-7733 
Fax (School PO's, Quotes, lnfo.J: 619/721-2823 

8 0 0 /9 9 5-7 7 7 3 BBS (FutureNet #30) 300-14.4 .,,32= 619/721-0705 

DiscQUEST ..... $79.00 
DiscQuest: CD ROM for your IIgs! 

Sequential Systems CD ROM Software 
DiscQuest (Incl. Family Doctor) ......... . $79.00 
DiscQuest & CD 150 ....................... ..... .. $265.00 
DiscQuest, CD 150 & RAMFast .......... $395.00 
Apple CD-ROM 150 Extemal... .......... .. $189.00 

Hard Disk Acessories 
ProAPP jjc Extemal20 Meg. Limited Supply 
Requires Unidisk ROM ........................ $259.00 

Drives for lie & Ilgs available 
Cables 

25/25,25/50 or 50/50 SCSI Cable ........ ... . $9.95 
SCSI Passthrough 50 pin terminator ...... $12.95 

External Drive Cases 
SCSI Case & P /S for 3.5" or 5.25" HH .... $45.00 
SCSI Case & P /S for Full Hight 5.25" ..... $65.00 

Q:Talk LTO (AppleTalk&32KforiW-II) .. $69.00 
RAMjjc with 1024K (//c orjjc+) ............. $129.00 
bit Mouse card $49.00 .... with mouse ...... $65.00 
SuperCOMM $54.00 ..... SuperCOMM jc .$45.00 

RAM Cards 
Extended 80 Column Card .......... ..... ... .. ..... $19.00 
Su~Expander jjc (Older jjc 's, 1024K) ..... $119.00 

RAM Cards available for I I e, I I c & Ilgs 

Monitors 
lies Compatible (Atari) RGB Monitor ...... $129.00 
AppleColor RGB, lies (Refurb) .............. $169.00 
AppleColor RGB lies (New) ...................... $225.00 
Apple Monitor][, I I I (Re(urb) .. $49.001 .. $39.00 
Apple Monitor/ / c (Refurb) .. ... ....... ...... ...... $59.00 
Apple Color 100 RGB ..................... $109 I $199.00 
Apple Color Composite (Refurb) .$159/ $199.00 
jjc RGB Monitor (CGA Conversion) ...... $129.00 
I I c RGB Converter Box (Uses CGA) ......... $39.00 
Composite Green (Refurb / .................... ..... .. $29 .00 
9" Composite Green "Box' monitor ............ $35.00 
Color Composite (Not for 80 Col Txt) ..... ... $69.00 

WrthAllison™ 
Digitzing software 

Instantly 'grab's 
from any video 

source. Upgrades 
available. Call. 

VIsionPlusEnhanced Jigs $179.00 

Apple FDHD Ext. $199 

Disk Drives 
5.25" Generic Full Height (Refurb) ............ $59.00 
5.25" Generic Full Height w /19 Pin ......... $69.00 
5.25" Apple Disk II (Refurb) add $10.00 for above. 
Apple Duo Disk 5.2~" Exch ...... ... .. ....... ... . $129.00 
Apple Duo Disk 5.25" (Refurb) .................. $159.00 
Apple Disk// c Assy Exch .. $75.00 .......... . $85.00 
Apple Disk 3.5" (Refurb) .... ............ ............. $165.00 
Apple FDHD External (1.44) (NEW) ...... $199.00 
Apple Disk 5.25" ~efurb) ...... ....... ..... ..... .... $165.00 
Apple 3.5" BOOK rive Service Exchange: Uni-
Disk, AppleDisk(Platinum), Mac ...... ..... .... $85.00 

CA Residents please add 7.75% Sales Tax • COD Orders, Cash/Certified Funds Only • Minimum Shipping & Handling Charge $5.00 (This covers most orders) • Some products are refurbished products and carry a 120 day 
warranty. • New products are covered by a one year warranty. All Repairs are warranted for 120 days. • Some RAM Chips may be new but pulled, all RAM has a one year warranty. • NO Returns without an RMA number, 

please call before shipping anything back to us. • A 20% Restocking Fee is applied to all returns due to incompatibility or unneeded product or Products purchased in error. Please be sure what computer you have before 
placing an order. • Educational P.O.s Accepted, Others on AOC only. • Prices and availability subject to change at any time without any notification whatsoever. *Discounts on certain merchandise only and min. Qty Applies. 



Campu..ter Clrlhs 

send a letter delcrlbt~Jg 

56 II ALIVE 

ALiso r 
Anchorage Apple Users Group 
P.O. Box 110753 
Anchorage, AK 99511-0753 
Contact 'Timothy Odell373-7459 

' 

G-n Apple IIGS ~.Group 
P.O. BoX964 
Petaluma, CA ~ ,· 
$25 per year per family •. 
BBS: (707) 794-9333 ' ' 

:Ji " 

NeWton's Frull Users Group 
14639 cashew St. 

' . He$per~ .CA 92345-2792 
BBS: (~19) 956-2631 

l 

l. 
Orange Apple Computer Club 
25422 Trabuco Rd., Bldg 105, Ste-251 
El Toro, CA92630 
(714) no-1865 
$25 per year 

] Qrlglnal Apple Corps f 
P.O. Box !KMl65 
Los Angeles, CA 90009 
Contact Fred Duffy (310) 45G-3336 
BBS: (310) 454-4660 

Peninsula Apple User Group 
Redwood City, CA 

r 

Contact: ROQB! l.almer 367~7 ,2_, . 
... { £$ 

P.I.E. (Progi3!Miing& 1-no En!MiastJ,Ir<.) 
P.O. Box 2185 
Santa Clara, CA 95055 
Contact Dean Nichols (408) 241-2185 
$20peryear 
BBS: (408) 733-4670 

Stockton Apple users Grou 
6333 Pacific Ave., Suite 186 
Stockton, CA 95207 

.. 
Tri-City Apple User Group 
P.O. Box 93123 
Pasadena, CA 91109 
~3) 258-0281 

Bss~fsi2es-5640 

DELAWARE 
Delaware Valley 
AppleiiGS Computer Club 
P:O. Box 5956 
Wilmington, DE 1~ 
$20 

FLORIDA 
Apple Computer Enjoyment Society (A.C.E.S.) 

