


Apparat’s newest 
disk operat›
ing system for 
the TRS-80 , 
NEWDOS/80 Version 2.0, has 
added many new enhancements 
and features to make your Model I 
or Ill computer more powerful. 
We’ve kept one thing the same. 
Our support. 
Version 2.0 is our second 
upgrade of our or iginal NEWDOS 
for the TRS-80. Each version 
builds and improves on the 
capablJltles of the preceeding 
versions. Just as important, 
Apparat’s commitment to 
supporting our products makes a 
good product even better. By 
providing our customers with 
zaps on an ongoing basis, we’re 
continually making NEWDOS/80 
Version 2.0 a more powerful tool. 

Version 2.0... �
High Performance DOS �

NEWDOS/80 Version 2.0 
bullds even more performance 
Into NEWDOS/80. The versatllity 
and sophistication of Version 2.0 
includes features like: 
� Double density support on the �

Model I �
•Enhanced compatablllty �
between Model 1 and Ill �

�1tiples directory size 
� Dynamically merge in basic �
(also allows merging of non �
ASC II format flies) �

� Selective variable clearing 
•Can display basic listings page 
by page 

� Automatic 
repeat function key 

� Routing for 
peripheral handling 

•Enhanced disassembler 
� Command chalnlng 
• Superzap to scan flies 
� Fast sort function In basic 

These new featl!res, added 
to the existing capabilities of 
NEWDOS/80, makes it one of the 
most powerful additions you can 
make to your system. And 
Apparat’s commitment to support 
assures that you ’ve purchased a 
superior product, both today and 
tomorrow. At just $149.00 it could 
be the best investment you will 
make for your TRS-80. 

If you’re thinking about 
upgrading your system, caU 
Apparat today. Dealer inquiries 
welcome. 

303-741-1778 �
TRS-80 i.. a regl.!t£re:d lnlilema rk of Tundy Corp. 

1154 ›-�-�
440 I So. Tamarac Parkway. Denver CO 802:’7 (303) 74 1• 1778 

"O/Y 00//YG SUPPORT FOR MICROCOMPUTERS" 
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JURTRESS
' Only the Fast Survive!

ó 2..
Written by Larry Ashmun
Copyright 1982 Soft Sector Marketing, Inc.
Prices per Game: TRS-80 16K Level ll Mod I/Mod Ill Cassette. . A .. . . $15.95

TRS-80 32K Level ll Mod I/Mod Ill Diskette . .. . . . . .. $19.95
10% discount lor 2 items. 15% for 3 or more. Please add $2.50 per order for postage Er handling.
Michigan residents add 4% sales tax. Outside USA(exc:ept Canada} please add $10.00 per order for
postage Er handling. "

\

SEED Nllddlebelt 0 Grden City, Nll 451 35 0 BODð5E1-6504/[313] 425-4DEC'l

Sound effects are playable through the cassette
AUX plug High scores are automatically saved
qher each game on disk versions.
Call or write for our complete catalog.
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A five minute baseball simulation with printed _game sheets. 
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Solitaire 57 
Model I/ Ill Robert D. Miller 
This "G olf" versio n of the card game uses the computer to. shuffle, deal and 
keep score . 

Exploring the Color Computer 62 
Color Computer T . R. Dettmann 
How to produce sound from a cassette through your television using a BASIC 
program. 

Quirks, fixes, tips and tricks 65 
Pocket Computer R. Shane Causer 
Every computer has a manual, but all manuals are not created equal. This 
article fills in some missing information for those not familiar with computer 
programming. 

Checkbook 68 
Model I/ Ill J. L. Latham 
Part I: Use NEWDOS/ 80 to write a checkbook management program and find 
out more about NEWDOS/ 80 operation. 

Menus 75 
All models with disk T. R. Dettmann 
A sensible approach to buildi ng functional menus. 

Files and foibles 91 
All models T . R. Dettmann 
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Ci1 y/Scate----------­

Write in new address: 

Name-----------­

Add ress-------- - - ­

City/Stat•---------­
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"What does an android look like?" 
I asked Mike after I'd been doing the 
typesetting and pasteup at 80-U.S. 
Journal for about two months. I 
needed to know so that I could come 
up with some catchy art for a , 
program in the February, 1982 issue 
that featured a tic tac toe grid with 
little android-like critters in it. 

"Haven't you ever seen Android 
Nim?" Mike asked in amazement. 

"No. I've never seen any computer 
games except one in a restaurant. I 
don't play games." 

Mike took a few minutes right 
then (in the middle of trying to 
produce that February issue) to give 
me my first introduction to 
computer games. 

"Well, I don't play games either ... 
but isn't this clever? Look at the way 
they look at each other . . . now 
watch! I know how to win, hut I just 
made a mistake ... let's see what 
happens!" 

"We've got a real complicated new 
game in for review," Mike hinted to 
me one afternoon a few weeks later. 
It was Olympic Decathalon, which 
made a great effort to be realistic in 
effect. "Come, on Cathy-have a try 
at it," said Don Scarberry (our 
Editor), as he nudged me toward the 
Model III. 

"But I don't play games. I've 
never had the least interest in 
them!" I tried to be as emphatic as 
possible, but Mike was standing 
behind me and said, "Oh, give it a 
try, just for the heck of it." 

I slammed into the wall during the 
pole vault, plodded along in the 
running events, scratched in the 
long jump and went back to what I'd 
been working on. "But I don't like 
games," I muttered to myself. 

It took me weeks of working at 80­
U.S. to realize that the crowd of 
people in the mail room (after about 
4:00 p.m. every night) wasn't 
jammed around the Model III to find 
out about subscription information, 
they were playing games! Some 
nights the participants would even 
work as much as an hour overtime 
in that room. People wandering into 
the building late in the afternoon 
always seemed to disappear behind 
the mail room door. 

· Boomp, hoomp, boomp, boomp, 

hoomp, boomp, boomp, giggle, 
giggle, giggle, hoomp, hoomp, 
boomp. I couldn't resist the open 
doorway to the editor's office and 
the sight on the screen of the Color 
Computer. "What's that, Bob?" 
(Bob is in charge of circulation.) 

"Cave Hunters," he said, deep in 
concentration. Boomp, boomp, 
hoomp, giggle. 

Well, that did it. He was using a 
joystick and it looked like 
something I could handle. Besides, 
the game had a cute sound to it. I sat 
down for 'niy first computer game in 
the middle of a hair-raisingly busy 
time in my production schedule. 

After half an hour of not giving up 
that joystick to anyone else, I finally 
felt guilty and let Eva (our 
secretary) have a go at it. Pretty 
soon we were making so much noise 
that the editor couldn't continue 
phone conversations in the same 
room with us , gave us a dirty look 
that meant settle down, and 
marched off to the advertising 
department to continue his phone 
conversation with New York. 

All afternoon, I kept wandering 
by the open doorway to admire 
Bob's skill in evading the Cave 
Creatures. I was hooked, hut refused 
to play again. 

We are starting to get some results 
back on the reader survey that 
appeared in the April issue, and I 
asked Mike how those results 
related to games. A random sample 
of the results showed that those 
readers bought approximately the 
same amount ofgame programs last 
year as business programs. I can't 
imagine anyone buying a micro­
computer just to play games-those 
business programs and other useful 
applications were the reason for 
having the equipment. Amazing! 
Refined, intelligent people who use 
computers don't play games. 

"It's time for lunch. What do you 
want?"Maggie (the comptroller) 
asked just now over my shoulder. 
Mike said, "Here's ten Pac-Mans. 
You know what I like." 

We've been invaded! They've even 
got Mike (the Chief). What else (or 
who else) is left? 

"But I don't play games ..." 
Cathy Doud 
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}f ¥ ¥INTRODUCING¥ ¥ ¥ 
A COMPL.ETE INTERACTIVE AIR, A/P Br GL �

ACCOUNTING PACKAGE FOR �
.TRS-80 MODEL II � Ill � 16 �

Throw away all those TRS DOS commands but two. You won’t be needing them. All file 
functions are handled automatically by the Program. All you will ever need is BASIC and 
BACKUP. It was our goal to make this the easiest to use package on the Market. 
Written by individuals acustom to creating data bases for some of the largest computers 
manufactured, we just couldn’t see why smaller computers shouldn’t be allowed these 
following advantages: 

* Easy to use Menu Screens * � Extensive Editing of Input Data 

* � Program Execution Auditing * Double Balancing of Files to Assure 
Clean Data. 

* � Timestamped Files (Subsidaries will always balance to �
General Ledger) �

* � Update Recovery & Restart * Two Level of Passwords �

Additional Software Available �
For more detailed information write address below: 

NOTE: Later modification billed at $25.00/hr. after your approval of estimated hours 

HOW TO ORDER �
Circle desired Column Letter and Price �

Send check or money order to: . Arlington MICRO-Soft, Inc. �
For personal checks allow 4 to 6 weeks 2303 Stillmeadow �

Arlington, TX 76014 �

SYSTEMS A B c D E F G 

Double Entry General Ledger * 
Accounts Receiveable * 
Customer Name & Address Maintenance * 
Accounts Payable *’ 
Supplier Name & Address Maintenance * 

PRICE 350.00 150.00 250.00 150.00 40.00 250.00 150.00 

Name Model (II � Ill � 16) 
Note: Model Ill needs minimum of 2 Disc Drives 

Street 4BKMemory 

City � State Zip 
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For TRS-80 Models I and m �
Introducing the Lowest Cost. �

Hard Disk System Ever . � �
Laredo’s LS525. �

5 million 
of on-line stora 

At $1995.00 affordable hard disk This coupled with proven "winchester" ware can run on. It provides features 
storage is now within your reach. technology is what we mean by relia› that can make the LS525 look like 

The LS525 hard disk system is bility and speed. one big SM byte drive or four small 
easier to use than your printer ... We also provide a user-friendly l.25M drives or whatever you like. 
just plug it in switch it on and TRSDOS compatable operating system 
your disk storage problems are over in which all of your existing soft•• The LS525 is a compact (less than 
forever. one half cubic foot) "color-keyed" 

The LS525 gives you unheard-of package that will fit perfectly next 
speed and reliability. For starters to your TRS-80. So if your tired of 
we built a "mainframe like" control› seeing "Disk Space Full" ... . . 
ler that can detect disk surface de ›
fects and relocate the data to al • 
ternate tracks. Talking about speed ... there’s no excuse. 
the LS525 can access files 10 times 
faster than your floppy. 

Call toll free and order yours now. 

(800) 538-5137 
Inside California call (408) 980-1888. 

*Model I or Ill host adapter $250 & LOOS $160 extra, specify when ordering. 

larado )\))tam) inc . 
.mass storage for personal computers. 

Laredo Systems Inc. 2264 Calle De Luna, Santa Clara, California 95050 �
TRS-80 and TRSDOS are trademarks of Radio Shack a Tandy Co. �
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With Acom 
Programs,
YourTRS-80 �
Does Things
You Wouliln’t �
Think Possible �
Our, sophisticated 
programs make sight 
and sound seem 
simultaneous-you're 
never disappointed when 
you select a program 
from us. And, our 
customer service is 
unparalleled in 
excellence. 

Acom Has a 
Program For �
Everyone 
Whether you want 
games, adventure 
programs, word 
processing enhancement 
programs, teaching 
programs, utility 
programs that help 

. serious programmers 
improve their 
programming and get 
more out of their 
computers ... 
Acorn has them all. 

