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Letters ____________________________________ _ 

difficulty with the problem, that you might 
contact the Radio Shack Computer dealer 
there in Tacoma. They, possibly, could help. 

If Problem 1 is readily solved by 
changing lines, I would appreciate a print­
out of just which lines have to be changed 
and what the exact changes are . Then, I 
can edit "NFL PIX" and save the corrected 
version on my own cassette. 

While you 're researching Problem 1, 
could you please tell me in broad terms 
where all the .686K remaining memory 
goes when my machine is empty. 

Is there a posssibility I could gain some of 
this back by entering a certain command? 

Your cooperation in this matter will be 
greatly appreciated. 

Larry W . Counce 
New Orleans, LA 

(These two letters are typical of those 
received here since we came out with NFL­
PIX by James Talley. It will be up to Mr. 
Talley to (1) issue a new program or (2) 
provide the changes necessary for the 
1981 -82 season 

The Model Ill, while being a new 
machine with many nice features, does 
have some drawbacks. As the literature 
accompanying the machine clearly states, 
there are 258 fewer bytes of memory 
available for user programs. Mr. Talley's 
program was stripped to fit the 16K tape 
format of the Model I and there is a good 
possibility that it will not be able to fit the 
16K Model Ill machine. Since memory 
expansion in this unit is relatively 
inexpensive, I would think that this might 
be the simplest solution to Mr. Counce's 
problem. 

As to recovering overhead space, (which 
is what Mr. Counce is talking about in his 
second problem) this is absolutely required 
by the operating system and cannot be 
recovered. If you think this may be a rip-off 
consider that most computer companies 
state memory size without any reference to 
overhead required by the system. If Radio 
Shack followed this practice, the (current) 
Model Ill 16K would be rated as a 32K 
computer! Ed) 

Have you ever spent hours typing in a 
program from a magazine only to find more 
bugs than you can handle? Case in point : 
TRS-80 Graphics Editor, page 88 Jan / Feb 
issue. Every time I try to run it I get an FC 
error on line 180. Since I know next to 
nothing about machine language, I'm 
stumped. In fact, since getting your 
magazine I've only had one program that 
you printed that would run . The programs 

• you print sound great if only one could use 
them. I enjoy getting 80-U.S. and I find 
many useful facts in it. One improvement 
you could make is to not assume prior 
knowledge in all your projects. 

Richard Dysert 
Columbus Grove. OH 
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(With very few exceptions, all program 
listings published in these pages are 
photographic reproductions of computer 
produced listings from the actual running 
program. It is very important that you 
recheck your typing against the listings in 
the magazine. The case Mr. Dysert brings 
up represents one of the most difficult bugs 
to trace in a Basic program. The error here 
is typically caused by problems in the 
DA TA statements, rather than in the READ 
and POKE statements where the operation 
crashed. An FC error will be created by any 
amount over 255 being poked into 
memory. Ed) 

I am too busy doing everything I learn in 
your #1 magazine to write long letters. but 
must thank everyone associated with your 
organization for the service you provide. 
Whether they realize it or not, Tandy owes 
you a lot for what a magazine like yours can 
do for hardware sales and to those of us 
who wish to learn as well as use a brand of 
computer. Regarding software. I will not 
buy unless I try or read a review of 
software . If truly authors will vanish (quit?) 
from copying, likewise buyers who are 
burnt will buy no more. 

Malcom King 
Ukiah. CA 

Your magazine is a delight for a TRS-80 
owner. One question: do your experts know 
of a piece of equipment which would 
transform 120 volt 50 cycle current to 120 
volt 60 cycle current? 

Joe Williams 
American Embassy (Kinshasa) 

APO New York. NY 09662 

(The only method that we know of is to first 
convert to DC with a power supply and then 
back to 60 AC with an inverter. 

Any of you who are aware of a 
commercial unit may want to drop Mr. 
Williams a note at his address Ed) 

Help! Helpl Does anyone out there know 
how to make a TRS -80 Model II work on 
ham teletype? I am an avid RTIYenthusiast 
who has recently upgraded from Model I to 
Model II and alas, I can not get back on radio 
teletype as I can not figure out how to make 
the RS-232 go down to 45 baud or how to 
write the program. I would be interested in 
offering your readers a handsome rew;ird .f 

I have written to all the current 
manufacturers of devices and programs for 
Model I RTIY and none of them are 
interested in helping us hapless Model II 
owners . 

How about it guys? 

Joel M . Greenfield 
WA2KZD 

156 Groton Place 
West Hempstead, NY 11552 

(Anybody interested in the challenge? Ed) 

I have recently purchased a 16K Model Ill 
with an RS-232 board installed. I have had 
some minor previous experience with 
Basic, but know absolutely nothing about 
Assembly I Machine language 
programming, which puts me in a rather 
awkward position . I am interested in using 
my system for scientific applications, not in 
programming for the sake of programming; 
however. there is presently almost no 
software available for the Model Ill. 
greatly appreciate your excellent efforts in 
the Jan / Feb 80-U.S. to specifically point 
out programs listed there which were 
applicable to the Model Ill . something 
which none of your competitors have as yet 
done. Some additional steps that would be 
extremely useful to myself and all future 
TRS-80 owners (as Mod I is discontinued) 
would be the following : 

1) Ask contributors to design programs 
that can be used on both Mod I and Mod Ill 
whenever possible (both Basic and Z80 
language programs), or explain what 
changes are required to use the program 
on the Mod Ill. 

2) Present an article listing exactly what 
differences there are between allowable 
Basic for the two models, esp. PEEK / POKE 
addresses, etc. (never having used Mod I, I 
do not know how to modify published 
programs). 