.~ P:O. Box 291557 

' ·'1' {=~~~/kr::-~~;923 
$30 1st year; $25 rsnewal 

Fort Lauderdale Chapter (A.C.E.s:) ~ 
see above 
BBS: (305) 431-5189 

South Broward Chapter (A.C.E.S.) 
see above 1 
BBS: (305) 431-5189 

West Palm Beach Chapter (A.C.E.S.) 
see above 
BBS: (407) 483-8426 

Apple Tree of Central Florida 
2810 Nela Ave. 
Orlando, FL 32809 
S35annually 
BBS: 366-0156 

$ 
Sun Coast Apple Tree 
P.O. Box 7 488 
Clearwater, FL 34818 
$25 per year 
BBS: (813) 347-5104 

SWACKS App)e Computer Club 
C/0 LE. McLaughlin 
384 Lancaster Ave. 
Port Charlotte, FL 33952 
$20 per year; $12 fqr Newsletter only 

GEORGIA 
CompuW Ustlr Group (Any Type) 
11 o Peachtree Rd. 
Rockmart, GA 30153 
Contact: Donald Sullivan 

' ( 404) 684. -5909 
$1j per year ' 

HAWAII . . 
Hawaii Macintosh &Apple Users' Society ~ 
P.O. Box 29554 • 
Honolulu, HI 96820.1954 
Contact, Eugene Vlllaluz (808) 735-3750 
$24 per year \ · 

IDAHO . 
Apple Boise User Group (ABUG) 

r 934 Ril'ar Park,Lane 
Bolstl, ID·83706 
Contact: George. Nummy (208) 344-9506 
$12per~ 

!'I ' " 1' ILLINOIS ' • I 
APPle T~ Computer Club 
P:O'. Box 823 
Homewodd, IL 6043G-0823 • ' 1 
Contact: Mary Ann Trzyna 

"' (81~) 469-1961 
$28 .family, $14 auxiliary per year 
BBS: (70$)481-2211 

Aurora Area Apqle Corps 
•P.O. Box 2901 
Aurora, IL 80607-2901 
Contact .l;loWa(d Kalz (708) 357-D759 

' $20 ~ ' ,ll> 

. Lincolnwood Apple Ustlrs GroUP · 't' · 2926 Leanne Court 
Northbrook, IL60062 

' (708)~8812 ' ' • 

North~rn Illinois Computer Society 
RD. Box 547 '{ 
Arlington Heights, IL 60006 
New~. Renewal $24, 
includes entire family 
BBS: (312) 351-4374 

Northshore Apple Users Group 
C/o Ba~a Simon 

, 5331 Carol · . 
Skokie, IL soon 

C' 

, Contact: Babette Simon (708Y967-7483 .\ 
• Family $20 per year 

\;; f "'{: 

INDIANA 
Apple Pickers 
P.O. Box20136 
Indianapolis, IN 46220 
Contact: Vincent Roth (317) 357 -ll207 aller 5 
New $25, $30 per family per year; 
Renewal $20 
BBS: (317) 897-1989 

Apple Ustlrs Gtoup of Mlchiana 
P.O. Box 11398 
South Bend, IN 48834-1398 
$15 per year 

Fort Wayne , 

Spring Hill Apple Computer Enthusiasts (SPACE) 
11418 Long Hill Court 
Spring Hill, FL 34509 
$20 

Apple Computer Users' Group 
P.O. Box 10004 
A. Wayne, IN 46850-0004 
$15 per year 

(904) 686-7069 
~ c "-> 

SunCoast Apple Club 
3300 Duncan Ave. 
Sarasota, FL 34239 ' f Contact: Shirley Cook (81~) 922-1351 
$20 per year, $10 for students 

' ' 
Northwest Indiana Apple Ustlrs Group 
7526 Independence St. 

, Merrillville, IN 4841 o 
Contact: Nate Gaglilardi 762-8818 
$14 per year 

To get more lnfonnatlon about the Apple User Group nearest you, 

l 

IOWA . "'" 
Applebyter Computer Club 
P.O. Box 2092 
Davenport. lA 52809 
Contact: Shawn Beattie 
BBS: 788.0014 

Green Apple Ustlr Group 
P.O. Box171 
Waterloo, lA 50701 
Contact: VIrgil Berg (319) 232-1842 
$15 per year "" 

KANSAS "" 
'\( Apple Bits Users Group (ABUG) 

P.O. Box368 
Shawnee Mission, KS 66201 
,Contact: Sandy Brockman 
(816) 523-1007 
$30 first year; $25 renewal 