10 80-U.S. JournaJ 

NEW! �

Your Mysterious
Adventures Begin 
With Arrow of 
Death, Part I. 
By Brian Howarth 
The first in our brand new, exciting 
Mysterious Adventure Series with all the 
popular features of TRS-80 Adventures 
plus a new, challenging mental approach. 
In Arrow of Death, Part I, a mysterious 
blight has fallen on your land. It seems to 
come from the Golden Baton, once good 
but now a source of evil incarnate. Rain 
has destroyed the crops, friends are at 
each other's throats, despair and hatred 
fill the hearts of the people. The King 
implores you to aid his sorcerer, Zardra, 
in banishing this evil from the land. You 
agree, and the adventure begins. You'll 
face constant danger, possibly death 
- but you'll also have the opportunity to 
perform heroic tasks. 
All Mysterious Adventures have a "save 
the game" feature. Arrow of Death, Part I 
is complete in itself . .. but we think you'll 
find it so challenging, you'll want to 
continue with Part II. Other Mysterious 
Adventures will include Time Machine and 
Golden Baton-all written to give you 
many hours of gaming pleasure. 

16K Tape 
or 32K Disk. $1 9 95 
TRS-80 I &Ill • 
plus $2.00 shipping and handling 

Everest Explorer 
By William Godwin 
& Don Knowlton 
Will you be one of the daring few to make 
it to the pinnacle of Mount Everest? 
Or will you succumb to the lack of oxygen, 
the unexpected violence of the storms, the 
incredibly rough terrain? You, as the leader 
of the Everest expedition, will have to 
choose the route, choose the timing, make 
sure your climbers are well-rested, set up a 
chain of camps and, if you reach the 
summit, get your followers back down to 
base camp. You'll have to manage money, 
climbers, Sherpas, tents, oxygen, food and 
fuel. Danger lurks at every step-can you 
get to the summit and return? "Save the 
game" feature on disk. 

16K Tape . 
or32KDisk. $19 95 
TRS-80 I, Ill, • 
Color Computer and Atari 
plus $2.00 shipping and handling 

Lost Colony 
By David Feitelberg 
You are the Economic Manager of the 
world's first space colony. The next 
support ship from Earth isn't due for 
another 15 years and you have 
instructions either to make things go 
better or get out of office in shame. 
You must assure the survival of this 
struggling .space colony-it's all up to 
you. You'll be presented with the human, 
natural and industrial resources of the 
planet. You must allocate labor, explore 
new territories, decide on production 
quotas, determine pay scales and taxes 
for the most productivity -you're armed 
with maps and charts. 10 levels of 
difficulty. "Save the game" feature on disk. 
16K Tape 
or 32K Disk. 
TRS-80 I_& Ill $29 95 
and Atari • 
plus $2.00 shipping 
and handling 
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A whole new generation of Epson MX printers 
has just arrived. And while they share the family 
traits that made Epson famous - like unequalled 
reliability and ultra-fine printing - they've got a 
lot more of what it takes to be a legend. 

For instance, they've got a few extra type styles. 
Sixty-six, to be exact, including italics; a handy 
subscript and superscript for scientific notation, 
and enough international symbols to print most 
Western languages . 

.14 80-U.S . Journal 

What's more, on the new-generation MX-80, 
MX-80 FIT and MX-100, you get GRAFTRAX­
Plus dot addressable graphics. Standard. So now 
you can have precision to rival plotters in a reli­
able Epson printer . Not to mention true back­
space, software printer reset, and programmable 
form length, horizontal tab and right margin. 

All in all, they've got the features that make 
them destined for stardom. But the best part is 
that beneath this software bonanza beats the 
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TURN YOUR COMPUTER INTO �
A GRAPIUCS MACHINE �

WITH THE MIREEANGELQ �
GRAPIUC SYSTEM!! �

fiMIKEEANGELO is a hardware/software 
system designed for the TRS-80 model I & 
Ill computers. When installed, your 80 will 
come alive with graphic ability!! 

If you’ve been waiting for a graphic 
system with the best dots/dollars •ratio, 
take a look at our MIKEEANGELO. fi 

HARDWARE 
� � TOTAL SCREEN INVERSE VIDEO 
� � TWO MODES OF DENSITY: �

384 x 192 or 191 x 192 for Model I �
512 x 192 or 256 x 192 for Model Ill �

� � EVERY DOT CAN BE SET, RESET or TESTED 
� � 12288 BYTES OF FAST 200 ns MEMORY 
� � FUNCTIONS SELECTED BY OUTPUT PORT #254. 
� � MEMORY MAPPED FOR SPEED 
� � OCCUPIES LAST16K BLOCK OF MEMORY 
� � CAN BE USED AS NORMAL MEMORY �

(if you have 32K or more of memory) �
� � COLOR COORDINATED ENCLOSURE . 
� � DOES NOT CONFLICT WITH DISK OR CASSETIE 1/0 

� � SELF SWITCHING POWER SUPPLY �
(Powers up with Computer) �

� � COMES WITH IT’S OWN WALL TRANSFORMER 
� � NOT A CHARACTER GENERATOR!! 
� � EASY INSTALLATION 

(Requires only 18 solder connections and 
one trace/pin cut) 

• 1 MIKEEANGELO is a trademark for Mlkee Electronics Corp 
�2 TRS•SO Is a trademark for the Tandy Corp. 
� 3 Opening your TA S•BO will vo id the llmlled wa rranty 
�4 90 day warra nt y, full refund or repl acement. 

Circle# 918 80-U.S. Journal 

SOFTWARE 
� � COMES WITH SAMPLE AND DRIVER SOFTWARE 
� � USABLE THROUGH BASIC OR MACHINE LANGUAGE 
� � EXCELLENT INSTALLATION/ �

OPERATION MANUAL �

TOOL KITS AVAILABLE FOR JUST $15.00 

MANUAL AVAILABLE SEPARATELY FOR $15.00 
Full price of manual will be deducted from the 
Purchase Price of MIKEEANGELO when ordered. 

PREPAID, COD, MASTERCHARGE, VISA, or MASTER›
CARD ORDERS ACCEPTED. FOB: Bellevue, Wa. 

U.S. Currency ONLY. Stock to 30 days delivery. 

DEALERS INQUIRIES INVITED. 

ORDER NOW FOR ONLY $369. 
Complete wit h power supply, case software and manual. 

MIKEE ELECTRONICS CORPORATION • �

P.O. Box 3813 Bellevue, Washington 98009 �
Telephone 206/451-0574 �

WRITE for FREE BROCHURE or call for more information. 







________________________Software evaluation 

comeback. The next two games 
prove that Sfinks’ claims do at least 
hold water. Whether or not he is the 
"best" remains to be seen. 

Game Number Two 
The next two games convinced me 

that Sfinks was, indeed, a 
formidable chess opponent. I will 
not bore you with a line-by-line 
description, merely print the moves 
as they developed. You can set up 
your own chess boa,rd and play out 
the moves to verify the shrewd, 
devious manner in which Sfinks 
crushes his opponent. Sfinks has 
white. 

Sfinks Sargon 

1. E2-E4 C7-C5 
2. Gl-F3 B8-C6 
3. Fl-B5 G8-F6 
4. B5-C6 D7-C6 
5. D2-D3 C8-G4 
6. Cl-F4 E7-E6 
7. Bl-D2 F8-D6 
8. F4-D6 G4-F3 
9. D2-F3 D8-D6 

10. E4-E5 D6-E7 
11. E5-F6 E7-F6 
12. C2-C3 E8-C8 
13. El-Gl F6-F5 

After move 14: 
Stinks 01 -A4 
Sargon F5-D3 

After move 71 : �
Sargon C3-E3 �
Stinks F3-F2 �

After: 

72. E3-E4+ G4-F3 
73. D4-E5 F2-Fl 

Sfinks has won a queen. The ten›
sion is mounting. Will Sfinks pull it 
off? Let’s see for ourselves. 

74. E4-F4+ F3-G2 
75. F4-Fl G2-Fl 
76. E5-D4 A2-A3 
77. D4-C5 A3-D3 
78. C5-C4 Fl-E2 
79. C4-B4 D3-D4+ 
80. B4-B5 E2-D3 
81. B5-C5 D;:J-E4 
82. C5-C6 D4-D5 
83. C6-C7 D5-C5+ 
84. C7-D6 E4-D4 
85. D6-E6 C5-D5 
86. E6-F6 D5-E5 
87. F6-F7 D4-D5 
88. F7-F6 D5-D6 
89. F6-G7 E5-E6 
90. G7-F7 D6-D7 
91. F7-G8 E6-E7 
92. G8-F8 D7-D8 
93. F8-G8 D8-E8 
94. G8-H8 E8-F7 

At this point, it is no less than ob›
vious that Sfinks has come from the 
position of underdog all the way to 
the winner’s circle. And he knows it. 
His next statement is"checkmate in 
two". To prove his point, the game is 
ended quickly: 

95. H8-H7 E7-E6 
96. � H7-H8 E6-H6+ 

Checkmate 

In light of the fact that Sfinks was 
black and was playing at level two, 
he did a remarkable job of making a 

14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 

Dl-A4 �
A4-A7 �

A7-A8+ �
A8-A3 �
C3-C4 �
Al-El �
F3-G5 �
G5-E4 �
E4-C5 �
El-E4 �
E4-G4 �

A3-A5+ �
A5-A8+ �

F5-D3 �
D3-D5 �
C8-C7 �
D8-D7 �
D5-D6 �
H8-D8 �
H7-H6 �
D6-D4 �
D7-D6 �
E4-F6 �
F6-E5 �
C7-C8 �
C8-C7 �

Sfinks literally crushes Sargon. 
This game was played at level three 
for both machines. Technically, 
Sfinks was the underdog, even 
though he started with white, 
because Sargon was able to "think" 
about his moves for a longer period 
of time. Remember, however, that 
Sfinks thinks while his opponent is 
thinking. 

Game Number Three 
I had intended game number 

three to be played at level four, but 
hardware problems and deadlines 
forced me to go back to level two. At • 
about the 27th move, using level • 
four, my Model I crashed. Each 
move at this level was taking up to 
twenty minutes. Multiply that by 27 
moves, and you will see why I was 
running out of time. 

One subsequent attempt at a level 
four game resulted in the Model III 
going off into never-never land after 
about the 34th move. I gave up and 
played the last game as quickly as 
possible using level two. Sargon has 
white: 

Sargon Sfinks 

1. D2-D4 G8-F6 
2. C2-C4 G7-G6 
3. Bl-C3 F8-G7 
4. E2-E4 D7-D6 
5. Gl-F3 E8-G8 
6. Fl-E2 E7-E5 
7. D4-E5 F6-E8 
8. Cl-G5 F7-F6 
9. Dl-D5+ F8-F7 

10. E5-F6 E8-F6 
11. G5-F6 G7-F6 

After move 11: 
Sargon G5-F6 
Stinks G7-F6 

12. Al-Cl B8-C6 
13. El-GI C8-G4 
14. Fl-Dl D8-E7 
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QUALITY SOFTWARE FOR TRS-80 COLOR AND OSI �

-
’-.,..--- › "" 

ADVENTURES!!! 
For TRS-80 COLOR and OSI. These Ad›
ventures are written in BASIC, are full fea›
tured, fast action, full plotted adventures 
that take 30-50 hours to play . (Adventures 
are inter-active fantasies. It’s like reading 
a book except that you are the main cha r ›
acter as you give the computer commands 
like "Look in the Coffin" and "Light the 
torch.") 
Adventures require 16K on COLOR-80 and 
TRS-80. They sell for $14.95 each . 