3) Present an article explaining 
differences in Z80 language and addresses 
between the two models . 

4) Present articles explaining how to 
convert previously published programs (in 
both Basic and Z80) for the Mod I into 
suitable programs for Mod Ill. 

Finally, I am interested in using my 
TRSBO mostly as a terminal to a UNIX 
system on a PDP 11170 and a VAX. but no 
intelligent terminal programs presently 
exist for the Model Ill. I would be very 
interested in seeing a terminal program 
that can also transfer files (Basic and text 
files for editing) between a UNIX system 
and the Mod Ill (memory, tape, and disk). 

Again, thank you for your service to new 
Model Ill owners! 

Richard K. Wallace 
Santa Cruz, CA 

(For an intelligent terminal program, take a 
look in this issue's new products. In the 
meantime. potential authors: take note of 
this man's suggestions.Mode/ Ill users 
should be aware of the 258 fewer bytes in 
their machine, but aside from this, Basic 
between the Model I and Ill is almost 
entirely the same. ROM routines present 
an entirely different matter as some (not 
all) have been changed. Suggestion 
number 4 is an area we usually do not get 
into, but watch for a " Best of .. " book in the 
future. We ' ll check all published programs 
in that publication. Ed) 
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Now you can easily print �
BOLDFACE, underlined tex t , �

slashed 0’s, special characters, �
subscripts (Ac X log CA -A ]) and more� �• • 

With this enhancement to Radio Shack’s Model I 
Scripsit,* you will turn a good word processing 
system into a great one. Superscript adds many of 
the features that Fort Worth left out, including: 

Custom print drivers for: 
Diablo (serial or parallel) 
NEC Spinwriter (serial or parallel) �
RS Line Printer IV*/Centronics 737 �
RS Daisy II* �
Standard serial and parallel printers �
User-defined custom drivers (serial or parallel) �

You can call up the disk directory or kill files without 
leaving Scripsit-and without losing your text! Pause 
the printout to insert text from your keyboard or change 
type wheels, then resume printing where you left off. 

Using any printer with backspace capability, you 
can underline text and produce computer-type 
slashed zeros. And on Diablo, Daisy II and NEC 
printers, you can superscript, subscript, underline, 
print boldface and select 10- or 12-pitch. With the 
Line Printer IV/737, you can underline, print elonga›
ted boldface, select 10 or 16.5 pitch, and use pro›
portional spacing (unjustified). 

The keyboard driver is now modified to correct for 
repeating key hangups. You may specify spacing 
requirements to eliminate awkward spacing of criti›
cal text. And, with Superscript, you can now enter 
special characters (brackets, braces, etc.) that are 
not found on the TRS-80* keyboard. 

All these capabilities, and more, are available when 
you add Superscript to your Model I Scripsit pro›
gram. Available for just $29.95 on disk, including 
easy instructions for patching to Scripsit and an 
enhanced lowercase driver. 

Acorn �
Software Products, Inc. 

634 North Carolina Avenue, S.E., Washington, D.C. 20003 
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SYSTEM �
SAVERS �
By Tom Stibolt 

If you ever type "SYSTEM" on your 
TRS-80; this two-program package will 
make life easier for you. 

One of the programs, FLEXL, lets you 
make backup copies of any system for›
mat tape. Using your own recorder usual ›
ly means easier loading than with 
machine-duplicated orig inal tapes, and 
you will be able to store your original 
safely away. Copies made using FLEXL 
display the filename of each program as 
it loads, making file searches easier. 

Disk drive owners can use TDISK to save 
any system format tape onto disk. 
" Editor/Assembler", " Air Raid " and 
other programs cannot normally be 
foaded to disk, but with TDISK, they can. 
It will even load non-contiguous tapes. 
Why put up with slow tape loading? 
TDISK files will load from disk in 
seconds. 

Get this two-program package now for 
only $14.95. Just one of Acorn’s fine utili›
ty programs. 

� trademark of Tandy Corp 

These and other popular Acorn programs 
are available now at fine computer stores. 
Ask for them. 
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This 
printer

costs less 
than$450. 
Beat that... 
ifyou can. 

This is the Epson MX-70. The lowest priced dot 
matrix printer you can buy. Now, that in itself 
should make it very attractive to a lot of people. 
But you ain't heard the half of it. 

To begin with, the MX-70 has a lot more in 
common with our now-famous MX-80 than just 
the name. Like unequalled Epson reliability. 
And technological breakthroughs like the 
world's first disposable print head. But frankly, 
the MX-80 packs a lot more power than some 
people need. So we built the 
MX-70 to be a no-frills print­
er. At a no-frills price. 

But the MX-70 is still a great 
little printer. We give you 
80 CPS unidirectional print­
ing. Top-of-form recognition. 
Programmable line feed and 
form lengths. Plain paper 
printing. An easy-to-read 5x7 
matrix. Self test. And an 
adjustable tractor feed. 

That's what you'd expect 

from a basic little printer. But here's something 
you wouldn't expect: the finest graphics package 
on the market today. Free. 

We call it G RAFTRAX II. And it means 480 dots 
across the page, resolution to 60 dots per inch, 
and a graphic image free of the jitter and overlap 
that plagues other printers. You get cleaner grays 
and finer point resolution. 

So now you've got a choice. You want more 
power and extra functions, you buy the MX-80. 

You want a basic little printer 
that prints, and keeps on 
printing, you buy the MX-70. 
They're both at your dealer 
now. 

But at this price, you'd bet­
ter hurry. 

EPSON �
EPSON AMERICA, INC. 