Apple Tree Ustlr Grou~. Inc: 

~~~~7~eet .l 1' c "'""' ;1 
Contact: Shane Blancllett , , 
$151nltlatlon Fee; $201ndlvldual, $25 Family • 

" L Parsons Apple Users Group , 
P.O. Box 1081 , W'i,' 'i I . 
,Parsons, )(S 57357 , · 4 

1 Contact: ~andall Swearengin (316) 421-e953 , 
Family $12 per yr, Full-llfl\8 students $6 per yr 
BBS: (316) 421-2027 r , 

Plane Apple Ustlrs Group L i 
P.O. BoxA7396 ~H , % • ..-
Wichita, KS 67201. , ' <h;,i ' 
Contact: Duston James (316) 685-~71; 
Steve Specht (316) 255:5639 
$24 per year , 1 

, QMEGA PRO (316) 721-n35 

t opeka Area Apple Group 
5'119 SW 28th St. 
Topeka, KS 666J4-1713 
Contact: Ron Hurd (913) 27,2-5033 

: td$15famlly 

KENTUCKY , ,. (, 
Louisville Computer Society 
P.O. Box 9021 
Lou.lsville, KY 40209-9021 
$26 

MAINE "' 
Northwoods IIGS Ustlr Group 
P.O. Box550 
Milford, ME 04461-0550 
$15 per year ~ 

MARYLAND , 
Maryland Apple Corp. ' · , 
Contact: Dave Smythe (410) 882-9234 

Washington Apple PI, Ltd. 
7910 Woodmont Ave., Suite 910 
Bethesda, MD 20814 lJ J:. 
(301) 654-8060 

MASSACHUSmS 
Cape Cod Apple Users Group 
P.O. Box 46 
South Dennis, MA 02660 . 
Contact: Ron Church (508) 540-2517 

.$20 per year 

MICHIGAN 
Apple P.I.E. 
P.O. Box 5055 
Warren, Ml48090-5055 
$25 per year 

Apples for the Teachers 
161 CassAva. 
Mt. Clemens, Ml 48043 
Contact: Jim Wenzloff (313) 469-7206 



groups specializing in a certain subject, or how to start a new group, call Apple Computer 1-800-538-9696, ext. 500. or wrtte to: The Apple User Group Connection o Apple Computer, Inc. o 20525 Mariani Ave., MIS 36AA o Cupertino, CA 95014 

Flint Apple Club 
P.O. Box460 
Flint Ml 48501 
$20 per year 
BBS: (313) 230-7754 

Grand Rapids Apple II Users Group 
P.O. Box 1811 
Grand Rapids, Ml 49501 

lansing Users Group 
P.o, Box-27144 
lansing, Ml48909-7144 
$18 

Michigan Apple Computer User Group 
P.O. Box 567 ' 
Warren, Ml 48090-0587 

. $25 to start, $20 renewal per year 

Midland Apple Club 
· - 1710West St. Andrews 

Midland, M148640 

MINNESOTA 
Lake Superior Apple users Group 
Dujulh, MN . 
Contact Don Jacobson (218) 123-4349 

Minnesota Apple Computer Users Group 
P,O. Box 796 

• Hopkins, MN 55343 
Contact. Rand Slbel (612) 566-8571 
$25 per year, $15 student 

MISSOURI 
American Public Domain Club 
5821 Kerth Rd. 
St. Louis, MO 63128 
Contact: Michael Young 
$12 

Apple Squires of the Ozarks 
P.O. Box 3986 
Springfield, MO 65608-3986 
Contact: Doug Kahler 633-4362 

. $15 initiation fee; $20 individual 

( 

Monsanto Apple Users Group 
2 PemRoad 
St. Louis, MO tiq146-5407 
Contact John B. Wilson (314) 694-2447 
(Leave voice mail) 
GEnie E-Mail Address: JBWILSON 
$10 per year-Monthly Newsletter 

MONTANA t 
Billings Apple Users Group 
P:O. Box 23005 
Billings, MT 59104-3005 
Students $15, Individual $20, 
Family $25, CQrp $50 
BBS: 256-3454 

·NEBRASKA 
Apple-Link 
p .0. Box 22248 
Lincol~. NE 68542 
$10 per year 

- NEVADA 
Southern Nevada Apple Family User Group 
P.O. Box 12715 
Las Vegas, NV 89112-1715 
Contact: George Lewis (702) 364-9093 
BBS: Apples Only (702) 646-7007 

NEW JERSEY 
Bergen Apple Special interest Club (B.A.S.I.C.) 
The BASIC FACTS; 8~11 Creek Ct. 
Fair Lawn, NJ 07410 
Contact: Philip Smallen 791-3355 
$15 per year 
SSA-BBS: 472-8312 

North Jersey Mac Apple User Group 
P.O. Box 215 (WOB) 
West Orange, NJ 07052-0215 
Contact Pete Crosta (201) 867-6369 
$25 per year 

Ocean Counly Apple Users Group 
25 Long Road 
Freehold, NJ 07728 

Ocean/Monmouth App~ Users Grouj; 
55 Meadowbrook Road 
Brick, NJ 08723-7848 
Contact: Bill Scratchley (908) 920-3633 
$15 per year 

Princeton Apple II Users Group 
100 Sixth Ave. 
Trenton, NJ 0861!1-3223 
$12 per year • 

South Jersey Apple Users Group 
P.O:Box 4273 
Cherry Hill, NJ 08003-4273 
Contact: Jack Bullion 767-4913 
$20 single/family, $10 student 
SJAUG APPLELINE 424-1382 

NEW MEXICO 
Applequerque Computer Cfub 
P.O. Box 35508 
Albuquerque, NM 87176-5508 " 

NEW YORK 
BAUG (Big Apple Users Group) 
P.O. Box 1822 . 
Old Chelsea Station 
New York, NY 10113-0945 
(212) 603-9007 

CRAB-Apple (Counly 01 Rootdand Apple Bratlch) 
P.O. Box 268 
W. Nyack, NY 10994-0268 
$10 per year, . 
free 1/2 year membernhip lor new_member5 

GAB'er (Guildertand Apple Byters) 
Roger C. Mazula, Editor 
28 Hay Path 
Watervlie),,NY 12189 
Contact: John Buckley (518) 371-3824 
$10 per year, $5 initiation fee 
BBS: Pro Vanilla (518) 482-5953 

Mixed Burnt Hills Apple Group 
171 Birch Lane 
Scotia, NY 12302 
$8 per year 
BBS: Plain Vanilla 482-5953 

Putnam Valley 
Educators Apple Users Group 
142 Peekskill Hollow•Rd. 
Putnam Valley, NY 10579 
Contact: Frank Reae (914) 528-8101 

SACC Apple Computer Club 
147 Deforest Rd. 
Dix Hills, NY 117 48 
Contact: Gregory Dib (516) 49H681 
$10 per year 

NORTH CAROLINA 
Carolina Apple Core 
P.O. Box 31424 
Raleigh, NC 27622 
$18 per year 
CAC 783-9010; NIEHS 541-!1041 

Charlotte Apple Computer Club 
P.O. Box221913 
Charlotte, NC 28222 
BBS: 563-6233 

Eamon Adventurers Guild 
7825 Hawkhaven Dr. 
Clemmons, NC 27012 
Contact: Tom Zuchowski (919) 766-7490 
$7 per year 
T.ZUCHOWSKI on GEnie 

Triad Apple Core 
C/o GTCC Small Business ASST. Center 
2007 Yancyville St., Suite 220 · 
Greensboro, NC 27405 

OHIO 
Apple-Dayton, Inc. 
P.O. Box 3240 
Dayton, OH 45401-3240 
$25 per year 

Apple GS Columbus 
P.O. Box 27072 
Columbus, OH 43227-Q072 

Contact: Matt Weiss (908) 431-2339 
$15 per year 

~- - ·-contact John Ledford (614) 855-Q937 
BBS: (614) 475-9791 

AppleSiders of Cincinnati " 
P.O. Box 14277 
Cincinnati, OH 45250.-D277 
Contact: Ralph Kitts (513) 829-1161 
$25 per year 
BBS: (606) 572-53.7Sior (606) 572-5685 

COACH (Central Ohio Apple Computer Hobbyists) 
P.O. Box 09028 
Bexley, OH 43209. 
Contact: Mike Goodrich (614) 866-4860 
BBS: (614) 262-4946 

NEO Apple Corps 
C/o Nancy Abbott 
1935 Mattingly Rd. 
Hinckley, OH 44233 

OREGON 
Appleeugene 
907 River Road #289 
Eugene, OR 97 404 
Contact Larry Badten 895-2606 
$15 per year 

Portland Apple II User Group 
P.O. Box 1808 
Beaverton, OR 97075-1608 
$20 1st year; $15 thereafter 

Willamette Apple Connection 
P.O. Box 18435 

TENNESSEE \ 
AppleCore of Memphis 
P.O. Box 241002 
Memphis, TN 38124-1002 
$20 per year 

Music Clly Apple Core 
C/o Gerald Dooley 
1085 Woodcock Hollow Road 
KingSton Springs, TN 37082 
Contact Gerald Dooley 952-2367; George 
Emge 633-1508; Everett Hettenstein 282-4778 

' TEXAS 
Apple Valley Computer Club 
Tony Rodriguez, Pres. 5900 N. 28th Lane 
McAllen, TX 78504 
Contact: Tony Rodriguez 682-9625 
$10peryear 

Coastal Bend Users Group (CBUG) 
P.O. Box 8391 
Corpus Christi, TX 78468'8391 "' 
$12 per year per household 
STIX (512) 992-4855 

San Antonio Appleseed 
P.O. Box 290028 
San Antonio, TX 78280-1428 
New Membership $15, Renewal $10 

Salem, OR 9.7305 ·' 
Contact Neal Layton (503) 370-9527 , 