ESCAPE FROM MARS 
(by Rodger Olsen) 

This ADVENTURE takes place on the RED 
PLANET. You’ll have to explore a Martian 
city and deal with possibly hostile aliens to 
survive this one . A good first adventure. 

PYRAMID (by Rodger Olsen) 
This is our most challenging ADVENTURE . 
It is a treasure hunt in a pyramid full of 
problems. Exciting and tough! • 

TREK ADVENTURE (by Bob Retelle) 
This one takes place aboard a fam iliar star›
ship. The crew has left for good reasons ›
but they forgot to take you, and now you 
are in deep trouble. 

NEW!! 
CIRCLE WORLD - We got Kzinti and 
puppeteers and problems . Our newest and 
biggest adventure. Requires 12k on OSI and 
16K on TRS-80 Color. 
NUCLEAR SUB - You are trapped in a 
nuclear sub at the bottom of the ocean . 
Escape and even survival is in doubt. Plotted 
by three of the most sadistic - I mean 
"creative" minds in adventure programming.• 

VENTURER!- A fast action all m achine code 
Arcade game that feels like an adventure. Go 
berserk as you sneak past the DREADED HALL 
MONSTERS to gather treasure in room after 
room, killing the NASTIES as ’you go . Great 
color, high res graphics , sound and Joystick game 
for the TRS-80 Color or OS I mac hines. (black 
and w hite and silerit on OSI.) Tape only . $19.95. 

BASIC THAT ZOOOMMS!! 
AT LAST AN AFFORDABLE COMPILER FOR 
OSI AND TRS-80 COLOR MACHINES!!! The 
compiler allows you to write your programs in 
easy BASIC and th en automatically generates a 
machine code equiva lent that runs 50 to 150 
times faster. 
It does have some l imitations. It takes at least 
8K of RAM to run th e compiler and it does only 
support a subset of BASIC- about 20 commands 
inc luding FOR, NEXT, END, GOSUB , GOTO, 
RETURN, END, PRI NT, STOP, USR(X). PEEK, 
POKE, *. I , + , - , X , X , =, VARIABLE 
NAMES A-?-. A SUBSCRIPTED VARIAB LE , 
and INTEGER NUMBERS FROM 0- 64K. 
TINY COMPILER is written in BASIC. It gener›
ates native, relocatable 6502 or 6809 code. It 
comes with a 20 page manual and can be modi›
fied or augmented by the user . $24.95 on tape 
or disk for OSI or TRS-80 Color. 

LABYRINTH - 16K EXTENDED COLOR 
BASIC - With amazing 3D graphics, you fight 
your way through a maze facing real time mon›
sters. The graphics are real enough to cause claus›
trophobia. The most realistic game that I have 
ever seen on either system . $14.95. (8K on OSI) 

PROGRAMMERS! �
SEE YOUR PROGRAM IN THIS SPACE!! �
Aardvark traditionally pays the highest com›�
missions in the industry and gives programs the �
widest possible coverage. Quality is the keyword. �
If your program is good and you want it pre ›�
sented by the best, send it to Aardvark. �

Please specify system on all orders 

I 
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QUEST - A NEW IDEA IN ADVENTURE 
GAMES! Different from all the others. 
Quest is played on a computer generated 
map of Alesia . Your job is to gather men 
and supplies by combat, bargaining, explor ›
ation of ruins and temples and outright 
banditry . Wh en your force is strong enough, 
you attack the Citadel of Moorlock in a 
life or death battle to the finish. Playable 
in 2 to 5 hours, this one is different every 
time . 16K COLOR -80 OR TRS-80. ONLY 
$14.95 . 

SPACE ZAPPER - Protect your central 
Star Base from ships that attack from all 
four sides. Fast reflexes are required as the 
act ion speeds up. Great for kids or Dads . • 
Th is game has high speed high resolution 
graphics and looks as if it just stepped out 
of the arcades. - 16K extended or 32K 
disk. BASIC TRS-80. Color only. $14.95. 

This is only a partial listing of what we have to offer. We have arcade and 
thinking games, utilities and business programs for the OS1 and TRS-80 Color. 
We add new programs every week. Send $1.00 for our complete catalog. 

AARDVARK - 80 �
TRS 80 COLOR 2352 S. Commerce, Walled Lake, Ml 48088 OSI �

(313) 669-3110 �
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A computer carrel 
A spoof of games as educational tools 

Leo B. Christopherson, Tacoma, WA 

The Start of It 
Mr. Skrushon looked up from his 

desk to see that Tom Higgins was on 
his way up to talk to him. "Here we 
go again." he thought, "He's come 
up with yet another idea designed to 
let him get out of aoing his work 
properly." 

"Excuse me, Mr. Skrushson," the 
boy began, eyes lit up with 
excitement, "but you know that sort 
problem you gave us to do? Well, I 
think maybe I've found a way to do 
that job faster!" 

Skrushson sighed. What was this 
kid doing in his class, anyway? He 
should be in Krashet's instead. 
Those two really deserve each other. 

As patiently as possible, 
Skrushson asked, "Tom, does your 

, method use the bubble sort I 
explained to the class? Or are you off 
into some other area we're not 
studying yet?" 

"Well, sir, I just thought that I had 
found a better way to do it, is all," 
Tom replied. 

"All right, let me explain this to 
you one more time, Tom," he began. 
"You are here to learn good, solid 
programming methods. You are to 
do the work the way I specify 
because until you know the basics, 
you won't have a complete enough 
background in computers to 
compete with other programmers 
who do have that background. 
Though you don't recognize it yet, 
this work really is for your own 
good." 

"And another thing, Tom," he 
went on, "no more talk about using 
our valuable time playing computer 
games! If you want games, play 
-them after school on your own time, 
not ours. Or, of course, transfer to 
Krashet's class across the hall." 
24 80-U.S. Journal 

"I've tried, sir, but the class is 
full," Tom mumbled. 

"What's that?" asked Skrushson. 
"Nothing, sir. I guess I'd better get 

back to work," the boy said, turning 
away and heading back toward his 
seat, his eyes no longer lit up with 
excitement. 

Skrushson thought sadly of the 
three students who had transferred 
out during the last month. Maybe 
it's true that they won't be playing 
games over there all of the time, but 
they will be wasting some of their 
time with them. 

The door opened then, as a late 
student arrived. Skrushson glanced 
toward the door in annoyance at the 
sound of bleeps and crashes also 
arriving in the room from those 
infernal games across the hall. It 
was obviously "Game Day" again. 

"Computer games!" he said to 
himself with conviction, "Bah, 
Humbug!" 

Marler's Visit 
That night at home, after the 

usual time spent with his family for 
dinner and other pleasantries, 
Skrushson headed for the computer 
carrel. The carrel was actually a 
small former bedroom into which he · 
had placed his personal computer 
equipment. In addition to the 
computer and its peripherals, he 
had managed to squeeze in an 
adequate bookshelf, a few chairs, 
and a ·desk. Skrushson often 
thought this room had to be his 
favorite place in the whole house; 
perhaps in the whole world! Here, he 
could be alone and enjoy the 
tremendous feeling of accomplish­
ment he experienced from pro­
gramming. 

Skrushson's wife did not share his 

enthusiasm for the room, however. 
In fact, one night a few months ago, 
just before Christmas, she had 
dragged him out of there yelling, 
"Ebenezer, you come out of that 
stupid carrel and say hello to our 
guests, or I'm going to pound the 
dickens out of you!" The 
combination of his first name and 
the words "carrel" and "dickens" 
were enough to set everyone 
laughing, including Skrushson. 
From then on, his computer room 
was known as "a computer carrel". 
The kids had even taped a sign to 
that effect on the door, adding, "Do 
Not Disturb-by order of Ebenezer 
Scrooge!" 

He figured the "Scrooge" part was 
the result of his not allowing the 
kids to use the computer for the 
arcade game his wife had 
mistakenly bought them for 
Christmas. Oh, well. Some day 
they'd understand. 

His thoughts were interrupted by 
his wife's voice saying, "Right in 
here, Professor Marler. I'm sure Eb 
will be delighted to see you!" 

And so he was. Marler was one of 
the few people who would · be 
welcomed to Skrushson's hideaway. 
The professor used to occupy the 
room across the hall from 
Skrushson's room at the high school 
until he accepted a college position a 
few years back. Skrushson sorely 
missed the professor, particularly 
considering his replacement, 
gamester Bob Krashet. 

"What the dickens are you up to, 
Ebenezer? It's old Marler come to 
see you tonight!" the professor said, 
and both men laughed. 

"Terrific timing, Jake," said 
Skrushson to his friend, "I could use 
your advice with the program I'm 
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"Please Stand By for Three 
Important Messages!" 

Unable to tear his eyes from the 
screen, Skrushson watched as 
another set of almost hypnotic 
whirls appeared. They seemed to 
draw him closer, until the screen 
was all he could see. It became his 
whole world. He felt himself falling 
forward ... 

The First of the Three Spirits 
Skrushson awoke to a blank 

computer screen and to the sound of 
a voice calling his name, "Hey, 
Ebby, wake up! I’ve got to talk to 
you." 

When he turned and saw who had 
said those words, Skrushson almost 
jumped from his chair in surprise! 
"What are you doing here, Billy? 
You died in that car wreck back in 
college! I went to your funeral!" 

"Right you are, Ebby," the spirit 
answered. "But I’ve come back to 
have a little talk with you. For this 
special occasion, I wear the 
impressive title of "The Ghost of 
Computer Games Past." What do 
you think of that?" 

"Ghost? I must he dreaming!" 
Skrushson said. 

"Well, be that as it may, we have a 
little reminiscing to do, tonight, old 
friend," answered the ghost. 

"You remember that time in 
computer class," Billy began, as 
Skrushson tried to adjust himself to 
his old roommate’s presence, "when 
you reset the master program so 
that whenever Professor Black 
pressed the restart button, the 
computer would ring the fire alarm 
bell? You really had the old guy 
jumping!" 

"No worse than your trick of 
making the printer spew out reams 
of paper when the BREAK key was 
pressed," retorted Skrushson, 
chuckling in spite of himself at the 
memory of paper flying straight up 
•almost to the ceiling as the printer 
went into that nonstop, line feed 
routine of Billy’s. 

His former friend went on, 
"Remember those beautiful printer 
pictures of Snoopy made out of 
letters and asterisks and stuff? Or, 
how about that one Mr. Black 
caught you with: the present for me 
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on my birthday of the pretty lady in 
her birthday suit!" 

Skrushson said wistfully, "I 
remember that time I •got the 
computer and the printer so well 
synchronized that it would play The 
Star Spangled Banner as it printed 
out a picture of the flag. Now, that 
was really something!" 

"Why did you do it?" asked Billy, 
suddenly. 

"What? Do what?" Skrushson 
asked, coming out of his reverie. 

"Why did you write that flag 
program, Ebby?" Billy seemed 
serious, now. "I mean, what possible 
good was there in it?" 

"Why did I write that program to 
print th.e flag?" Skrushson thought 
about it. "I guess it wasn’t very 
useful. I suppose I just wrote it for 
the fun of it," Skrushson confessed. 
"So what? What did you ask that 
for, anyway?" 

"My job here tonight," responded 
the ghost, "was to remind you that 
no matter how you may feel now, 
there was a time when you occasion›
ally took computers a little less 
seriously." 

"Yes, we had fun , now and then," 
Skrushson admitted to the spirit, 
who was becoming less substantial 
by the second. " I don’t have 
anything against computer games 
as such; it’s just that I don’t feel 
them to be of any use to a serious 
programmer. Do you disagree, 
Billy?" 