23844 Hawthorne Boulevard· Torrance, California 90505 • (213) 378-2220 







NEW �
PRODUCTS �

IBM Interface 

TLEC. is the name given to WEB 
lnternational's new intelligent printer 
controller and formatter for the new IBM 
Electronic typewriter Models 50, 60 and 
75. It is Z-80 controlled with up to 4K 
printer buffer memory. A pre11rogrammed 
ROM eliminates the need for any printer 
driver software. The Mark I at $399.95 
provides full parallel handshaking along 
with many features. The Mark II at $499.95 
adds proportional spacing capability with 
justification to the Model 60 and 75. The 
Mark Ill at $499.95 adds bi -directional 
printing and many other features including 
access to the Model 60 and 75 memories. 
Inquiries should be directed to WEB 
International, PO Box 96, Corona Del Mar, 
CA 92625 (714) 494-2869 

Data Separator 

Parasitic Engineering Inc has announced 
their data separator for the TRS-80 Model I. 
It eliminates disk errors. including CRC, 
TRACK LOCKED OUT and Disk 1/ 0 ERROR. 
Originally designed for their high 
performance 8" Maxi -Drive systems. the 
5" Data Separator sets a new standard for 
reliable 5" disk operation on the Model I. 
The unit plugs inside your expansion 
interface. There are no additional wires 
and no cut traces or other permanent 
changes to your TRS-80. It is compatible 
with all TRS-80 software. The 5" Data 
Separator is upward compatible with 8" 
Maxi-Disk drives, and can be easily and 
econom ically upgraded at any time. It costs 
$250 and is available immediately. Contact 
Parasitic Engineering Inc, 1101 Ninth Ave ., 
Oakland, CA 94606 (415) 839-2636 
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included are new graphics commands, the Carrying Case for Color & Model Ill 
ability to input from or output to the RS232­
C interface, a video to printer echo, GOTO The Computer Case Co has announced 
and GOSUB to expressions or labels and the release of the RS204 for the TRS-80 
more. Two powerful debugging aids are Model Ill retailing for $129 and the RS205 
included in NEWBASIC. A new trace for the Color Computer (or Videotex 
facility allows the display of program lines terminal) retailing for $99.00. The cases 
and variable or expression values as the can be obtained through most computer 
Basic program executes. A locate 
command finds the occurances of strings 

stores or direct from the Computer Case 
Co, 5650 Indian Mound Court. Columbus, 

or Basic keywords. The disk version is 
$29.95, while the Level II cassette based 

OH 43213 (614) 868-9464 

version is $19.95. The Level II tape may be Model Ill Disk Drives 
returned and its price applied towards the 
disk version. Both are available for VR Data , a leading manufacturer of 
immediate delivery from Modular Software innovative computer products has recently 
Associates, 3533 Prospect Ave .• Glendale, announced its Model Ill Disk Drive 
CA 91214 Assembly. Designed and manufactured by 

VR Data in its suburban Philadelphia plant, 
Rate of Return Program the assembly enables Model Ill users to add 

40 or 80 track 5'14" disk dr ives either 

The MicroPeripheral Corp has just 
announced SMARTlll, the first smart 
terminal program written for the TRS-80 
Model Ill. The program is available on 
either a 1500 baud cassette or double 
density disk. SMARTlll permits transfer of 
Basic progr-ams between the host 
computer and the cassette or disk storage 
device. The program permits off-line text 
preparation with Electric Pencil or Scripsit 
for on-line transmission . An additional 
program called FILE permits generation 
and storage of text, then transmission by 
SMARTlll for those who do not have word 
processors. SMARTlll also permits transfer 
of source code files. Downloading from 
FORUM 80 bulletin boards is accomplished 
automatically. The program was written for 
the Model Ill by Dick Balcom. It can be used 
with any RS-232 compatible modem such 
as the RS232CONNECTION, a direct 
connect telephone interface manufactured 
by The MicroPeripheral Corp. SMARTlll is 
supplied in a protective binder with 
extensive easy-to - use operating 
instructions and is priced at $99.50. For 
additional information contact The 
MicroPeripheral Corp, 2643 151 st Place 
NE, Redmond, WA 98052 (206) 881-7544 
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Soft Sell has announced its Internal Rate 
of Return program for real estate investors 
and sales people . Fashioned after the 
worksheets of the National Association of 
Realtors(R). the program calculates and 
produces an Annual Property Operating 
Data Worksheet as desired on a CRT or 
printer. In addition, capitalization rates, 
cash on cash rates, gross rent multipliers 
and equity return rates are supplied. The 
Internal Rate of Return is supplied on a 
floppy disk and is supported by Radio Shack 
Models I, II and Ill. The price of the program 
is $380. Soft Sell is comprised of real 
estate and computer professionals and is 
dedicated to the development of affordable 
real estate software. Contact Chris 
lthomitis, Soft Sell , (509) 466-0503 or 
write in care of North 17512 Michael Road, 
Colbert, Washington 99005 

internally or externally. The internal drive 
assembly includes one mini-drive, power 
supply, controller and mounting hardware, 
and sells for $599, a 29% savings 
compared to Radio Shack. An additional 
internal drive is $265. Immediate delivery 
is available and all inquiries should call 
(800) 345-8102, (215) 461 -5300 in PA or 
write VR Data Corp, 777 Henderson Blvd, 
Folcroft, PA 19032 

PERCOM Model Ill Disk Drives 

PERCOM is now producing mini-disk 
storage systems for the TRS-80 Model Ill. 
Systems may be ordered with either 40 or 
80 track drives which are rated for both 
double and single density operation. The 
first two drives mount inside the computer . 
The complete internal drive system, which 
includes a four -drive controller, two drive 
power supply for the internally mounted 
dr ives, a double-density operating system 
(OS-80/ 111), and m iscellaneous mounting 
hardware, sells for $749.95 in the 40 track 
version and $914.95 in the 80 track 
version . These drives are available from 
authorized PERCOM dealers, or direct from 
PERCOM (1 -800-527- 1592) 



· Circle 9 
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Items at Random-------------------------------------- ›

ITEMS A T �

RANDOM �

Many of you have wondered if we ever 
got our Model Ill out of the shop. Yes we did, 
thank you . It is working 8 hours a day in our 
mail room with a new Floppy Disk 
Controller Board . It seems the original 
design didn’t allow for the heat produced by 
the board’s components . 