,,Tarrant Apple Group (TAG) 
, ' . 912 West Broadway Ave. 

"Fort Worth, TX 76104 
$15 per year Iii 
WAC BBS (503) 363-0861 

PENNSYLVANIA 
Apple Butler Users Group 
.P.O. Box 39 Meridian Station 
Buller, PA 16001-!1039 
$20 Single, $25 family 

Columbia Apple Pi 
C/o L.A. Winski, M.D. 
P.O. Box710 
MiiMIIe, PA 17846 

. $8 per year 

Delaware Valley Apple Branch 
132 Eaton !Jr. 
Wayne, PA 19087 
Contact: Curt Wilson (215) 473-6199 
$15 annually 

~ Erie Apple 'Crunchers, lnc, 
P.O. Box 15.75 
Erie, PA 1650.7 
$5 Initiation tee; $25 per year 
E.A.C. Exprass (814) 838-8510 

Hershey Apple Core 
P.O. Box634 
Hershey, PA 17033 
HAC Hotline: (717) 531-1300 
The Library BBS: (717) 586-1699 

Keystone Apple Core 
' C/o William C. Miller, President 

1789 Braggtown Road 
East Berlin, PA 17316 
$10 annually 

Philadelphia Area Computer Sociely SIG 
P.O. Box 312 
LaSalle Universily 
Philadelphia, PA 19141 
Contact: Martin Friedman (215) 353-2.753 
AOL: Meesh1 BBS: (215) 842-9600 
$30peryear 

RHODE ISLAND 
Rhode Island Apple Group 
P.O. Box 4.726 
Rumford, Rl 02916-4726 
$10 initiation; $20 annual dues 

SOUTH CAROUNA 
CSRA Apple Users Group 
1342 Moultrie Drive 
Aiken, SC 29803 
$15 year 

Greenville Apple Users Group 
P.O. Box 493.7 
Greenville, SC 29608 
Contact: Doug Durkee (803) 244-7396 
$20 per year 

Contact: Beib Baggott (Sin 332-3341 
$15 per year 

VIRGINIA 
' Northern Virginia Apple Users Group 

P.O. Box 8211 
Falls Church, VA 22041 
PAD-NOVA BBS: (.703) 671-0416 

TideWater AppleWorms 
P.O. Box 68097 
Virginia Beach, VA 23455 
Contact: Kevin Mitchell (804) 488-9914 

WEST VIRGINIA 
Appl& Users Group of Charleston 
2105 W&berwood Drive 
South Charleston, WV 25303 
Contact dohn Howell 343-6422, or 
Chas. Szasz 985-6985 
$10 per year 

, Club Apple User Group 
125 North Pinch Rd. 
Elkview, WV. 25071 
$10 

WISCONSIN 
Milwaukee Apple Users Symposium 
9818 W. Sheridan Ave. 
Milwaukee, Wl53225 
Contact: Helmut Wlttbecker 

Racine Area Users Group, 
P.O. Box 085152 
Racine, V/153408 
$10/Family per year 

Wisconsin Apple Users Club, Inc, 
P.O. Box 20998 
Milwaukee, WI 53220-0998 
Contact: Bruce Kosbab (414) 771-6086 

AUSTRALIA 
Apple Users Sociely of Melbourne (A.U.S.O.M.) 
P.O. Box 1071 Narre Warren MDA 
Narre Warren, VIC 3805 
Ph: (613) 796-7553 

Tazrnanian Apple User Group 
P.O. Box 188 
N. Hubart, Tasmania 7002 AUSTRALIA 
10021 485200 
Contact: Jim Fraser 

CANADA 
AppleSAUCE 
Box 480 RPO, Universily 
Saskatoon, Sask., Canada S7N 4J8 
Contact: Brock Chatson (306) 37 4-ooo5 
$20 per year 
BBS: SAUCE (306) 955-8828 

Apples Victoria Users Group 
9184 Cresswell Rd. 
RR 2, Sidney, B.C. VSL 351 
Contact: Shirley Demeriez 
(604) 856-2845 6-9PM 
$24 per year, $30 family 

Apples B.C. Computing Sociely 
P.O. Box 80589 
Burnaby, B.C. VSH 3X9 
$35 per year, $30 renewal 

Calgary Apple Corps Computer Club 
Box 8, Station T 
Calgary, Alberta, Canada T2H 2G7 
C Renzo Costa (403) 251-0525 
$30 per year for individuals or families 

Kelowna Apple Users Group 
1622 West Kelowna Rd. 
Kelowna, B.C., Canada V1Z 38.7 
Contact: Robert Ashton 
(604) 76!1-3140 6to 9 pm 
$2permonlh 

London Apple Corps 
1565 Glenora Dr., Suite 103 
London, Ontario, Canada N5X NV7 

Winnipeg Apple Users' Group 
P.O. Box 1798 
Winnipeg, MB R3C 3R1 
Conlacl: Don Soutter 256-0095 
$20 indiv, $25 family; $5 initiation fee 
Applebox BBS: 224-o683 

ENGLAND 
Cambridge Apple User Group 
22 High Street 
Cambridge CB4 1 NG · 
England (U.K.) 
Contact: ian Archibald 

The British fiGS Club 
41 High Street 
Great Shelford 
Cambridge CB2 5EH 
England (U.K.) 
Contact: Peter Stark 
(Produces bimonthly 'members' disks) 

FRANCE 
· GSCiub 
• 6, Impasse La Crolx-Pommler, 

94120 Fontenay-sous-Bois. 
T616phone: (1) 48.77.11.32 
Applelink: GS.CLUB, 

GERMANY 
Kaiserslautern Apple Users Group 
PSC 1 Box 6851 
APOAE09012 

Ramstein Apple Club 
PSC2 Box 18 
APOAE09012 

Rhein-Neckar Apple Users Group (RNAUG) 
P.O. Box 525, 
APO New YOrk, NY 09063 
Contact: James Clark 
$10 per year 

ITALY 
Apple II Survivor Club Italy 
VIs Dal Fabbro 4 
37122 Verona Italy 
Contact Manuel Turtula , 
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The Rumors 
The Apple II is dead. The Apple II 
is outdated. The Apple II is not 
supported. 

The Facts 
Hundreds of new software titles 
are published for the Apple II 
every year- from shareware to 
major commercial products . 
AppleWorks is the biggest 
selling, most widely used 
program of all time. More than 
50% of computers used in 
American schools are Apple lis. 
The Apple II can do everything 
that comparable computers 
can do. There is now a 
magazine dedicated to this 
marvelous machine. 

II Alive 
II Alive covers the world of the 
Apple II. AppleWorks, 
Shareware, Technical Tips, 
Multimedia, System 6, 
Education, New Products, 
Desktop Publishing, 
Programming, Reviews, and 
more. It's all there. All Apple II. 
No compromise. It's the kind 
of support you'll only find 
in II Alive. 

How To Get II Alive 
One year of II Alive (6 issues) 
is only $19.95, satisfaction 
guaranteed. You can cancel any 
time for a refund for the unused 
portion of your subscription. 

Order yours today. 

{{II Alive rejuvinates the spirit of the Apple. " 
Featuring everything 

for your Apple II: 

~ Scanners 

~ Memory 

~ Printers 

~ Desktop Publishing 

~ Accelerators 

~ Utilities 

~ Entertainment 

~ and More! 

---·-·--~ ·-· --, 

I 
I WHNT II HLIVE TODHYI 
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I Name 

1 Address 

City ______________ State __ Zip ____ _ 

I Occupation------''-------------- Phone _______ _ 

(..' lie 

'- lie 

L lie+ 

'- llgs 

~ I 1_ Payment Is Enclosed 

I L. Discover I_ Visa '- MasterCard I_ American Express L.· Check or Money Order Enclosed 

I 
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I 
I 
I I '- Credit Card # Exp. Date I 

! CHoii~ca~:L·:.:aoo:;77:i&42""' .JI 
.... -----·------------



AppleABCs 
by Barry McDonald 

R ecently, I decided to make an inventory 
of my electronic equipment for insur­
ance purposes. As I began compiling a 
list of stereo and computer equipment, I 

realized the inventory consisted entirely of 
abbreviations. In my living room I have an 
RCA TV, a CD player made by JVC, a VHS 
VCR, and an AM/FM radio. In my office you'll 
find a lie, a IIGs, and a Macintosh Ilci. (I am 
not into IBM PCs.) In my car is a CB. You 
don't need a high IQ or a Ph.D. to see that 
when it comes to electronic devices, we rely 
heavily on abbreviations. 

Trying to talk about your Apple computer 
without using abbreviations is like trying to 
collect an IOU in the ICU. The true sign of a 
power user is the ability to toss initials around. 
A study of some common and not so common 
computer abbreviations reveals a lot about 
computer culture, history, and psychology. So 