But the spirit didn’t answer. It 
hi;i.d now faded away completely, 
leaving Skrushson with a feeling of 
something lost, and perhaps of 
something found again. 

Turning back to the computer, he 
saw the now familiar pattern 
forming there. As the room began to 
fade around him, he remembered 
the promise of two messages still to 
come. 

The Second of the Three Spirits 
"I am the Ghost of Computer 

•Games Present," said a familiar 
voice. 

Ebenezer Skrushson could hardly 
believe his eyes. The form that was 
appearing before him was that of 
his old college teacher, Professor 
Black. 
•"It’s good to see you again, 

Professor," said Skrushson, "but I 
would hardly expect you to be the 

one to represent computer games of 
any sort." 

"I know!" agreed Black. "This is 
the most ridiculous thing I’ve ever 
gotten into. I’m supposed to show 
you around and give you a look at 
the sort of stuff that passes for 
computer activity for some of 
today’s scatterbrained, immature 
programmers. 

Professor Black came over and 
took Skrushson’s arm, saying, 
"Well, let’s get this stupid dream of 
yours over with. You always were a 
trouble maker, Skrushson. Imagine, 
turning our computer center into a 
pornographic print shop!" 

Skrushson’s smile at that remark 
turned into a frown as he saw that 
his computer room had become Mr. 
Krashet’s room at school. Though 
the room was full of students and 
activity, no one seemed to take any 
notice of the two newcomers. 

Black said, "Well, here’s a den of 
iniquity, if I ever saw one. Look at 
this, games in every computer. 
These kids will never amount to 
anything at all." 

Partly from curiosity, and partly 
to get away from the professor’s 
negativism, Skrushson moved over 
to a computer to watch what was 
going on. Two students were in • a 
heated argument. It involved 
something or other about where to 
put their gold: into buying food for 
their people, or into more military 
expansion. As the game proceeded, 
Skrushson saw that the goal was to 
become a successful ruler of a small, 
ancient kingdom. He was about to 
make some suggestions to the 
players, when he remembered that 
they couldn’t hear him. 

He moved on to the next machine. 
This machine had a chess game in 
it. The student seemed to be doing a 
pretty good job of trouncing the 
computer. 

Next, they joined a small group of 
laughing students gathered around 
a computer which showed a graphic 
representation of a small humanoid 
doing: a crazy sort of dance to some 
simple music. "Simple toys for 
simple minds," observed Black. 
Skrushson, thinking of his old flag 
and music program, couldn’t quite 
agree. 

Impressed at the advances in 
video graphics since his college 
days, Skrushson approached a 
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group of computers that were 
making .all sorts of space war 
sounds. "This must be the stuff I 
hear from across the hall," he 
thought. 

He was amazed at what he saw. 
These games moved fast! They were 
in real time! The graphics were 
excellent! The sound effects were 
great, now that he experienced them 
along with the actual games. Many 
of the games were in terrific color, 
too. He found himself wondering if 
his machine at home was capable of 
this kind of fast graphics work. 

At the next computer, a group of 
students were planning some kind 
of war campaign. They were 
exploring a graphic landscape to 
gather money and supplies before 
they could launch themselves in a 
ship to carry on their game. It 
seemed to have more to it than first 
met the eye, and did look 
entertaining. 

"Bah, Humbug!" said the Ghost of 
Computer Games Present. 

Skrushson came upon Bob 
Krashet over in a corner of the room. 
He was talking to · a few of his 
students. One boy was talking 
excitedly about a game idea. 

Krashet heard the boy out, and 
then said, "That's one of the best 
ideas I've heard in quite a while! Go 
to it, Jack!" 

"Well, I'll need some help with the 
graphics, and also with the sound 
effects. I don't exactly know how to 
get the program to run really fast, 
yet, either," Jack answered . 

Krashet's response was, "Jack, 
I'm not going to write that program 
for you. If you know your computer 
can do certain things you need for 
your game, but you don't know how 
to program the machine to do those 
things yet, I'd say you're no_t ready 
to start your game program. T_here's 
no substitute for the hard work it 
takes to learn how to program a 
computer. Even though a writer 
may come up with a fantastic idea 
for a novel , he won't write much of a 
book if he can't understand many 
words in English, will he?" 

Skrushson couldn't believe his 
ears. Here was ,Krashet giving 
Skrushson's own ' favorite little 
lecture. Perhaps he had misjudged 
the man. 

Krashet looked directly at 
Skrushson and said, "These games 

certainly stimulate creativity, don't 
they?" 

"Yes, .sir, they certainly do!" 
answered Jack as Skrushson 
realized that Krashet couldn't 
actually see him and had just 
happened to turn his head in his 
direction. It had given him quite a 
scare, and he was surprised to find 
himself starting to answer "yes" to 
the question, along with Jack. 

Skrushson watched the Ghost of 
Computer Games Present fade 
away and the computer carrel 
reappear. He felt confused, and he 
knew he would need to give some 
thought to what he had seen 
tonight. Before he had time to 
accustom himself to his return, the 
whirls began to fill the computer 
screen and·he knew he was about to 
experience the third message. 

The Third of the Three Spirits 
A wall of his room seemed to melt 

away. He found himself looking 
down the length of an endless 
corridor. Its exact shape was 
impossible to see. The long tunnel 
was in constant movement. All 
along the hallway were doors. 

"Welcome, Ebenezer!" a voice 
boomed out. 

"I'll bet you call yourself The 
Ghost of Computer Games Future, is 
that true?" ventured Skrushson. 

"Right you are, Ebenezer," 
answered the ghost. "We are about 
to take a peek at the future. You 
must understand that the future is 
represented by a balance between 
various potentials which are 
continually changing and shifting. 
Thus, what we see here in the 
corridors of time, could actually 
come to pass , although they may 
well not, either. Is that understood, 
Ebenezer?" 

"Yes," said Skrushson, who now 
thought he could explain the 
constantly changing path before 
them. "This looks very interesting, 
ghost, let's begin." 

Skrushson could not exactly see 
the ghost. It was a wavering, hazy 
creature. It said, "Very well, follow 
me. Where I stop, you may open a 
door and look beyond. Most doors 
are locked, however, so we will not 
visit every future possibility." 

Later, after the journey through 
time had ended, and Skrushson was . 
back in his computer room, he went 

back over what he had seen. 
He had watched a young man 

working on a computer program 
which could accurately predict 
trends in our economy. Another 
group of people was putting a war 
games computer into operation, 
which was designed to accurately 
represent the reactions of countries 
in the world to each other. The 
program's purpose was to find the 
path to peace. 

The young lady who had been 
playing chess in Krashet's room, 
was working on an artificial 
intelligence program which showed 
signs of learning chess well enough 
to beat the pants off any human 
player. What else · might it be 
capable of? 

Skrushson had witnessed a series 
of grownup arcade games. They had 
become trainers of various sorts: 
learn to drive a car, learn to fly a 
plane, learn to drive a Mars buggy, 
etc. 

He had even recognized the 
student who had played with the 
dancing humanoid. The matj. was 
now designing whole ballets which 
could be performed using the 
computer's holographic, 3D image 
output. He was amusing himself by 
requiring the computer to show him 
the effects of the ballet being 
performed on the moon, with its 
lesser gravity. . 

Ebenezer Skrushson knew he had 
a whole lot to think Iibout now. What 
had he learned from all of this? he 
wondered. 

The End oflt 
The next morning, the family 

awoke to the sound of zaps, pops, 
whines, and crashes from the 
computer carrel. They ran into the 
room to find Skrushson intently 
playing that arcade game 
purchased last Christmas by his 
wife! 

As the kids happily took their 
turns at it, too, Skrushson explained 
excitedly to his wife how he had an 
idea for a terrific program that 
blended graphics and sound effects 
into a game that could teach 
students what sorting in a computer 
meant. 

He made up his mind to try to 
encourage creative tendencies, and 
to definitely get to know a certain 
Mr. Robert Krashet better. • 
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WE ARE NOW NUM 
OUR MASSIVE VOLUME HAS ALLOWED US TO REDUCE OUR 

PRICE TO JUST 

FOR THE POWERFUL 
LOOS 5.1 OPERATING SYSTEM. 

•Model I LOOS provided on 35 track single density media.
The Ultimate In •Model Ill LOOS provided on 40 track double density media. 

•LOOS can be provided on special media configurations at an
Operating Systems additional charge. 

•Prices & Specifications are subject to change without notice. 
tAlthough not required, LSI recommends two or more drivesFor Model I & Ill 

when using.LOOS. 

For Further Information Contact The 'Distributor Or Dealer Nearest You: 

(West) (Central) (East) (The Common Market) OGICAL 
LOBO DRIVES INrL GALACTIC SOFTWARE LTD. MISOSYS MOLIMERX LTD. 
354 S. Fairview Ave. 11520 N. Port Washington Rd. 5904 Edgehill Dr. l Buckhurst Rd., Bexhill SYSTEMS 

Goleta, CA 93117 Mequon, WI 53092 Alexandria. VA 22303 Sussex, England 
(805) 683-1576 (414) 241-8030 (703) 960-2998 (0424)-220391 WC. ·ADEALER INQUIRIES WELCOME. LOOS is a product of LSI. TRS-80 & Radio Shack are trademarks. O•D•c::J•e==> 

Mequon, WI 53092 
(414) 241-3066 
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Hardware evaluation 

Almost a joystick 
Joysticks without interj acing headaches 
Model I 

John T. Phillipp, M.D., Glendora, CA 

One of the things lacking on the 
TRS-80 Model I, is the ability to use 
a joystick. While hardly a major 
deficiency, many programs, espe­
cially arcade-style games, are 
improved immeasurably by joystick 
input. 

There have been several articles 
written on how to interface joysticks 
to the TRS-80, and some versions 
are available commercially. A true 
joystick consist.s of a shaft, con­
nected by a linkage, to two potenti­
ometers (variable resistors) in such 
a manner that they vary in resis­
tance as the shaft is moved to the 
points of the compass. For every 
position of the shaft, there is a uni­
que value of the two resistors. Think 
of it as similar to SET/ RESET gra­
phics: for every point on the screen, 
there is a unique value of X and Y. 
The computer must convert the 
values of resistance into X/ Y 
values. 

This presents great difficulties in 
interfacing. The computer is a dig­
ital device, but the potentiometers 
are "analog" devices . That is, their 
resistance is proportional to the 
position of the shaft of the joystick. 
Connecting such joysticks to the 
computer requires an "analog-to­
digital converter" (usually in hard­
ware), and the software to support it. 
Another problem is that programs 
must be rewritten to accept input 
from the joystick. This is not diffi­
cult if the program is in BASIC, but 
what if you have to rewrite the input 
routines of a machine language pro­

gram? And most of the really good 
arcade games are in machine 
language! 

In order to get around these prob­
lems with interfacing, I present 
"Almost A Joystick". If a program 
doesn't use a joystick for input, then 
it must use the keyboard. In game 
programs, it is common to find the 
"arrow" keys used to control the 
position of something on the screen, 
and the < SPACE BAR> used · to 
"fire" a missile, ray, torpedo, or 
whatever. Since the TRS-80 key­
board consists of nothing more than 
58 single-pole, singie-throw 
switches, it should be possible to 
connect a joystick in parallel with 
the "arrow" keys in such a way that 
pushing the shaft of the joystick 
"north" is the same as pressing the 
up arrow, pushing the shaft "east" 
is like pressing the right arrow, and 
so on. 