I got a quick look at the new copier 
available only through Radio Shack’s 
Computer Centers at the Computerama 
’81 . It is not a plain paper copier. But for 
$795, that would be a miracle . It is a nice, 
compact book copier. I haven’t seen it 
operate yet, but can report it is a wet 
process using treated paper. can produce 
multiple copies at about 6 a minute on 11" 
or 14" paper. 

In reading about the new Color 
Computer, one magazine article talked 
about piggy-backing the 16K RAM chips 
with another set to give you a total of 32K. 
This sounds neat, but think this through›
the dynamic RAMs used in memory 
produce heat, and tw o (one on top of the 
other) may produce more than can be 
safely tolera’ted by the unit. All sorts of 
RAMifications to consider. 

We are starting to get programs for the 
pocket computer and would like to produce 
a listing directly from the machine. 
However, there is no way to attach a 
printer- or communicate with another 
computer-or read the pocket computer 
tapes with another model. We would like to 
see a program for the Model I or Ill that 
would read Pocket Computer program 
tapes. These should be independent of the 
ROM routines of either model. 

What are some of the things you’d like to 
_sgfil Do .xou__h.av.e _.some JJet program, _ 
utility, subject or whatever you wouii:f like 
to see in these pages? Send us your ideas. 
And, if you have something really neat, put 
a cover letter with it, describe it, and who 
knows? Maybe you’ll end up being a 
contributor. If you want to know more on 
what we like and don ’t like, ask for our 
guidelines sheet. 

We’d also like to see some machine 
language articles for the Model II and the 
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Color Computer.. Short business routines 
are always welcome. 

One more thing we would like to see is an 
evaluation of some of these Stock Market 
programs now available . This would 
include the Radio Shack/ Standard & 
Poor’s STOCKPACKrM system, Max Ule’s 
TICKERTECrM, and others. 

Apple and several others received a 
waiver until the end of March to comply 
with the new regulations imposed by the 
FCC. All TRS-80 models except the Model I 
met these requirements which state that 
thou shalt not disturb thy neighbor's 
television reception. They don ’t care about 
yours, just your neighbor’s . And in 
apartment buildings, th is does present a 
problem . 

Anyway, Tandy also got a waiver for 
Model I Expansion Interfaces. They can 
produce up to 30,000 units in 1981 . That 
will be all unless the FCC gets enough input 
expressing otherwise . 

While we’re on the subject of the FCC, it 
seems that Japan does not have anything 
like these regulations. That is the reason 
you haven’t seen a huge influx of Japanese 
personal computers. Even when they do 
meet our requirements, they will still face 
the problem of distribution which is why 
Radio Shack is number one in computers. 

The post office has been uo to its tricks 
again . We have seen a large increase this 
year in rates for overseas mailing. This has 
forced us to send all subscr iptions out by 
second class mail. That translates into 
surface mail for foreign mailings. 

We have a new line printer at 80-U.S. 
Lords was our source for a new Starwriter 
I. It ’s a great unit and produced the listings 
for this issue. 

Programmers should be aware of a 
contest sponsored by Radio Shack and 
John Hopkins University for ideas and 
inventions through which personal 
computing may be used to aid the 
handicapped. The contest ends June 30th 
and those interested should write to: 

Personal Computing to Aid the Hadicapped �
John Hopkins University �

P.O. Box 670 �
laurel, Maryland 20810 �

This month we have a lot of Leo 
Christopherson . No apologies, just a lot of 
information for you on how he does it. And 
many of the other articles in this issue 
dwell in the same area . 

Leo’s line Packing leads the way and 
should be a boon to those of you who want 
to imbed machine language programs in 
Basic lines but didn’t know how. Not only 
that, but the resultant game is really fun to 
play. Dennis Taylor gives An Alternative to 
String Packing and Gary Sanderson 
provides a primer to Animation and the 
TRS-80. Paul Gerhardt comes up with a 
solution to those who don’t like to program 
in graphics in his Sketch and Pack. 

We also do a close -up on Leo that many 
will find interesting. 

Terry Dettmann does a CP/ M evaluation 
which also includes a quick look at Filetran 
and The CP/ M Handbook. 

For those learning how to program in 
Basic, R. C. Bahn stalks the Elusive Print 
Using while Terry continues explaining 
random file techniques. For the advanced, 
Wallace Havenhill gives us a glimpse into 
the Basic interpreter and David Busch tells 
us how to configure a Custom Operating 
System using NEWDOS80. James 
Williams adds a Memory Size Reset 
program and Phil Pilgrim takes another 
look at machine language relocation.with 
Omni load in System Command. 
Business users will appreciate Making 
Sense and Dollar$ Too from George 
Haller. 

We did a few reviews this month and 
Panattoni gets around to silencing our line 
Printer I (the Centronics 779). 

This month’s reader service card has a 
spot for your comments. let us know what 
you liked and didn’t like . In the meantime, 
have some fun and enjoy life, after all, its 
yours to live ... Tom 









Line packing does not require using an 
editor/ assembler or a machine language monitor. All 
of the packing can be done from Basic, nor does the 
programmer need disk. 