here, FYI, is an abbreviated look at what we 
might call the Apple ABCs. 

HARDWARE HANDLES 
You may think your computer system is an 

amazing collection of nuts and bolts, but it's 
actually an ali1azing collection of vowels and 
consonants. Your CPU (Central Processing 
Unit) contains ROM (Read-Only Memory) and 
RAM (Random-Access Memory), both mea­
sured inK or MB (Kilobytes or Megabytes). 
The chips that dot your computer's mother­
board sport monograms such as PAL (Pro­
grammed Array Logic), MMU (Memory Man­
agement Unit), and IOU (Input Output Unit). 
You type on a QWERTY keyboard (so named 
for the first six letters on the keyboard) which 
connects to your IIGs via the ADB (Apple 
Desktop Bus). You may own a SCSI (Small 
Computer System Interface) hard drive or a 
floppy drive that uses DS DD (Double-Sided 
Double-Density) or HD (High-Density) disks. 
To backup your data, you can use one of the 
newer DAT (Digital Audio Tape) machines. A 
CD-ROM (Compact Disk Read-Only Memory), 
which is a WORM (Write Once Read Many) 
device, is another storage option. 

From the DIP (Dual Inline Package) switch­
es on your sse (Super Serial Card) to the pix­
els (picture elements) displayed on the CRT 
(Cathode Ray Tube) of your RGB (Red-Green­
Blue) monitor- that may be spewing ELF 
(Extremely Low Frequency) radiation if it's 
not up to FCC (Federal Communications Com­
mission) standards-any discussion of Apple 
hardware begins and ends with abbreviations. 

The names of the first Apple computers con­
tained numbers-Apple I, Apple H-and the 
first upgrade of the venerable II was the II 
Plus, but all subsequent models have sported 
initials: lie, lie, IIGs. The consensus among 
Apple gurus is that the letter e stands for 
expanded, the c stands for compact, and the GS 
for graphics and sound. Apple must have been 
especially proud of the IIGs because it's the 
only Apple II to rate capital letters! 

l/0 ERRORS 
Abbreviations should make life easier, but 

they sometimes cause confusion. Have you 
ever tried to explain to a novice why the short­
cut for Copy is Command-C but the shortcut 
for Paste is Command-V? The power switches 
of many computer devices contain two of the 
most misunderstood symbols of the computer 
world. They look like this: o 1. If you've ever 
pondered whether the o stands for Off or On, 
you lose on both counts. The two symbols rep­
resent the binary digits zero (0) and one (1). At 
its most basic level, a computer reads electrical 
current, and current can either be flowing 
(On-represented by a one), or not flowing 
(Off-represented by a zero). These digital 
hieroglyphs have replaced the simple words On 
and Off on the power switches of the IIGs and 
most modem peripherals. To confuse matters 
more, these symbols, which make some sense 
on a digital device, now have found grace uni­
versally on non-digital electronic devices such 
as overhead projectors and camcorders. 

By the way, all of this has nothing to do 
with the commonly used abbreviation I/0, 
which stands for Input/Output, used in phrases 
such as I/O error, VO cable, or VO port. 

SOFTWARE SHORTHAND 
The frequent use of abbreviations in Apple 

software gives new meaning to the phrase "ini­
tialize the disk." DOS (Disk Operating Sys­
tem), ProDOS (PROfessional Disk Operating 
System) and BASIC (Beginners All-purpose 
Symbolic Instruction Code) were the main­
stays of early Apple computing, though other 
operating systems such as CP/M (Control Pro­
gram for Microprocessors) and other lan­
guages such as PILOT (Programmed Inquiry, 
Learning, Or Teaching) soon became avail­
able. GS/OS (GS Operating System) has given 
Apple IIGS users access to the GUI (Graphical 
User Interface) that dominates the Macintosh 
world, introducing abbreviations such as CDev 

(Control Panel Device) and DA (Desk Acces­
sory). In fact, the IIGs makes matters worse 
because it has two kinds of desk accessories: 
Classic (CDA) and New (NDA). 

We use abbreviations to refer to types of 
software such as CAD (Computer-Aided 
Design), DTP (Desktop Publishing), and OCR 
(Optical Character Recognition), file formats 
such as DIF (Data Interchange Format), DHR 
(Double High Resolution), and SHR (Super 
High Resolution), software companies such as 
MECC (Minnesota Educational Computing 
Consortium), and user groups such as NAUG 
(National AppleWorks Users Group). 

Although we use abbreviations to save time 
and space, we often lose sight of the actual 
words that the letters stand for, and this ironi­
cally leads to redundancy. For example, to 
attach a musical keyboard to your Apple, 
you'll need a MIDI interface, but MIDI stands 
for Musical Instrument Digital Interface, so 
you end up buying an interface interface. 
You'll see articles on telecommunication that 
discuss BBS systems; guess what the S stands 
for? Similar repetition occurs in phrases like 
GUI interface, ProDOS operating system, and 
BASIC code, not to mention LCD display. 

SAY IT LIKE IT IS 
Though we pronounce many abbreviations let­

ter by letter-cPU and CRT, for example-others 
like RAM and QWERTY are acronyms, abbrevia­
tions pronounced as words. Acronyms are easier 
to say and easier to remember than standard 
abbreviations, and they're also more fun. 

Acronyms are the caviar of abbreviations. 
Rumor has it that one of the prerequisites for 
obtaining a j ob as a hardware or software 
developer is the ability to create clever 
acronyms. Three-letter acronyms like DIP, 
CAD, and GUI (pronounced gooey) are com­
mon and simple to create. DOS (Disk Operating 
System) is an often mispronounced acronym. 
You'll hear people pronounce it as the word 
dose, but properly pronounced, it rhymes with 
boss. (Toss the DOS to Ross, boss.) 

Computer acronyms of four to six letters are 
not uncommon. ASCII (American Standard 
Code for Information Interchange), pronounced 
ASK-ee, is the format used to create text files. 
SIMMs (Single Inline Memory Modules), most 
commonly used in Macintoshes, can also be 
installed on some IIGs memory cards. 

We seem to favor acronyms over standard 
abbreviations, yet sometimes a quite pro­
nounceable abbreviation is spoken letter by let-
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ter. For example, the name of the tiny lights 
that tell you your disk drive or printer is on is 
L-E-Ds (Light Emitting Diodes), not Zeds. Per­
haps the inventors of this term were concerned 
about unflattering comparisons to zeppelins. 

On the other hand, the human mind is capa­
ble of making the most unpronounceable col­
lections of letters into acronyms. SCSI (Small 
Computer System Interface) is scuzzy. An IBM 
character code (which fills the same purpose as 
ASCII, but is different), called EBCDIC 
(Extend~d Binary-Coded Decimal Interchange 