A special kind of joystick is 
needed for this , though. Pushing the 
shaft in different directions must 
close switches, not change the re­
sistance of potentiometers. Such a 
joystick is available on the market­
the Atari™ joystick (available from 
Computer Age, Inc., 4688 Convoy 
St., San Diego, CA 92111, two joy­
sticks for $18.00). Inside its case is a 
circuit board with ·five "bubble 
switches" on it. Four of these are at 
the points of the compass (N, S, E, 
W), and close when the shaft is 
moved. The fifth switch is closed 
when the "fire" button is pressed. 

All tha t remains is to connect the 
joystick in · parallel with the 
keyboard. 

The TRS-80 keyboard is memory 
mapped. Each eight characters of 
the keyboard are assigned to one 
memory address, one bit for each 
character. Pressing a key sets (con­
verts to binary "1") one of the eight 
bits of the byte at that address. Soft­
ware in the ROM converts the value 
of the byte at that address to the 
ASCII code for the key. Fortunately, 
all of the keys we are interested in 
are on one row (row six) of the key­
board, so they are all values at the 
same address, 3840 hex (or 14400 
decimal): 

Bit 0 1 2 3 4 5 6 7 
Val. 1 2 4 8 16 32 64 128 
Key ENTCLRBRK UP DN LT RT SPC 

Pressing a key will cause its value 
to be read from memory location 
14400. For example, pressing the up 
arrow will cause "8" to be read. 
Pressing the space bar will cause 
"128" to be read, and so on. Pressing 
two keys at once will cause their sum 
to be read. The up arrow and the 
right arrow will cause 8 + 64 =72 to 
be read. 

The Atari joystick has a nine pin 
connector, but only six wires: north 
(UP) white, south (DN) blue, west 
(LT) green, easJ (RT) brown, fire but­
ton (SPC) orange, and common­
black. The TRS-80 keyboard has 
four integrated circuits on it: Zl to 
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Sick of the same TRS-80 software? 

Here's a CHEAP CURE! 

The prescription for the Model I and Ill: 
CLOAD Magazine! 

A CASSETIE TAPE with 6 to 8 programs a month! 

Some past sensational medications 

Game - Caterpillar, Suns, CIA Adventure, Revers1 
Practical -­ Securities, Energy, Tape Directory, Checkbook 
Utility - Variable Dump, Display, Edit, Code It 
Tutorial --,.. Planets, Spell Egg, Atomic Table, Geometry 

At about 75 cents a program, a subscription to CLOAD 
Maga:i:lne is 1ust what the doctor ordered 

The Bottom Line: 
1 year ( 12 issues) 
6 months (6 issues) 
Sing le copies 

Back issues 
Good Games # 1 
Adventures #1 

$4200 
$23 00 

$ 4.50 
$1200 
$1300 

*Temperature and prices rising July 1, 1982 

California residents add 696 to single copies 
North America - Fi rst Class Postage Included 
Overseas - add $10 to subscriptions, and 
$1 to sing le copies Sent AO rate 

The Fine Print 
All issues from Oct '78 on available 
- ask for list (24 Level I issues also) 
Programs are for 16K Level II, 16K 
Model Ill, and occasionally for disks 
TRS-80 is a trademark of Tandy Corp 

MasterCard/Visa welcomel 

---: .- .·. [J
!;_.L.IJH IMagazine Inc. 
PO. Box 1448, Santa Barbara, 
CA 931021805) 962- 6 2 71 

Circle# 18 

For the Extended BASIC COLOR COMPUTER 

.POCKETBOOK SURGERY NOT REQUIRED 

• The Bottom Linc: 
1 year (12 issues) 
6 months ( 6 issues) 
Single copies 

$45 .00 
$25 .00 
$ 5 00 

Calif. residents add 696 to single 
copies 
North America - First Class Postage 
Included 
Overseas - add $10 to subscriptions. 
and $ l to single ::opies. Sent AO rate 

MasterCard/V isa welcome' Circle# 19 

Is your CoCo table-ridden, drinking 
up electrical 1u1ce but not getting any 
software sol1ds7 A prescription of 
CHROMASETTE Magazine will stop 
the hardening of the ribbon cables 

The doctor explained that 
CHROMASETTE Magazine IS a cas­
sette tape with 6 to 8 quality programs 
on 1t A healthy mixture of games, tuto­
rials, utilities, and practical programs to 
nurture your computer every month 
No finger exeroses necessary Just load 
and run 

Keep CoCo's health costs low A 
subscription to CHROMASETTE 
Magazine is good, cheap medication 
(under 75 cents a program) 

The Fine Print: 
All issues from July 81 on available ­
ask for list Programs are for the 
Extended BASIC model only 

MasterCard/Visa welcome! 

-Magazine 
P.O. Box 1087 Santa Barbara, 
CA 93102 (805) 963-1066 

Evaluation 

Z4. Zl and Z2 select the memory 
address of the keyboard row, and Z3 
and Z4 identify the bit which is set 
(which key of the row has been 
pressed), Since all of the keys we are 
interested in are on one row, we only 
have to solder the common wire 
(black) to the correct pin of Zl or Z2, 
and the colored wires to the correct 
pins of Z3 and Z4, and the installa­
tion is complete. 

Unfortunately, Radio Shack has 
made it difficult. It seems that there 
are several versions of the keyboard 
in use. I have one of the keyboards 
with a single-sided printed circuit 
board (PCB), the pins to which, I 
have to connect the joystick wires 
are not the same as those described 
in the TRS-80 Microcomputer Tech­
nical Reference Handbook, page 107 
(keyboard schematic). This may 
have something to do with the use of 
the double-sided versus single-sided 
PCBs. I used an ohmmeter to check 
for continuity (zero ohms resist­
ance) between the key contacts on 
the PCB and the pin of the inte­
grated circuit before soldering, 
insuring that the wires were being 
soldered to the pin connected to the 
desired key. 

IC pin 
Wire (schem. 
color IC pin in serv. 

key (j.stick) (mine) manual) 

common black Z2 pin 4 Zl pin 12 
UP white Z3 pin 15 Z3 pin 6 
DN blue Z4 pin 15 Z4 pin 10 
LT green Z3 pin 2 Z4 pin 4 
RT brown Z4 pin 2 Same 
space orange Z4 pin 6 Same 

Once the wires have been sol­
dered , run the following program: 

10 CLS:PRINT@448,PEEK(l4400) 
:GOTOIO 

Pushing the shaft of the joystick 
north should give the same value on 
the screen as pressing the up arrow. 
Pushing it northeast should give the 
same value as pressing the up arrow 
and the right arrow at the same 
time, and so on. All programs that 
were controlled by the arrow keys 
and the space bar will work with the 

·joystick without modification. Since 
the joystick is in parallel, the arrow 
keys will still function as usual. • 
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I 

MODEL Ill DISK UPGRADE 11 �
\FEATURES: 

• Switching Power Supply (Runs cooler)
• 40/80 Track supported
• Sing le/Dual Head supported
• Metal disk drive brackets 
• All hardwareand cables for 2disk drive 
• 1 Hour or less fo r installati on 

Kit alone ... ........ .................... ......... $279.95 
Kit with 2/Tandon 100-140 track disk drives 
(Same as R/S) and 32K 150ns (FAST) RAM 
Memory ... ... ........ ..... . . ... . $849.95 

Im 

DosPlus 3.4 Il l Operation System $99.95 �,�~� �~� �~�-�~�·�~�·�~�·�"� �·� �·� �·�-�-�-�~�-�=� .. �~ _- .. �~� �~� 
NewDos /80 Ver 2.0 Ill Oper Sys . $99.95 

. . .;....:. .·... . 
•• Regularly 149.95 - Thi s price with Kit 
purchase only. 1 per orderl1 

�~�.�'�. �. �~�:�:�:�:�:�:�:�· �. �- ..:.;·-. -.-·-·::-.:-::.":'"-- -- ---:-.:=:::..::::·--·­

Put disk drive into your TRS-80 Model llL Easy to install and lower in cost than other kits . 
Compare our features with others and the choice is clear. 

--------------------- --------------· �
171 Hawkins Rd. 
Centereach. N.Y. 11720 
5161981-8568 ,voice)
1516 588-5836 modem) 

--·- - - -----------­

PRINTER STAND 

End the paper mess from your desk-top printer. Paper is fed from 
under the printer to allow easy stacking behind the printer of the 
printer output. Extra Shelf (SHOWN ABOVE) is available for easy
forms change. Large Stand is available with slot cut for bottom feea 
printers (Anadex, etc) . Available without shelf only . 

Regular . . ..... .. .. ... . .. . .... .... .. .. . .. . . �
Regular w/shelf .. ..... ... .. . ... . . . . . . . ... . �
Large . ..... : . . . .. . . .. . .. .. .. .. .... . . . . .. . �
Large w/shelf .. .. . ....... . . ..... ... . . . . . . . �
Large w/slot .. .... .. ... .. ... .. . ... ..... . . . �

300010 . .. $29.95 
300011 . . . $44.95 
300020 . . . $34.95 
300021 ... $49.95 
300050 .. . $49.95 

Dealer Inquiries Welcome 
N.Y.S. Residents Add Tax 
Add $2 shipping - handlingI IVISA· Prices subject to change 

WELCOM E - - ---- - - - - - - - - - ..... - ­
EPSON RIBBON RELOADS 
Reload your MX 70/80/100 cartridges with new Black, Red , or Blue 
ribbon.Just load these silver dollar loops into your old cartridge and 
save! Buy 12 .and save even more' Complete instructions. 
Black .. l500000! . . . $3.95 ea. Black . 1500001l ... $39.50 dz. 
Red . . . . 500010 .. . $4.95 ea . Red . . . 500011 . . . $49.95 dz. 
Blue. .. . 500020 . . . $4.95 ea. Blue . . . 500021 . .. $49.95 dz. 

MX 70/80 CARTRIDGES 

MX 70/80 Ribbon Cartridge .. . Black 
MX 70/80 Ribbon Cartridge . .. Red . 
MX 70/80 Ribbon Cartridge . . . Blue . 
MX 70/80 Ribbon Cartridge . . . Black 
MX 70/80 Ribbon Cartridge . .. Red . 
MX 70/80 Ribbon Cartridge .. . Blue. 

DISKETTES 
Elephant Memories Systems Diskettes at a special LOW price ! ! ! 
Single Density/Single Sided /Soft Sector .. ... 500351 . .. . $22.50 
Double Density /Single Sided/Soft Sector . . . . . 500352 .. . . $26.50 
Double Density /Double Sided/Soft Sector .... 500353 ... . $32.50 

PORTABLE DISK BULK ERASER 
Clean all old data off of your diskettes before reusing them! This is a 
MUST for vour comouter room. Easv to use.non-electric. oortable ! ! ! 
500102 . . .. . .. .. . . . ... . ... . . ...... ... . .. .. . . ... Only .. . $4.95 

500050 . . . . ... .. $10.95 ea. 
500060 . . . . . . . .. $11 .95 ea. 
500070 ... .. .. .. $11 .95 ea. 
500051 . . . 3 pack$29.95 pk.
500061 ... 3 pack$31 .95 pk. 
500071 . . . 3 pack$31 .95 pk. 
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------------------------ ---- --·Tutorial. �

LDOS for beginners �
Part /: Device independence, 
ROUTE, and LINK commands 
Model 1/ 111 with disk 

Introduction 
With the advent of the LDOS 

operating system for the TRS-80 
Models I and III, a whole new world 
of sophisticated systems software 
has been opened to the computer 
user. There are, of course, other 
"advanced" operating systems for 
these machines, but not one of these 
competing products offers the 
diversity of hardware support, 
breadth of features, and ease of use 
in one package as does LDOS. 