I would say that line packing is mainly for the 
programmer who wishes to create one single version 
of a program that will run equally well with tape or 
disk, Model I or Model Ill. It is for the programmer who 
wishes to make use of Basic as well as machine 
language programming, using each to do what it can 
do best. 

Line Packing versus String Packing 
Some of the reasons just mentioned for using line 

packing also apply to string packing. However, there 
are enough differences to make line packing superior 
to string packing . The only time string packing would 
be just as effective is in a program where there are 
only a few packed strings..The "how to do it" of 
string packing has been described in earlier 80-U.S. 
Journal articles, so I will not go into that now. 

Unlike packed strings, a packed line is just as easily 
used above the absolute address 32767. Addresses 
larger than 32767 are found in the expansion 
interface and the PEEKing and POKEing needed for 
string packing requires special attention out there. 
This is a problem caused by the Basic PEEK and 
POKE, and is not a problem for line packing. 

Since lines do not need to be enclosed in quotation 
marks as strings do, the Z-80 code 34D, or 22H, can 
be used. The ASCII 34D, or quotation mark, is the very 
useful Z-80 instruction - LD(NN),HL - when packed 
into a subroutine line. 

A packed line takes about six bytes of memory in 
addition to the actual substance of the line. These 
bytes have to do with line numbers and addresses. A 
line with a packed string takes something like five to 
seven more bytes to name the string and then 
another five or more bytes to identify and locate the 
string in a sort of look-up table. Thus, line packing 
does save some memory - the more packed lines, the 
greater the number of bytes saved. 

In string packing it is necessary to run the program 
through all of the lines containing packed strings. 
This is done so Basic can set up its look-up tables for 
strings which VARPTR uses. In line packing the 
program must not run through the packed lines, and 
instead must jump around them while in Basic. 

Line packing results in faster programs since it 
makes it easier to jump into a machine language 
routine from Basic and also makes it quite easy to 
jump to or call one machine language line from 
another without returning to Basic. 

I feel that line packing is a better choice than string 
packing for a program which mixes Basic and 
machine language programming. 

Limitations of Line Packing 
Line packing, as I use it, does have some 

limitations. Some of these limitations are the result 
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of compromises I have chosen to make, and some 
result from the inherent characteristics of line 
packing itself. 

Because Basic identifies the end of a Basic line 
with a zero, zero cannot be used as a Z-80 instruction. 
Since zero is the Z-80 code for a NOP (no operation), 
this has not been a problem . 

Though it can be done, packing lines with more 
than 248 bytes is difficult. A lot can be done in 248 
bytes however, and I have not found this to be much 
of a problem . And anyway, one can easily cause the 
program to jump tO another line and continue on 
there . 

It is necessary that a pair of bytes in reserved 
memory always contain the address for the start of 
Basic . This is no problem so far, since the Models I 
and Ill both store this information at the same place. 
Basie's starting address is loaded into these locations 
at power up or boot up. 

I have chosen to use LPRINT as the command that 
jumps into a machine language line. The LPRINT 
vector is at the same place in reserved memory for all 
present versions of Basic and DOS for both Models I 
and Ill. This means LPRINT will work the same from 
machine to machine. One can also use LPRINT to 
pass information to the machine language routine, 
and this is very useful. 

Using LPRINT leads to some limitations though. 
The most obvious is that a printer can no longer be 
used. I have not found this to be a problem, but it 
certainly could be for some programmers. I would 
suggest using USA in that case. USR will cause the 
programmer to have to allow for the machine being 
used, and the kind of DOS (if any). 

Another minor problem with LPRINT is that lines 
1O and 13 should not be packed. LPRINT always 
concludes its cycle with a control code 13, or carriage 
return with line feed . Thus, line 13 would be called 
every time LPRINT was used. The control code 10 for 
line feed is also to be avoided. Since there are plenty 
of other line numbers available, this is not much of a 
problem, once you know about it . 

I have also chosen to limit the range of lines to be 
packed to those numbered from 2 through 249 (with 
the exception of lines 10 and 13 as mentioned 
before). This leads to a somewhat simpler line finding 
routine . I have found there to be 50 or more line 
numbers still unused in large programs such as 
Dancing Demon and Fire Bird. I usually run out of 
memory before I am out of lines to pack. 

As with strinq packing, using LIST in a line packed 
program can result rn some rather frighteningly 
spectacular screen displays. One should remember 
to LIST from line 250 up, since only normal Basic 
lines exist there . Fortunately listing causes no 
damage to the program. 

Finally, with all of this preliminary commentary out 
of the way, it's time to look at what line packing is 
really like . 



The Heart of the Matter 
You and I are going to put together a program . It is 

going to be a simple game program which uses some 
fairly fancy machine language subroutines and of 
course, line packing . Since this is the kind of program 
that can’t easily be typed in from a magazine listing, 
you will need to follow through the article carefully, 
step by step. I think you will be quite satisfied with the 
result . 

The entire success of line packing depends on the 
Line Finder subroutine, so we will have to write that 
first. The place to start is to find out where our Basic 
starts . So, power up your machine and get into Basic . 
Then type the following line on the keyboard and 
press ENTER (no line number .. . and, by the way, the 
numbers you will see in parenthesis at the left of the 
example lines serve to identify the line for discussion 
sake - they are not to be typed on the keyboard): 
(1) � O=PEEK(16548)+PEEK(16549)*256 :PRINT 0 

This number, 0, is the decimal numeral for the 
address where Basic starts in your machine. 0 for the 
Model I, Level II should be 17129. With DOS 2.3 and 
0 files, 0 is 26302. The Model Ill without disk gives us 
a 0 of 17385. In other words, the actual value for Q 
changes from one model to the next and from DOS to 
DOS. But the memory locations 16548 and 16549 
will find the start of Basic for any of these machines. 
Keep track of that number. Q is the address where 
Basic starts in your machine . 