Code), IS EB-si-dik, which is certainly a cre­
ative phonetic interpretation. The all-time win­
ner in this category and one of the longest 
computer acronyms is WYSIWYG (What you 
see is what you get), pronounced WIZ-ee-wig. 
It means that the appearance of a document on 
screen will match what comes out on paper. 

An acronym's resemblance to an actual 
word is usually ignored. We don't associate 
CAD programs with ungentlemanly conduct or 
DIP switches with sour cream. The ultimate 
~ccomplishment in acronym design, however, 
IS to have the letters form a word that reflects 
the meaning of the abbreviation. Note the 
clever harmony between form and meaning in 
the terms BASIC (Beginners All-purpose Sym­
bolic Instruction Code) and PILOT (Pro­
grammed Inquiry, Learning, Or Teaching). At 
Apple Computer, the division that created the 
Newton is known as PIE (Personal Interactive 
Electronics), perhaps to bring to mind the 
phrase "easy as pie." Many user groups have 
devised clever acronyms. For example, the 
Hartford User Group Exchange goes by the 
title of HUGE, with the probable intent to sug­
gest its size and importance. 

CONTRACTIONS 
AND COMBINATIONS 

Many common computer words are abbrevi­
ations in disguise. For example, the word 
modem comes from a combination of the 
words modulate and demodulate. The term bit, 
which refers to those individual zeros and ones 
that we discussed earlier, is a blending of the 
words binary and digit. Technically, these 
words are contractions rather than abbrevia­
tions, but like acronyms, words of this type 
make long technical terms easier to say and 
remember. So we say pixel instead of picture 
element and prefer the sound of FORTRAN over 
the full name of this computer language, For­
mula Translator. 

To complicate matters, many terms combine 
standard abbreviations with acronyms or con­
tractions. For example, ProDOS comes from 
the combination of an abbreviation (Profes­
sional) and an acronym (DOS). CD-ROM is a 
combination of a standard abbreviation and an 
acronym. 

Such is our preoccupation with brevity that 
we sometimes abbreviate abbreviations! With 
the arrival of GS/OS, the file once known as 
ProDOS was renamed P8. The B in the term 
BPS (bits per second) stands for bit, which, as 
we've seen, is already a contraction of the 
words binary digit. 
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ABBREVIATED lONGEVITY 
History has shown that electronic devices 

and media not associated with abbreviations do 
not last. Phonograph records were LPs and 
they reigned for many years before being 
replaced by CDs, but veterans of the late 1960s 
may recall a now defunct technology known as 
the 8-track tape. How could the 8-track last­
no abbreviation! In the VCR wars of the 1980s 
the VHS (Video Home System) won out ove; 
the Beta format because Beta, though it is the 
Greek version of the letter B, is not a true 
abbreviation. It is inevitable that the standard 
audio cassette tape-for which there is no 
abbreviation- will soon be supplanted by DAT 
(Digital Audio Tape). (Well, I guess that hasn't 
happened, but maybe DCC, the Digital Com­
pact Cassette, will finish the job.) In the cafe of 
consumer electronics, alphabet soup is the pre­
ferred dish. 

In the world of Apple computing, the same 
holds true. All we can say about models like 
the Apple III Plus and the short-lived Lisa is 
RIP (Rest In Peace), while models like the lie 
and IIGs may be around to help us initialize a 
new century. 

TEST YOUR 10 
(INITIAl UUOTIENT) 

How many of these common abbreviations 
do you know? To give you a little help, the 
terms have been divided into several cate­
gories. Answers appear below. 

Telecommunications & Networking 
SYSOP 
BBS 
AOL 
SIG 
FTP 
MNP 
LAN 
WAN 

Machines & Memory 
TTL 
IC 
MHz 
ms 
RISC 
DMA 
CAS 
RAS 
EPROM 
PDA 
LCD 

Standards & Measurements 
ANSI 
IEEE 
NTSC 
CPI 
NLQ 
LPI 
DPI 

Classics: 
GIGO 
WIMPY 

ANSWERS 

Telecommunications & Networking: A SYSOP 

(System Operator) is a person who supervises a 

BBS (Bulletin Board System) or online service 

such as AOL (America Online), where you can 

join SIGs (Special Interest Groups). FTP (File 

Transfer Protocol) is a method of retrieving files 

on the Internet, while MNP (Microcom Network 

Protocol) is an error-checking feature used by 

modems. LANs (Local Area Networks) and WANs 

(Wide Area Networks) allow computers and 

peripherals to communicate with one another. 

Machines & Memory: TIL (Transistor-Transistor 

Logic) monitors are better known as mono­

chrome monitors. The speed of ICs (Integrated 

Circuits) is measured in MHz (megahertz,) or mil­

lions of cycles per second. One ms (millisecond) 

is a thousandth of a second, which is an eternity 

to the new RISC (Reduced Instruction Set Com­

puter) chips that are replacing slower integrated 

circuits . DMA (Direct Memory Access) allows 

interface cards to communicate directly with a 

computer's memory, bypassing the microproces­

sor, for more speed. The CAS (Column Address 

Strobe) and RAS (Row Address Strobe) are sig­

nals used to communicate with memory chips. 

EPROM (Erasable Programmable Read-Only 

Memory) is a type of ROM that can be repro­

grammed. The screens of PDAs (Personal Digital 

Assistants) like Apple's Newton consist of LCDs 

(Liquid-Crystal Displays). 

Standards & Measurements: ANSI (the Ameri­

can National Standards Institute) and IEEE (the 

Institute of Electrical and Electronic Engineers) 

set standards for computers and other electronic 

devices, while NTSC (the National Television 

Standards Committee) creates video and broac:Jo. 

cast standards for North America. The size of 

non-proportional type is measured in CPI (Char­

acters Per Inch), and NLQ (Near Letter Quality) 

describes the best print quality on a 9-pin dot­

matrix printer such as the lmageWriter. There are 

two measurements called LPI (Lines Per Inch): 

one describes the number of lines of text that fit 

into one vertical inch on a page, while th~ other 

refers to the frequency of the halftone screen 

used to print gray-scale images on a laser print­

er. The resolution of printers and monitors is 

measured in DPI (Dots Per Inch). 

Classics: GIGO (Garbage In, Garbage Out) is a 

programmer's motto that means if you enter incor­

rect data, you will get incorrect results. WIMP 

(Windows, Icons, Mouse, and Pull-down menus) is 

a less formal and usually pejorative alternative to 

the term GUI (Graphical User Interface). Comput­

ers that use these features are called WIMPy by 

those who believe that "real" computer users type 

their commands on a keyboard. 



Classified Ads 
Become a part of II Alive 

today! Place your classified 

ad here and reach over 