It is not my purpose here to start 
another endless debate on the 
merits of one DOS versus another 
(otherwise known as DOSWARS!). 
It is also not my purpose to do a 
product review of LDOS. This has 
already been done in the pages of 
many magazines by various 
authors, including myself. Rather, 
my purpose is to discuss some of the 
highlights of the LDOS system. In 
particular, I'd like to stress the main 
philosophy and concepts of LDOS, 
because they are such a radical 
departure in the field of 
microcomputer operating systems. 
In other words, this is not a reha!?h 
of the LDOS manual, but rather iln 
attempt to understand why fhe 
system is constructed the way i6s. 

When I started to write this article 
I had intended to cover much more 

of the LDOS system than I actually 
ended up doing. It is simply 
impossible to cover in-depth, a 
system with as many facets as 
LDOS. Instead, I've tried to hit the 
real high points, and give you a 
flavor of what can be done once you 
learn to use the system. 

A DOS overview 
If you are new to the world of disk 

operation, the terminology and 
"buzz words" can be confusing. To 
understand the value of a package 
like LDOS it is important to have a 
good grasp of just what a disk 
operating system (DOS) is supposed 
to do. 

We should first understand the 
notions of"devices" and "files" and 
how they differ. A device typically 
refers to one of the �h�a�r�d�w�~�r�e� 
peripherals like -a keyboard or 
printer. Files (or "data sets") on the 
other hand, are collections of data 
arranged in some logical fashion. 
These collections are stored on the 
disks and given "filespecs" · or 
names. A file could consist of pure 
data (like a mailing list), cir it could 
be a program. The point is, that• 
normally, devices and files are 
completely separate entities. As we 
shall shortly see, however, LDOS 
has the unique ability to 

T. A. Daneliuk, Chicago,JL 
/ ':--;_.: ->: 

interchange devices.and files; . >· . 

In its simplest form, a •DOS �· �i�~ �;� . 
responsible fol' controlling arici 
communicating ·with '. the, disk: 
memory systems attached to the 
computer. These may be five-inc;h of 
eight-inch floppy disks, or the newer 
sealed hard disk systems; The DOS 
is in charge of allocating space for: 
each file and keepingtrack ofwhere 
on the disk eachfile is kept. Ifis also 
given the task of "file mainten-. 
ance". This includes �s�h�o�~�i�n�g� the 
user a directory of all availablefiles, 
eliminating unwanted . -files aQ<.L 
making archival ..copies 'of ,·;;;t;l 
important files. . . . ..•. · . .· 

Normally, aDO.S is also givell. 
charge of controlling all\ the othet' 
peripheral devices. These �i�r�i�c�l�u�c�J�.�~� 
the keyboard, the video screen,the 
line printer and the RS-232 serial 
ports. The exact reason why this is 
done will ,become clear in the 
following section, but for the 
moment .it is important simply tO 
realize that the DOS controls ·all 
input and o.utput (I/0) between the 
computer l. and . its associated 
peripherals;The DOSis also usually 
responsible for managing .. tlie 
memory inside the computer, �b�~� 

determining where programs are to 
load and if certain memory areas' 
are "protected". from having new 
data wr.i.tten .i,n them. The �p�r�o�g�r�a�n�;�i�~� 
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FOR TRS·BO MODEL I OR Ill 
AND SOON FOR THE NEW 
IBM PERSONAL COMPUTER! 

*MORE SPEED 
�1�0�-�~�0� times faster than Level II BASIC. 

*MORE ROOM 
�~�9�e�i�b�°�R�~�P�~�;�k�~�~�~�g�~�~�~�~�~�d�:�t�t �1 �r�:�r�:�~�~�i�~�~�1�i�b�1�e� 
number of block buffers. 31-char.-unlque word· 
names uae only 4 bytes In header! 

* MORE INSTRUCTIONS 
Add YOUR commands to Its 79-STANOAAO-plus �
Instruction sell �
Far more complete than most Forths: single & �
double precision, arrays, string-handling, clock, �
more. �

*MORE EASE 
Excellent full -screen Editor, structured & 
modular programming 
Word search utlllty 
THE NOTEPAD letter writer 
Optimized for your TRS-80 or IBM with keyboard 
repeats, upper/lower case display driver, full 
ASCII, single· & double-width graphics, etc. 

*MORE POWER 
�F�n�~�~�,�~�~�=�~�a�l�~�B� �~�~�~�~�'�R�e�r� 

I
8080 or 8088 Assembler �
Z80 Assembler also available for TAS-80) �
ntermlx 35- to 80-track disk drives 

Model Ill and IBM can read, write and run each 
other's and Model I diskettes! 
VIRTUAL 1/0 for video and printer, disk and tape 
(10-Megabyte hard ,disk available) 

m@rl§FORTH �
THE PROFESSIONAL FORTH �

FOR TRS·80 �
{Thousands of 9:YStems In use) �

MMSFORTH Disk System V2.0 (requires 1 disk dr ive, 32K �

�~�~�r�~�h�~ �0 �~�:�r�~�~�~�a�~�'�b�8�;�~�;�~�~�~ �8�(�~�~�~�~�~�~�' �g�{�c�)�~ �1 �r �)� : : : �:�~�r�e�:�:�~� 

AND MMS GIVES IT �
PROFESSIONAL SUPPORT �

�~�0�~�&�c�~�o�~�°�f�~� �~�r�~�~�~�~�=�~�t�e�r� 
�~�~�n�J�F�'�b�9�m�.�°�H�P�L�J�~�~�~�a�c�T�r�~�u�a�:�~�a�r�d� 
Inexpensive upgrades to latest version 
Programming staff can �p�r�o�~�l�d�e� advice, modifications 
and custom programs, to flt YOUR needs. 

MMSFORTH UTILITIES DISKETIE: Includes FLOATING 
POINT MATH (L.2 BASIC ROM routines plus Complex 
numbers, Rectangular-Polar coordinate conversions, 

�~�~�i�~ �; �e�~�~�~�d�:�,� �~�g�~�~�f�t�~�l �1�u�i�~�~�~�l�t�.�~�~�~�~�~�~�~�~�~�O�R�A�~�:�~�~�f� 
�r�r�~�~�t�~�r�:�S �0�~�~�S�'�;�!�O�~�~�o�~�~�2�~�~�.�d�1� �~�~�~�8� �:�~�2�~�n�R�~�~�i� �.� �~�;�~�i�t�~�~� 
FORTHCOM: communications package provides RS·232 · 
driver, dumb terminal mode, transfer of FORTH blocks, 
and host mode to operate a remote TRS-80 (requires 
MMSFORTH V2.0, 1 drive & 32K RAM) . . $39.95" 

THE DATAHANDLER V1 .2: a very sophisticated data· 
base management system �~�a�r�a�b�l�e� by non-pro­

�~�'�:�t�:�;�)�~�~�r�~ �.� �~�~�~�~�~�,�~�~�~� �.� �~�~�~ �. �~�~�~�~� . . �~�~ �: �~ �· �. �·�. �1� �.� �~ �. �r �~ �v �. �e �s�~ �8 �.�i�~�~� 
MMSFORTH GAMES DISKETTE: real·llme �g�r�a�~�h�l�c�s �. �&� 

�g�~�~�g�~�~�&�1�~�~�H�~ �,�~�~�'�?�'�~�~�o�C�0�8�~ �· �T �1�~ �. �c�~�u�~�~�~�:�:�~�A�t�T�~�E�R�L�t�'�B� 
& TICTACFORTH (requires MMSFORTH V2.0, 1 drive & 
32K. RAM) . . $39.95" 

Other MMSFORTH product• under development 

FORTH BOOKS AVAILABLE 
MMSFORTH USERS MANUAL· without Appendices, tor 
non·owners . . ... . .. . 117.so• 

STARTING FORTH · best companion to our man· 
ual . . . . • . . . . .. $15.95" 

THREADED INTERPRETIVE LANGUAGES · advanced, 
excellent analysis of MMSFORTH· ll ke Ian · 
guage, . . . . . . . S18.85" 

PROGRAM DESIGN & CONSTRUCTION · Intro. to struc· 
tured programming, good for Forth . . .. . . .. . . . $13.85• 

FORTH -79 STANDARD MANUAL· olllclal reference to 
79-STANOARD word set, etc . . . 113.85• 

�~�~�~�~�~�h�~�:�~�1�:�:�~�~�~�~�y�t�;�·�r�:�~�~�~�r�T�R�~�~�~�~�s �(�:�~�a �·�b�~�~�~�~�~ �· �:�,�:� 
. . M.oo• 

• ·ORDERING INFORMATION: Software prices Include 
manuals and require signing of a non·transferrable 

• �~�:�~�~�~ �:�~�~�t�e�s�~ �: �:�n�&�I�~�-�~�~�~�~ �1�~�:�,�~�e�P�~�r�e�~�~�~�~�l�)�~�~�H�H�:�~�~� 
$1.00 per �a�d�d�l�t�l�~�n�a�l� book; Mass. orders add 5%; ta1e. 
Foreign orders add 20% . UPS COO, VISA & MIC BC· 
cepted; no unpaid purchase orders, please. 

Send SASE for free MMSFORTH information �
Good dealers sought �

Get MMSFORTH products from your 
computer dealer or 

MILLER Ml.CROCOMPUTER �
SERVICES (84) �

61 Lake Shore Road, Natick, MA 01760 �
Circle # 22 (617) 653-6136 
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which control or "drive" the 
peripherals are called "Peripheral 
Drivers". The various commands 
which the user may use in the DOS 
comprise the "DOS Library". Also, 
there are certain specialty programs 
supplied with a DOS which simplify 
the chores associated with using 
disks. These are called "Utilities" 
and typical examples are the 
FORMAT and BACKUP programs 
which all good DOS (and most bad 
DOS!) systems have. Notice that 
FORMAT and BACKUP are not 
part of the DOS library, but are 
actually separate programs. You 
can prove this to yourself by doing a 
disk directory of all files (including 
the invisible ones). While you won't 
see a separate file named DIR or 
LIST which are DOS library 
commands, you will see the files 
called BACKUP and FORMAT. 

Since the TRS-80 computers were 
designed to be able to work without 
disks attached, many of the driver 
programs are already incorporated 
into the TRS-80 ROM (Read Only 
Memory). When disks and a DOS 
are �~�~ �.� �i�l�i�e�D�O�S�m�e�y� �u�~�i�l�i�e� 

exjsting drivers in the ROM, or it 
may have its own special drivers to 
control peripheral operation. It is 
also important to realize that at any 
given time the entire DOS is not 
resident in the computer memory. 
Only the bare necessities of the DOS 
are permanently loaded into the 
computer to conserve memory 
usage. Thereafter, when a DOS 
command is issued, the appropriate 
part of the DOS is loaded from the 
master or "system" disk for that one 
command. This technique is called 
"Overlaying". 

It is not difficult to see that a well­
written DOS is the key to using a 
computer efficiently. It will allow 
the user maximum control of the 
peripheral devices without 
requiring a Ph.D. in computer 
science to understand the 
commands! 

LDOS and device independence 
As I suggested earlier, LDOS is 

very flexible in its treatment of 
devices and files. It sees them as 
being entirely interchangable (with 
a few limitations). To be sure, the 
system has special drivers written 
for each specific piece of hardware, 

but these drivers all . share a 
common heritage which makes 
device/ file interchange very simple. 