Now we have to examine a Basic line of memory. 
Enter the following line (use no spaces, they just take 
up space!): 
(2) � 1GOT0250 

To see the structure of this line, type in the 
following (without a line number), and where Q is 
used, type in the value you found for 0 in (1) above: 
(3) FOR N=OT00+10:PRINT PEEK(N);:NEXT N 

Your machine will print out something like the 
following: 

M I Level II 242 66 1 0 141 50 53 48 0 0 0 
M I DOS 2.3 199 102 1 0 141 50 53 48 0 0 0 
M I NEWOOS80 200 102 1 0 141 50 53 48 0 0 0 
M III NO DISK 242 67 1 0 141 50 53 48 0 0 0 
M III DOS 1.1 216 104 1 0 141 50 53 48 0 0 0 

The first two numbers are the least and most 
significant bytes of the address for the start of the 
next line of Basic. The next two numbers are the least 
and most significant bytes of the present line’s Basic 
line number. Thus, this line is (1 )+(0*256) or line #1. 
The 141 is the token that the Basic ROM will 
understand as the Basic command GOTO. The 50, 53 
and 48 are the ASCII decimal values for the digits of 
the number 250. The Basic line ends with a zero. We 
have no further lines in our program as yet, so there 
are two more zeros after this to identify the end of the 
Basic program. 

Again, what we have learned is that the first two 
bytes of a line contain the address of the start of the 

next Basic line, and that the third and fourth bytes 
together give the number of the Basic line we are at. 

What we are going to do is write a machine 
language subroutine that makes use of all of this 
information to find a given line for us. To make this 
subroutine even more useful, it will find the start of 
the desired line, placing its address in the HLregister 
pair. Then, if the line starts with an "S" for 
subroutine, the Line Finder will jump the program to 
that line. If the line starts with a "D" for data, the Line 
Finder will store the line’s address in reserved 
memory for later use. 

The "Line Finder" 
After we have put line 2 in memory, we are going to 

poke the address of line 2’s start into the LPRINT 
vector so that LPRINTing any line ’s number will send 
the program flow through line 2 to find the desired 
line. 

When the command LPRINT"!" is encountered in a 
program, the program flow is directed to the LPRINT 
vector in the Line Printer Control Block. At that point, 
the C register of the Z-80 contains the ASCII value of 
the "!" which is 33D, or 21 H. In our case the "!" 
represents a line #33, for which we are trying to find 
the start . LPRINT"A" would look for line 65, since the 
ASCII for "A" is 65D. The same results will be 
obtained by the commands LPRINTCHR$(33) or 
LPRINTCHR$(65). 

Let’s see what happens in line 2. Refer to the Z-80 
code listing in Figure 1. 

Steps 0 - 3 of line 2 check the number stored in the 
C register . The program returns to the calling routine 
if C has 13 in it. This causes the program to ignore 
that carriage return with which all LPRINTs end. It 
also rules out using line 13, as mentioned before. 

Steps 4 - 6 load the HL register pair with the 
address of the start of Basic . This is the Z-80 
equiva lent of what we did in (1) above. 

Steps 7 and 8 load the address from the HL to the 
DE registers, giving us a place to store the address. 

Steps 9 and 10 set the address in the HL register 
two memory positions higher. If you will remember 
back to what we learned about how a Basic line is 
stored in memory, you will realize that DE is set to the 
first byte of line 1. The first two bytes of line 1 are the 
address of the next Basic line. You should also realize 
that HL points to the third byte of the line. This byte 
contains the least significant byte of the line ’s 
number in Basic . We will be able to ignore the line 
number’s most significant byte because we are 
restricting the numbers for our packed lines to those 
less than 250. This means that the most significant 
byte will always be zero. 

Steps 11 - 13 check to see if the line we are at is the 
one we are looking for. The A register has the line 
number from Step 0 . So, step 11 compares the line 
number we are looking for, which is in the A register, 
with the line number HL is pointing to. 

If the program hasn’t found the line we are looking 
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for yet, then steps 14 - 20 load the HL register with 
the address for the start of the next line of Basic, 
which was kept in the DE register . The address of the 
next line after that is placed into DE and the program 
flow jumps back to step 7 where the process of 
checking for the desired line number is repeated, and 
so on ... 

When the program comes to step 21, the HL 
registers are set to the address of the third byte of the 
line we are looking for . Steps 21 - 23 set HL over to 
the fifth byte of the line where we have put either an 
"S" for subroutine or a "D" for data . Then, after A is 
loaded with this fifty byte, HL is incremented once 
more. It is now actually pointing to the start of the 
line's packed subroutine of data. 

Steps 25 - 28 compare that fifty byte of the Basic 
line, which is now copied into the A register, with the 
number 680, or 44H. This is the ASCII for a "D". In 
our case it means this is a data line. If it is a "D" line, 
Steps 29 - 32 load the address of the start of this data 
from HL to memory locations 164240 and 164250 
(that's 4028H and 4029H). These locations are two 
more bytes in the LPRINT control block. Doing this 
gives us a way to recover the data line's address 
when we are back in Basic. If this was a "D" line, the 
programs return at this point. 

In steps 33 and 34, the program checks to see if the 
line is an "S" or subroutine line. It compares the fifty 
byte to 83D, or 53H, which is an ASCII "S". If we are 
at neither a "D" or an "S" line, the program returns to 
the calling routine with the HL registers still pointing 
to the start of the packed part of the line. 