65,000 subscribers. 

Contact: 

Audrey Wolfe 

Quality Computers 

20200 St. Clair Shores, MI 48080 

1-800-777-3642 ext. 736 

CLASSIFIED$ 
WANTED: AE RAMFactor Card. (409) 776-5513 

HARD DRIVE REPAIR & DATA RECOVERY: Sider, 

Xebec, Trustor, DataMac, ProAPP, Apple Profiles, 

SCSI, Applied Ingenuity, Apple SCSI, and orphan 

drives. Call for others. DATA TRANSFERS (Apple, 

MAC & PC). B&D Computer Repair, 6115 S. Mas­

sasoit, Chicago, IL 60638 (312) 735-9010 Call 

between 9:30am and 1 pm. 

SUPERLEAD TEACHES THE BASIC READING 

SKILLS. Each of the six color coded disks tracks 

22 students as they progress through the program. 

Complete manual includes pre and post tests for 

each level. Introductory offer for $40.00 contains 

manual and disk #1. Complete set for $180.00 or 

each additional disk for $35.00. Operates on Apple 

II and Macs with lie card. Send for "Free Catalog" 

to LEAD Educational Resources, Inc. 144 Main 

Street, N. Bridgewater, CT 06752 (203) 355-1516. 

APPLE II PUBLIC DOMAIN: Request FREE catalog 

or sen $2 for demo disk and catalog (refundable). 

Buy as low as 80¢ per disk. Since 1986. Next day 

shipping. Visa/Master Card. CALOKE INDUSTRIES 

(Dept. RS), P.O. Box 18477, Raytown, MO 64133. 

Apple lie 1 
Apple lie 
Apple IIGS I 
Macintosh I 

lmageWriters I 
Accessories I 

Trade Apple II Computers I 
1 toward the purchase of new 1 
I Macintosh computers or I 

receive cash for them! 

Computers for Schools 
Nationwide pickup. FAX to (415) 289-7562 or 

Ca II 1-800-800-6525 

SO~ARE:SO~ARE:SO~ARE 
HOME AUTOMATION 

SCIENCE FAIR 

INDUSTRIAL CONTROL 

CUSTOM APPLICATIONS 

READY TO RUN 

NO PROGRAMMING 

MENU DRIVEN 

Many of our programs support: 
Game controller socket (II+, lie, llgs) 
Joystick Inputs 
Xl 0 {using CP290) 
B&B (SPIO) (PPIO/IBM) 
ALPHA PRODUOS (ABUS) 
AND MORE ... {just ask) 

Prices 
at 

$39.95 

Software for IBM compatibles too! 

CALL OR WRITE! 

Wilmington Computer Applications 
Box429 

Wilmington, MA 01887-0429 

Call (508) 658-9950 9 am to Noon 

ce 
La~top for Apple I Mac I IBM 

128KPC4 
2lb w/case 

full size 
keyboard 

Built-in software: WP w/spell, DB, SS, BASIC 
Transfer files between Apple II, Mac, IBM 
Uses 4-AA batteries-NC adapter included 

LCD scrollable screen 4lines by 40 char 
Prints directly to most printers 

PC4 for Mac or IBM $239 
Bridgelt installs to Apple Works menu. 

Send files between PC4 and Apple Works- $35 

Apple II Compatibles 

LASER128 
LASER128EX 

COillpUI<r 

289 
359 

Lo.rgest LASER Repair Center 
&. Educational Dealer 

w/P.rrilier w/Color 

414 488 
484 558 

2400 Modem ............. 79 
Joystick .................... 25 

No-slot clock .... ....................................... 36 lie 128K Card ........... 25 
Hard Drive wlcard- Laser 128, lle: 20 140 meg ......................... 289 / 339 
Mouse for: lie w/card ........ 89, Laser 128, llc, c+, Mac+ .......... 70 
Laser 5.25 Drive for Mac LC, lie, Ilc, llc+, Ilgs, Laser . ......................... 99 
Apple 3.5 SOOK Drive for Mac, lle, llgs, llc+, Laser .......................... .199 
Apple SuperOisk 3.5 Controller ......................................................... .129 
Goldstar Composite Monitor ............... 125 Monitor Stand... . ....... 25 
RGB 14" color + green+ tilt & swivel for Laser .................... 210 
lle Printer Card wlcable: Parnllel. .. 45 Super Serial ............. 62 

Memory Image Writer I Compatibl-e Printer ......... 195 

256Kchips ...................... .'l8/set 1-800-726-7086 
RAMUgs w/4meg ............ .l39 
RAM Card w/1 meg: lie .. 79 Uc .. l41 c+ .. l56 Laser .. ! 0 I 

lnt~rn'l l l.ocal Orders Perfect Solutions 
( 407) 790-1 070 12657 Coral Breeze Drive 
Fa' 790-010!! \\.Palm Bch, Fl. 33414 

Best Value 
In Apple II Series Public 
Domain & Shareware 

Largest selection available anywhere, over 1200 

BOOT able and MENU-Operated Program Disks, Full of: 

Entertainment • Business • Education • Utilities • 

Print Shop Graphics • Apple Works • Eamone • 

Telecommunications • Variety • HAM Radio • Novelty • 

GS. Specific • PRO DOS. Specific .... and More .... ! 

Programs for Apple ll+, llc, llc+, lle, llgs & Macs 

with lle Simulator Card. Most are Available in 5.25 and 3.5 

Format. Low as $1 A Disk • MC and VISA Accepted• 

Next-Day Shipping is available • Special offers for 'new' 

customers. Send $2.00 for ChristeUa's Descriptive Catalog 

and Demo Disk ..... Be Pleasantly Surprised. 

Christella Enterprise 
P.O. Box 82205 ~~~~·~ 

Rochester, MI 48308-2205 
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(Continued from page 12) 

write and edit your historical pieces and foot­
notes without leaving the program. 

To help you truly master the way the pros 
do it, Quinsept includes a comprehensive 
loose-leaf manual. Thick (and, at first glance, a 
bit intimidating), the manual does take some 
getting into, but the payoff is well worth the 
effort. For starters, you quickly discover that 
using the program's initial default settings 
wastes the program's power. The lesson is 
clear: to get the most from Family Roots, you 
need to know about and use its features. 

The Family Roots byword is Flexibility. A 
plethora of options lets you make your notes, 
charts, and record keeping as detailed as you 
like. For example, Individual Information 
offers the usual date of birth, death, and mar­
riage data slots along with nine extra cate­
gories of your choosing. In fact, practically 
every function, from Forms to Searches, can 
be customized to look and work just the way 
you like it! 

A major attraction of specialized genealogy 
software is convenience. For instance Family 
Roots can be set to automatically complement 
related data. So, if you add "Uncle Bob, mar-

TE ST DRIVES 

ried to Aunt Fanny," "Uncle Bob" would also 
be added into Aunt Fanny's file as "husband." 
I especially like the function keys. With this 
feature, you don't have to continually retype 
surnames, place names, and so on. Just pro­
gram a function key, and every time you punch 
it, the appropriate text will be entered in the 
records. 

With Family Roots there's no shortage of 
printouts, and, again, you can tailor the forms to 
your liking. The program prints all types of 
charts from Blank Standard, Descendant, and 
Ancestor, to special pedigree forms called 
Ahnentafels. Group Sheets take two forms: Cus­
tom, and the format developed by the Church of 
the Latter Day Saints (favored by many expert 
researchers). Naturally, Person Sheets and Lists 
also come in several different flavors. 

Family Roots has long been a mainstay in 
genealogy software. Small wonder! This full­
featured package makes it a snap to record, 
organize, and process genealogical data. Quin­
sept's ad advises, "Put up your Dukes!" When 