What exactly does "device in­
dependence" mean? In its purest 
form, device independence permits 
any device (i.e., a peripheral) to take 
the place of any other device as a 
source or destination of data. 
Moreover, a truly device indepen· 
dent system will allow the user to 
substitute a data set (i.e., a file) for a 
device as a source or destination of 
data. LDOS very nearly meets these 
criteria completely. 

Some restrictions were imposed 
on the Model III because ofa change 
Tandy made in the new ROM, but 
for all practical purposes, LDOS is 
fully device independent. In case 
you are wondering who came up 
with this great concept, it has its 
roots in an operating system called 
UNIX . UNIX was written some time 
ago at Bell Laboratories to run on 
Digital Equipment Corporation 
minicomputers. It is therefore most 
impressive to see this concept 
successfully implemented on a 
microcomputer like the TRS-80. 

LDOS gives the user control of its 
devices with two commands. The 
ROUTE command simply changes 
the source to one of the other 
peripherals. For example, normally 
the LPRINT command in BASIC 
sends its data to the line printer. 
Using the LDOS ROUTE, you could 
tell the system to send everything 
intended for the printer to the video 
screen. From then on, all LPRJNT 
statements would result in data 
being displayed on the video screen 
instead of the printer. Notice that 
any device in the system (capable of 
some kind of output) could have 
been the new destination for the 
LPRINT statement. For example, 
we could have LPRINTed to the 
serial port. Notice also, that the 
device had to be capable ofoutput. It 
wouldn't make much sense to try 
and LPRINT to the keyboard! 

Another fascinating possibility 
with ROUTE is to substitute a file in 
place of a device. We could, for 
example, ROUTE all printer data to 
a file by the name of PRINTER/ 
DAT.PASSWORD:I. Each LPRINT 
statement after that would store the 
data normally printed into a disk 
file instead. Do you want a practical 



example? Ok, how about this: you're 
doing a long complicated 
computation in BASIC, and the 
program is written to print the 
results on the screen. You would lik e 
to keep a permanent copy of the 
results because computations take 
four hours each (also you can't use 
the printer because it took you until 
midnight to debug the program and 
the cat is asleep already!). Rather 
than rewrite the program, you 
simply ROUTE the screen to a disk 
file, and thereby permanently save 
the data. 

A similar command to ROUTE is 
LINK. The difference between them 
is that, while ROUTE provides a 
new destination for data, LlNK 
simply adds additional destina­
tions. In our midnight example 
earlier, we might want to send the 
data to a disk file, the video screen, 
and the printer (the cat sleeps too 
much anyway). By LINKing the two 
devices and the file together the 
data would be sent to the multiple 
destinations. LINK can also be used 
to create multiple sources of data. I 
have used this command to force the 
system to recognize two different 
keyboards, one in the computer and 
one via the RS-232 port. Oh, by the 
way, the keyboard on the serial port 
was in another part of town and was 
communicating to me through a 
modem! Presto - instant remote 
data entry without a " host" 
program. One last example really 
shows off the versatility of LDOS. 
Since devices and files are 
interchangable in the system, 
certain commands can be made to 
do unusual things. Instead of 
LISTing a file, try COPY 
FILENAME / EXT TO *DO (*DO is 
the video screen). Another useful 
application would be to send a file 
directly to the serial port (device 
*CL) by keying in COPY 
FILENAME / EXT to *CL. 

All the possibilities of device 
independence cannot really be dealt· 
with in depth here. Suffice it to say 
that the system is capable of doing 
mucq more than you will be able to 
dream up for it! • 

Part two of this article, covering 
file handling and the job control 
language, will appear in the next 
issue. -Ed. 

Now ... from Dr. David.Lien,· 
the master of making the 
difficult simple, comes the 
complete way to 

HARNESS YOUR 
TRS-80 
Face it. Until you can talk to and 
understand your Model L IL III or 
16 Tandy TRS-80 *, it's nothing 
more than a mass of microcir­
cuits in a plastic box. 

You need help to harness your 
TRS- 80 and make it work for you. 
And that's just what you get from 'I 
Learning TRS-80 BASIC. 

Written by David Lien, author of the popu­
lar TRS-80 User's Manual for Level I, Learning Level II and The 
BASIC Handbook, Learning TRS-80 BASIC is at once entertaining, 
informative and easy to understand. It's the perfect guide to 
entering the world of microcomputers. 

In Learning TRS-80 BASIC, David Lien gives you simple, step­
by-step instructions, including programs you can use in business 
or home finance, for entertainment, or to help troubleshoot prob­
lems. You'll even learn to write your own custom software. Ideal for 
the classroom, too. 

Included are short Questioh and Answer sections which help 
make sure you understand everything you've learned-it's almost 
like a correspondence course . . . without the correspondence! 

No matter if you own the Model I, II, III or 16, Learning TRS-80 
BASIC is one book no TRS-80 owner should be without. · 

Available at better computer and 
book storeq, . 

or call (800) 854-6505 
In California (714) 588-0996 

Ask about the Basic Handbook, too. To 
order by mail, send check or money 
order for $19.95 (California residents 

add 6%), plus $1.65 shipping 
and handling. Overseas 
orders send $19.95 plus 
$2.50 surface shipping 

and handling. 

1050-E Pioneer Way, Dept. G, El Cajon, CA 92020 
Circle# 23 "'TRS-80 is a registered trademark of the Tandy Corporatiori. 
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Model H/Hll 

.. Batter up! It's that time of the year again ... but, ofall 
things, a basepall strike. How disturbing to ha...-e a 
warm summer afternoon, an easy chair and a can of 
beer, but no baseball game on TV. 
, Well, that's where I can help. Or, should I say, Tom, 

niy TRS-80, canheip. We treathim likeoneofthefamily. 
The only thing is, he gets a special diet. He eats 
eiectricity instead of hamburgers. 
· ··one Sunday afternoon la-st winter, even before spring 
training started; I became tired of watching basketball. 
I have never developed a taste for TV basketball. My 10­
year old daughter and I were talking about the absence 
of baseball. That was all it took. 
, Suddenly, a program began to take form. The three of 
us (my daughter, Tom and I) began working on a 
program. The result of our collaboration was rather 
amusing. We played for most of the afternoon and 
produced 'enough game boards that both of my 
daughters cou.ld take them to school the next day. 

Once again, in the wake of a baseball strike, there is 
an absence of baseball, and we have resurrected the 
program. Here it is. We are happy to share it with you. 

The computer's role in developing the game is' 
twofold. It produces continuous variations on a matrix 
which is used to determineif a "pitch" is a ball (B), strike 
(S), hit (H) or an out (0). It also prints out the game 
sheets. One is required for each player in a game. 

Each game is one inning long. Each player is allowed 
�~�i�t�h�e�r� three outs or nine batters, which ever comes first. 

The player that is at bat selects a coordinate on his 
"call matrix" (Al to 19). He marks it off as he announces 
�~�i�s� choice to his opponent. His opponent then looks on 
his "pitch matrix." There, he sees the B, S, Hor 0, which 
tells the results of that call. 

A player keeps track of the number ofballs and strikes 
for each batter and the number of outs and men who get 
on base. 
[ At the end ofthegame, all players convert the number 
of men who reached base safely to runs, by means of a 
chart provided by the computer. 

If it sounds simple, you're right. A game takes about 
five minutes. 
l In teaching Tom to print out the game sheets, we have 
arranged for him to print as many as we request. He 
even calls us when he is done (CHR$(7))! 

OK! Let's ... play ball! 

46 80-U.S. JourMI 

Larcrry !Krnngel, lEHmhurst, il 

Sample Game Sheet for �
Baseball �

PITCH 1·\l\TlUX CALL MAT!UX 

A 8 C D E F •G H I A 13 C D E F G H I 

S B B S 0 B B B S .. : .. : .. : .. : .. : .. : .. : .. : .. : 

2 HllB8SBOBB 2 .. : .. : .. : .. : .. : .. : .. : .. : .. : 

S S S H B S B S B 3 .. : .. : .. : .. : .. : .. : .. : .. : .. : 

4 BBBSSSSSS 4 .. : .. : .. : .. : .. : .. : .. : .. : .. : 

5 S S S B S B B H 11 5 .. : .. : .. : .. : .. : .. : .. : .. : .. : 

6 B H S B S H S S S 6 •• : .. : .. : .. : .. : .. : .. : .. : .. : 

B S S S S S S H 0 7 .. : .. : .. : .. : .. : .. : .. : .. : .. : 

l:l l:lBl313SBBlJS 8 .. : .. : .. : .. : .. : .. : .. : .. : .. : 

9 SHl3Bl35BHl3 9 .. : .. : .. : .. : .. : .. : .. : .. : .. : 

SCORE CHAlU' 

llA'l'Tt:H Bi\LLS SI'lUKES OUT HI T/HAU' 
1 13 B U lJ s s s 0 H 
2 13 ll ll B s s s 0 I! 
3 u lJ 13 lJ s s s 0 II 
4 B ll B B s s s () II 
5 ll ll ll ll s s s () II 
6 B lJ Il B s s s 0 H 
7 13 B ll -l3 s s s 0 H �
ti ll ti lJ 13 s s s 0 I I �
�~� ll ll B ll s s s () H �

HUN Q lA1{]' 

<�3 illTS OR \</J\LKS = 0 HUNS 6 HITS OR "'.'ILKS = 4 IillNS �
3 HI'J'S OK WALKS = l lillN 7 HITS 01{ llALKS = 5 HUNS �
4 HI TS OH llALKS = 2 mJNS 8 HITS OR \<ALJ<S = 6 lilll·IS �
5 l!ITS OH �\�I�E�~� = 3 H!Jt<S 9 HITS OH 111\LKS = 7 HUc•IS �

Program Listing for �
Baseball �

20 lill"l ******************** 
30 REl"l * &\SliliALL * 
40 ill'.:l•l * BY LARRY .K.Rt!:NGEL * 
50 ID.1'1 ******************** 
100 DIM D$ ( 81 ) , /."$ ( 9, 9) �
1110 CU;;: Pllitf.l'"I'AB( 15) IIBASEBALL GAME" �
120 PRIN·r:PRINT:INPU'r"HU.-1 MANY GAME: SHE �

t:i'S hOUW YOU LIKE";HM 
200 G<.>blJB 200kJ 
210 RANDOM 



--------- Baseball game 

220 N=Bl:A=l:B=l 
300 1'UR X=l 'ID 81 
310 Y=H.ND(N) 
320 C.'=0 

330 FUH. Z=l TO U1 
<>1111341c1 IF D$ ( Z) THI::t..S G=C.'+ 1 

350 U' C=Y 'l'lfr::N ooro 400 
3ul0 NEX'l' Z 
400 M$(A,B)=D$(Z) 
410 A=A+l 
420 IF A=llJ:A=l:B=B+l 

. ' 
431J H' B=llcJ �T�l�:�i�l�l�i�~� GUl'O 500 
440 N=N-1 
45U �D�~�(�Z�)�=�"�"� 
460 NEX'l' X 
50U LP.tUN'J"fAB(l5)CHR$(14)"B AS E BAL 

L" 
5 H:l LPRIN1'Cllli$ ( 10)Cl:IH$ ( 10) 
S15 LPlU.N'I"filli(ll) "PI'l'CH MA'.J'RIX":'l'iill(47) 

"CALL MATlUX"; CHH$ ( lk:J) 
521.0 �LPHIN'l'" A B C lJ E F G H 

I":TAB(4l)"A B C D E F G H 
I �"�;�C�H�~ (10) 