If the fifth byte is an "S", then step 36 causes the 
program flow to jump to the address in HL where the 
packed subroutine awaits in the Basic line. The 
program flow does not come back through line 2, but 
is returned from the packed subroutine. 

Packing Line #2 into our Basic Program 
In the following instructions for building up our 

program, asking you to save your program on tape or 
disk is a safety precaution. One wrong byte in a 
machine language subroutine and all will be lost 
when the program is run . 

Type in the following Basic lines and then save 
your program. Then run the program once - only once 
so far! Line 2 will be packed by this time, but not 
quite ready to use. 

(4) � 1GOT0250 (USE NO SPACES) 
(5) � 2................. . (37 PERIODS) ������� �
(6) � 250 QO=PEEK(l6548)+PEEK(l6549)*256+13 

(7) � 1000 DATA121,254,13,200,42,164,64,84,93,35 
1001 DATA35,190,40,7,235,94,35,86,235,24 
1002 DATA242,35,35,126,35,254,68,32,4,34 
1003 DATA40,64,201,254,83,192,233 

(8) � 1011 RESTORE:FORN=OT036:READD : POKEQO+N,D:NEXTN 
(9) � 1020 STOP 

Now we need to test line 2 to see that it is packed 
properly. Enter the following lines and run the 
program again. 
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(10) � 33 00123456789 
(11) � 251 Q2=INT(Q0/256):Ql=QO-QZ*256 
(12) � 252 POKE16421,195:POKE16422,Ql:POKE16423 

,Q2 
(13) � 255 LPRINT"!" 
(14) � 260 L=PEEK(l6424)+PEEK(l6425)*256 
(15) � 265 FORN=OT09:PRINTPEEK(L+N);:NEXTN 
(16) � 270 STOP 

If everything is correct so far, you should see the 
following numbers printed out on the screen : 
(17) 48 49 50 51 52 53 54 55 56 57 
If this does not happen, something is wrong! Start 
back at the beginning of this section and try again. If 
all seems to be as it should be, save the program 
again . 

Let's examine what we have just done. In (5) we set 
up a dummy line of bytes to receive our Line Finder 
subroutine. The calculation at (6) finds where the line 
starts by first finding the start of line 1 as we did in ( 1 ). 
Then the number 13 is added to this address which 
counts this address past line 1 and gets us to the 
actual start of the subroutine to be in line 2. Step (7) is 
the data representing the decimal values of our Z-80 
coded program to go into line 2. The line at (8) packs 
line 2 by poking the data into it . 

To test the Line Finder, we set up the LPRINT vector 
by finding the least significant (01) and most 
significant (02) bytes of the starting address of the 
Line Finder routine. This is done in (11 ). That 
POKE 16421, 195 sets up a machine language jump 
(Z-80 code 195D) so that a machine language call to 
that address (16421) will result in a jump to the Line 
Finder, whose address is poked into the LPRINT 
vector (16422 and 16423) by (12). This means we will 
be able to get to line 2 in two ways: by LPRINTing in 
Basic, or by calling 16421 (4025H) from a machine 
language program . 

What we do in (10) is set up line 33 for test 
purposes. It starts with a "D" which identifies it as a 
data line. That means that its address will be stored at 
memory locations 16424 and 16425 by the Line 
Finder . In (13) when we LPRINT"!", where "!" is an 
ASCII 330, the program jumps to the Line Finder, 
looking for line 33. When the line is found, its address 
is stored at 16424 and 16425. 

The Basic line in ( 14) calculates the decimal 
address of line 33 and the line in (15) prints out the 
ten bytes of data in line 33 (not including the "D"). So 
what we get in (17) is the decimal ASCII values for 
0123456789. 

Now that we have the Line Finder working, we are 
ready to start packing a program . What we have done 
so far is to set up the line packing framework around 
which a program can be built. 

Packing Lines 5, 33 and 32 
Look at the listing in Figure 2 for line 5: Screen 

Painter. Step 0 is the "S" which identifies the line as 
(Text continues on page 95) 

(Listings start on page 94) 



Be a computer Picasso . • • 
Disney ... DaVinci ... 
On your TRS-80* 

Introducing 
Programma's Hi-Resolution 
80-GRAAX"M 
For sheer fun and flexibility nothing compares with Programma's 
exclusive 80-Grafix for your Model I or Model Ill TRS-80. With its 
greater high-resolution capability, it outgraphics the Commodore 
CBM/ PET". and even Apple 11•. In short, anything they do, you can 
now do better. 

As for effective resolution, imagine this .. . 80-Grafix gives your 
TRS-80 an effective screen of 384 x 192 (vs normal 128 x 48) .. . 
while the CBM/ PET is 80 x 50, and Apple II, 280 x 192. And that's 
only the beginning. 

Black & White. OrVice· Versa. Use the standard white on black, 
or for variety. call up Inverse Video as the need demands. 

Lower Case. Free. No need to spend extra. 80-Grafix includes 
two sets of lower case characters. Plus Character Generator software 
so you can create your own set of up to 64 original characters. 

Great Graphics. Here's unlimited fun. Pick a subject. Draw it 
Sketch it. Design it. Change it. You're limited only by your own 
imagination. 

Games People Play. 80-Grafix lets you develop your own soft· 
ware to create fantastic new real-time games to amuse, amaze or 
challenge. Or, order our ready·t<>i;JO software. It adds a new dimen· 
sion to 80-Grafix without :my extra programming on your part 

Easy Does It. Ifs simple to hook up 80-Grafix inside your TRS-80 
case . .. takes just a few minutes. While this voids Radio Shack's 
warranty, ifs a minor inconvenience compared to the usefullness 
and excitement you gain. 