you're ready to get serious about the dukes, 
heroes, saints, and scoundrels in your family 
tree, check out Family Roots. • 

VEND·OR 
INFO,RMAIIO~N 

MECC 

6160 Summit Drive 

Minneapolis, Minnesota 55430-4003 

Attn: Pat Kallio 

(800-685-6322; 612-569-1500) 

NITE OWL PRODUCTIONS 

5734 Lamar Ave. 

Mission, KS 66202-2646 

(913) 362-9898 

QUINSEPT 

P.O. Box 216 

Lexington, MA 02173 

Attn: Steve Vorenberg 

(800-637-ROOT; 617-641-2930) 

The Sensational LASERS® 
an.ASEit 128 SERIES 

Apple llc/lle 
Compatible $279 

The LASER 128 features full Apple II compatibility with internal disk drive, 
serial, parallel, modem & mouse ports. When you're ready to expand your 
system, there's an external drive port and expansion slot. COPY II Plus 
software inc. Take advantage of this exceptional value today ... $279.00 

The LASER 128EX has all the features of the LASER 128, plus Triple 
Speed Processor & Memory Expansion to 1MB ........................ $355.00 

SAVE MONEY BY BUYING A COMPLETE PACKAGE 
LASER 128 Computer with 14" RGB Color Monitor and a 300 CPS NLQ 
Printer ......................... : ............................................................... $669.00 

ACCESSORIES 
•12" Mono Monitor .......................... ........................................... $129.00 
•14" RGB Color Monitor ................ ............................................. $219.00 
• External Floppy Disk Drive 5.25 .. ................................. ............ $129.00 
• Joystick (3) Button .................................. .. .. ......... ...................... $25.00 
• Optical Mouse .................. ......... .. ........................................... .... $79.00 

8//I.ASEJf PC4 NOTEBOOK SERIES 
Why spend thousands for an IBM or MAC Portable when you can have the 
LASER PC4 for under $250? With the PC4's powerful built-in Word 
Processor, Spell Checker, Spreadsheet and Database programs, you can 
perform all the primary uses of a Laptop anywhere you go. Print out directly 
from the PC4 or download files to/from your desktop computer with the file 
transfer software, which is included. Built-in LCD Display and large size 
Keyboard makes the PC4 a pleasure to use. File Transfer Software, 
Cables, A/C Power Pack, Carrying Case & User Guide included. Weighs 
under two pounds. 128K RAM standard. Ideal for the classroom. 

MAC/GS Version .......... .. $239.00 
IBM Version ......... ...... $239.00 

USA MICRO YOUR DIRECT SOURCE FOR APPLE 
AND IBM COMPATIBLE COMPUTERS 

2888 Bluff St., Suite 257 • Boulder, CO 80301 
Add 3% Shipping • Colorado Residents Add 3% Tax 
YOUR SATISFACTION IS OUR GUARANTEE 
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;, Phone Orders: 1-800-654-5426 
In Colorado call1-303-938-9089 

8-5 Mountain Time • FAX Orders: 1-303-939-9839 



Quality Computers ~ 

20200 Nine Mile Rd. 
St. Clair Shores, Ml48080 

U FAX MODEM V.32 HIS 
The Q FAX Modem V.32bis features 
14,400 bps fax and data communica­
tions with up to 57,600 bps data 
throughput using V.42bis data compres­
sion. You also get the special advantages 
of Silent Answer™, optional Caller ID, 
and the unique alpha-numeric display 
panel that shows up to 26 different status 
messages. Comes with Fax STF, Micro­
Phone LT, and handshake cable. 

1•800·777·3642 



TRIPLE YOUR SPEED, 
PRODUCTMTY, AND EFFICIENCY 

with powerful TimeOut programs for Apple Works! 

WRITER'S 
SUPER PACK 

Includes TlffieOut Grammar, 
TimeOut Thesaurus and 

TlffieOut SuperFonts 
only$89'5 

TIMEOUT GRAMMAR ..... ... . . •49°5 

Make your wrtttng stronger, clearer 
and more concise! 
TimeOut Grammar detects grammatical errors, highlights 
the offending phrase, explains the error, and suggests a bet­
ter way to say the same thing. You have the option to accept 
the suggestion, ignore it, or rewrite the phrase in a different 
way. It's you're writing, only better! 

TIMEOUT DESkTOOLS IV .. .. . . . •20'5 

The essential tools for any Apple Works user! 
Includes Calculator, Scientific Calculator, Print Preview, 
File Search, Directree (steps through a visual map of path­
names and files), Measurement Converter (great for U.S. to 
metric conversion and vice versa), Print Manager, Calendar, 
an updated area code listing and Stop Watches. 

TIMEOUT SHRINkiT PLUS ... . . . •29'5 

Never complain about disk space again! 
If you're like most AppleWorks users, you fight the never 
ending battle for more disk space. TimeOut Shrinklt Plus is 
a file compression utility that works inside of AppleWorks. 
Includes Shrinklt and Shrinklt GS. 

Quality Computers TM 

DATA 
SUPER PACK 
Includes TimeOut Graph, 

TlffieOut ReportWriter and 
TlffieOut SideSpread 
only$9495 

TIM OUT SUPEIFONTS ........ . •40°5 

Add style to your documents! 
Add fancy fonts and graphics to your Apple Works documents. 
Works with all the same formatting commands you normal­
ly use. Also includes a paint program. 

TIMEOur THESAURUS .. . . . . ... . •32°5 

Enhance your wrttlng and improve 
your vocabulary! 
A powerful, intelligent thesaurus with more than 5,000 root 
words containing over 45,000 synonyms! 

TIMEOUT SIDESPREAD .. .. .. .. . $3205 

Never complain about disk space again! 
Print your spreadsheet files sideways, and gain an unbroken 
vista of your spreadsheet data. Prints in two different fonts 
and a wide range of sizes. 

TIMEOUT SUPERFORMS .. ..... . $4295 

Design you own forms Inside Apple Works! 
SuperForms is a utility that works with SuperFonts and lets 
you graphically design your own form right on the screen, so 
you know exactly how it will look when printed. 

1 ·800·777·3642 

TOOLS 
SUPER PACK 

Includes TlffieOut UltraMacros, 
TimeOut DeskTools IV and 

TimeOut Shrinklt Plus 
only$89'5 

TIM Our ULTRAMACROS 4.3 . . $3995 

Automate your Apple Works! 
A great time-saving device! UltraMacros, allows you to prere­
cord series of strokes and activate those same strokes with the 
touch of a key. Save up to a total of 180 macros with over 
4,000 total keystrokes. 

TIMEOUT REPORTWRI'IIR .. ... . $4895 

Place data and text anywhere you'd like! 
Combine information from several files into a print-ready 
report, or create a new database or spreadsheet. 

TIMEOUT GRAPH . .. .. . ... . . .. . $ 5295 

Create beautiful graphs quickly and easily! 
Organize your spreadsheet and database figures into clear, 
informative graphs, with titles, subtitles, legends, borders, 
and more. 

TIMEOUT OUTLINER .. . .. . . . . ... $42°5 

Organize anything and everything! 
Organize information up to six levels deep. Create to-do lists 
and tests, prepare curriculum or generate lesson plans. Inte­
grates seamlessly with Apple Works. 

20200 Nine Mile Rd. • St. Clair Shores, MI 48080 
810.774.7200 • Fax 810.774.2698 
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