530 FOlt X=l 'l'O 9 
535 LPl:UN'l'X: II II 

540 F'OR Y=l 'J'O 9 
S5IO LPiUNTl'1$ (X, Y): II II: 

560 NEXT Y �
565 LP.tUNTfAB(35)X;" ";" •• : •• : •• : •• :. �

0 
• : • • : •• : •• : •• : ; CliR$ ( 13) 

570 NEX'f X 
bUU LPfUt,l1Uffi$ ( H1 )Cl-ill$ ( 10 �)�C�H�H�.�~� ( 14)TAB(1 

1 ) "SCOR!!: Ci:IAAT"; CHR$ (H.J) 
610 LP.tUN'r"BATI'Elt BALLS 

' S'l'l:UKES WT �H�I�'�r�/�~�v�A�L�K�"� 

b20 FC.m X=l TO 9 
630 LPlUN'T" ";X;" I3 B B B 

0 H" 
640 �N�I�~�!�'� 

u50 LPIUL.J'I'CJ:IH$ ( 10 �)�C�i�J�J�~� ( 14)TAI.3(10) "RUN C 
HAR'r" 

b60 LPIUN'l'" <3 HITS 01{ \·W...KS = 0 RUNS 
b Hrrs OH WALKS = 4 RUNS" 

b70 LPlUN'i'" 3 HI'l'S OR vvALKS = 1 RUN 
7 Hl'l'S OH. WAU<S = 5 HUNS" 

680 LPRINT" 4 HI'rs OR WALl<S = 2 RUNS 
�~� Hl'l'S OR vJl\LKS = 6 HUNS" 

690 LPRIN'r" 5 HITS OR Wlill<S = 3 RUNS 
9 HITS OH WAI..I<S = 7 RUNS" 

710 HM=i:fi.'v.1-1 

720 IF HM=0 'l'l:IBN PR.l!NT"'l'HAT I s AIL 1'UU<S 
1":LP1UN'K'H.H$ (12 �)�C�H�~ ( 7 )CliR$ ( 7) :END 

730 LPIUNT OiR$ ( 12) : Garo 200 
2000 r--OR X=l 'l'O 34:D$ (:X)="S" :NEXT 
2010 FOR X=35 TO 69:D$(X)="B":NEX'l' 
2020 FOlt X=7'iJ ID �7�~�:�D�$�(�X�)�=�"�H�"�:�N�~�1�'� 

2030 FOR X=79 TO 81:D$(X)="O":NEXT 
204!0 RE:mRN • 

BASIC Compiler, 
Model I/Ill, all DOS 

ACCEL2 Plus: 
• Bigger optimized subset 
• Quicker compilation 
• More compact output 
• Almost total compatibility 

developed 1n England by Southern �S�o�l�t�w�~�r�e� 

CA add 6 / 

�~�~�~�@�[�F�J�~�t�{� 
Allen Gelder Software 

(415) 387-3131 Circle# 24 

Box 11721 San Francisco CA 941.01 
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New Low Prices 
for Percom Model Ill Disk Drives! 

Complete First-Drive Systems 

from$449 
Internally mounted drives that feature double- or 
single-density storage, comprehensive pre­
delivery testing, 48-hour burn-in and, best of all, 
Percom's widely acclaimed disk controller. A 
First-Drive System includes the four-drive disk 
controller, one or two drives, power. supplies, 
cables and a fully illustrated owners manual. Use ' 
Model Ill TRSDOS*, Percom OS-80 + and all 
other Model Ill compatible DOSs. 

Note: If you prefer not to make the First-Drive 
System installation, we'll do it for only $29.95 
plus shipping. This includes a 48-hour operat­
ing burn-in of your Model Ill computer, instal­
lation of the drive system and final checkout 
of the expanded system. 

Our Own Fully _Tested Drives 
from only $275 

• � Every Access Floppy Disk drive is electrically tested, mechanically tested and 
burned-in 48 hours under operating conditions. Look for the signed test list in 
the shipping carton .. 

• � AFD drives are capable of either single- or double-density operation. Store up 
to 364 Kbytes (formatted) in double density. Store twice the data on a single 
diskette using AFD "flippy" drives." 

• � 15-day free trial offer .. . comprehensive 90-day limited warranty . .. unbeatable 
prices ... AFD-100 @ $275.00, -100F @ $329.00, -200 @ $429.95, -200F @ 
$449.95. 

How to order- Order by calling Access Unlimited toll-free on 1-800-527'.3475 Or order by maii. 
Orders may be charged to a VISA or Master Card account. or paid by cashier's check, certified 
check or money order. Sorry. we cannot accept personal checks We pay freight (surface only) Everybody's Favorites - for Less! 
and insurance charges for shipments in U.S. on orders over $1 ,000.00 Add approximate 
insurance and shipping charges for orders under $1,000 .00. If in doubt about these charges. 
ask when you call in your order Texas residents include 5% sales tax . Minimum mail order 
$20.00. Allow 2 to 4 weeks for delivery. � Percom Data Separator $23.95 

Texas: (214) 340-5366 � Green Screen I, II, or Ill $18.95 
Head Cleaning Kit � $24.95 

Save! VISA and Master Card charges are not deposited Drive Numbering Tabs (pkg 0-3) $4.50until the day your order is shipped . 

8
5114'' Flip-N-File $24.95 

11 Flip-N-File � $39.95 
PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

Circle# 25 
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LOWE R PRICES. �
Percom's Proven DOUBLER 11t 

Upgrade Your Model I to Double Density for 
only $159.95 

And not with some unproven hacker's kit, either. But with an assembled and fully 
tested Percom DOUBLER-1/t . The DOUBLER 11t simply plugs into the disk drive 
controller socket of your Expansion Interface. Then· it lets you store over four times 
more on one side of a diskette, depending on the drive, than you can store on 
standard Tandy Model I drives. Other features : • Reads, writes and formats either 
single- or double-density • Includes DBLDos ··, a TRSDOS* compatible disk­
operating system • Runs TRSDOS*, NEWDostt, Percom ·Os-sot and other 
single-density software immediately. Change to double-density operation when con­
venient • Use Move 1-2-3 utility ($29.95) or other appropriate software to read 
Model Ill programs on your Model I. • Includes on-card high-performance data 
separation and write precompensation circuitry. 

Clear-Out Sale on �
Microline-80 Print ers! �

only$379 
Low Cost 
System Furnit u.re 
Modular design permits cus­ Ar ric k Product s Qui ck -Switch:t: 
tom arrangements • Furniture 

Just flick a switch to connect your TRS-so· printer port from device # 1 to styling and quality • TRS-80* 
device #2. Or, "Quick-Switch" a peripheral between computers. Versions 

colors • OK tor UPS shipping for RS-232 or Centronics interlacing. Includes box-mounted 34-pin card-edge
• Reassemble without tools plugs. From $89.95. Cables from $29.95. · 

*trademark of Arrick Products Company. 
System desks from $115 
Printer stands from $144 

Save! Make ACCESS your one-call shopping center for TRS-80* Toll-Free 
hardware and software. Call our toll-free order number for free Order No. 
product literature and latest prices. Ask for our new , free 
software catalog. 1-800-527-3475° 

(orders & literature only) 

401_ N . Cent ral Expressway #600 
Richardson , Texas 75080ACCESS UNLIMITED 
(214) 340-5366 

'"T radema rk of Access Unlimited "Trademark of Tandy Radio Shack Corporal1on. 
tTrademark of Percom Data Company. Inc. !!Trademark of Apparat Corporation. 
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Robot math 
Plus and minus math for K-4 
Model I with or without voice synthesizer �
Model UI without voice synthesizer �

Jeffrey C. Ruble, Port Angeles, WA 

When my son Peter entered first grade, I decided to 1030 '* AN EARLY CHILDHOOD MATH * 
write some programs for our TRS-80 that he could use 1040 I * DRII.L PRcx;RAM * 
for drill work in math skills. Since first graders are just 1050 '* FOR TRS-80 * 
beginning to read, lfelt thatit was important to keep the 

I WITH VOICE *1060 * 
amount of reading required of the child to a minimum. 1070 I* SYN'I'HESIZER (OPTIONAL) * 
To help in this, I made use of Radio Shack's voice 1080 '* * synthesizer (RSC#: 26-1180). My efforts yielded a 

1090 I * AUTHOR: JEFF RUBLE * program I have called Robot Math. 
1100 I* PORI' ANGELES, WA. * .. Robot Math features a talking robot who presents the 
1110 '*****************************student with a choice of five addition problems or five 
1120subtraction problems. Once the choice is made, the I 

,problems are presented by the robot, who nods his head 1130 CI..S:CLEAR1000 
if the answer is correct, and shakes his head if the 1140 XP=5:' NUMBER OF PROBLEMS 
answer is incorrect. The student is given two tries as the 1150 MB=9:MA=0:' MB,MA = MAX,MIN 
correct answer. The correct solution is given if the FOR PROBLEM FACTDRS 
student fails on the second try. 1160 MS=l2: 1 MAX ANSWER FOR ADDITION · 

What sets this drill program apart from others is the PROBLEMS 
use of animation and voice. For example, if the student 1170 MI'=2 :' MAX NUMBER OF TRYS ALI.Dtakes too long to respond to a question, the robot will 

WED ON EACH PROBLEMbegin to tap his foot impatiently. If the student gets a 1180perfect score, he/ she will be treated to a rocket blastoff I 

1190 GOSUB2370with voiced countdown. 
1200The program was "field tested" for two hours in a first I 

grade class containing 30 kids. It, and the TRS-80, 1210 MAIN PRcx;RAMI 

Iperformed flawlessly, without the slightest adult 1'220 
intervention. I considered that a very rigorous test! 1230 IM=0:CI..S:PRINTCHR$(23) 
Whenever I see one of those 30 kids, they usually ask me 1240 FORI=32T077:SET(I,l):SET(I,6):NEXT 
when I plan to bring Robot Math back to class. It :-' DRAW BOX AND TITLE 
evidently made quite a hit. 1250 FORI=2T05:SET(32, I) :SE'r( 77, I) :NEXT

Robot Math will work on both Model I and III. While 
the voice synthesizer adds considerably to the program, 

1260 WP=82:W$=11ROBOT MATH 11 :GOSUB2780 :Iit is optional. The number of questions asked, the 
FPEEK(293 )=73THEN1270 E1.SEVO$:::\<VV$ (7):number of tries at the correct answer, and the level of 

difficulty, can all be changed in lines 1140 to 1170. In GOSUB2840 :TL=600:GOSUB2720 
addition, the data statements already contain the 1270 P=296:PRINT@P,HD$(l);:PRINT@P+64,N 
necessary phonemes, etc., to handle questions in K$(l);:PRINT@P+l28,AR$(l);:PRINT@P+l9 
multiplication and/ or division. 2,I.D$(l);:PRINT@P+256,FT$(1);:' · DRAW 

ROBOT �
Program Listing for � 1280 TL=600:GOSUB2720 :WP=P+322:W$=11HEL ' 

Robot Math L0
11 :GOSUB2780 :VO$=WV$(l):GOSUB2840 : 

TL=600:GOSUB2720 
1000 '***************************** 1290 TL=l00:FORI=lT02:PRINT@P+l281AR$(3 
1010 '* R 0 B 0 T MATH * ) ; :GOS"UB2720 : PRlNT@P+128,AR$ (1); :GOS 
1020 '* * UB2720 :NEXT:' · WAVES ARMS 
50 SO-U .S. Journal 
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