The Rush Is On. Frankly, this is one of the hottest items 
we've offered. Don't miss out. At your dealer now, or order 

immediate delivery. (Specify version for Model I or 
Introductory Price: $149.95 plus $4.50 shipping. 
tree lower case and demo programs. (Visa & . · 
arge accepted. Calif. residents add 6% sales tax.) ' 

er inquiries invited. 



c �
At the time when most TRS-80 users were still 

trying to put intelligent looking graphics characters 
on the screen, a program called "Android Nim" 
appeared. It not only had characters, they moved! 
And they were not slow either, they blinked their 
eyes, nodded heads and shot each other off the 
screen. The Androids were first featured in the 
Nov/ Dec 1978 issue of 80-U.S. At that time, fast 
animated graphics really caught some attention, and 
Leo Christopherson was their author. 

He went on to write others - Snake Eggs, Beewary, 
Dancing Demon, Duel -N-Droids and more, some for 
the Apple computer. 

Leo's fast graphics were a result of his "string 
packing technique", which allows packing machine 
language code into strings forfast action. For a while, 
it was called "super graphics" by others, but it never 
caught on and rightfully so, since string packing can 
be used for other than graphics. 

Over the past couple of years we have had many 
requests for more information about Leo. Some 
asked it we chained him to his computer to get his 
programs. Others just wanted to know more about 
him. One person called him the "Walt DisneyofTRS­
80 Graphics". 

Leo (see covfi!r photo) is a very quiet, soft-spoken 
school teacher. He teaches science and mathematics 
to seventh and eighth grades in a school district near 
Tacoma, Washington. His students enjoy his classes 
because he makes his subjects interesting and 
challenging. His school district has several TRS-80 
and Apple computers, which Leo uses in his courses. 
He uses his computer for grading, and has recently 
completed a Gifted Student program to run on the 
school computers. 

At home, Leo is a very private person, and 

surrounds himself with the things he has an interest 
in . He owns a three-manual Rogers pipe organ which 
he plays with considerable expertise. He is also a 
composer of sorts. One day while there, he played a 
version of his own composition, based on a Beatles 
song, called 'The Up and Down Toccata and the 
Everlov'n Fugue". It almost made Bach sound like a 
fake! 

Aside from organ music, Leo has a nine voice 
music board in his Apple computer, and creates 
versions of his own as well as music from Scott 
Joplin and others. As with all things Leo does, these 
come off with meticulous preparation and care. 

Aside from music, he is an avid science fiction buff, 
likes philosophy, and art. He does pen and ink 
sketches and works with oils on occasion. He is the 
artist on several 80-U.S. covers and several inside 
drawings. (Note the drawing which accompanied 
"The Great 80-U.S. Chess Tournament", in the 
Nov/ Dec 79 issue). Leo signs his works with .037, 
which when read upsidedown says Leo. 

Leo currently uses a Model I TRS-80 with disk, an 
Apple II with disk, a Model Ill and the pocket 
computer. His school computer projects keep him 
busy, but he is working on a new graphics game for 
the Model I/ Ill. His latest technique, line packing, 
(see previous article) allows him to write machine 
language in Basic, thereby gaining the best of both 
methods. Perhaps when he adds a color computer to 
his collection we will see even more of his genius. 

Leo works alone. His creations show a definite 
subtle humor which is uniquely his. If you ever have 
the good fortune to spend an afternoon with him, you 
see the same humor show through in his speech and 
manner. Above all though, he likes being a teacher, 
and views the computer as an interesting 
diversion. • 
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OMNI-KEYi: The Utility for Mere Humans �
Mere humans. Sounds insulting, doesn't 

it? But the fact is, our computers tower over 
us in one principal virtue. Patience. They 
can await input for days on end without 
becoming bored. They can digest DAT A 
statement after endless DAT A statement and 
not once complain of the tedium. They endure 
our most serious blunders with aplomb. And 
we humans? We curse the monotony of pro­
gram entry, mutter at our clumsiness with 
EDIT, and rail at Tandy for their %#&! %! 
inadequate keyboard. Aargh! Computers are 
supposed to relieve this tiresome aggrava­
tion, not intensify it! Why doesn't somebody 
do something? 

We have. We wrote OMNI-KEY. And if 
you had OMNI-KEY, your programming would 
not only be less tiresome, but more produc­
tive. How? Well, when was the last time these 
little annoyances got under your skin? 

KKey BBounce. OMNI-KEY eliminates it. 

Repetitive Keying of the Same Character. 
OMNI-KEY has autorepeat. Hold any key 
down, and it repeats about eight per second. 

Typing Out Common Keywords. OMNI-KEY 
lets you assign BASIC keywords to the 
SHIFT-letter keys. Type SHIFT-P, for exam­
ple, and you get PEEK(, or whatever you've 
made that key represent. ­

Repetitive Keying of Similar Phrases. Have 
you typed "DATA x, y, z ENTER" one too 
many times? OMN 1-KEY's macro key types the 
repetitive stuff with a single keystroke. You 
just fill in the blanks. In fact, it's possible to 
enter hundreds of DAT A statements in a row 
without typing line numbers, "DATA", or the 
commas! OMN 1-K E Y's unique macro pause and 
macro repeat make it possible. And you pro­
gram the macro key any time and any way (up 
to 80 characters) you see fit. 

The "What's on the right of the cursor?" ED IT 
Mode. Come on. You don't need to put up with 
this half-blindness when editing a program. 
If the statement is listed on the screen (even 
a multi-liner), OMNI-KEY lets you edit it in 
place and in full view with its movable cursor. 
And you don't need any fancy commands to do 

it, either. To im.ert characters, just type 
them -- the lines will shift to accomodate 
them. Deletions are even easier -- just hit the 
CLEAR key. Need to move a statement? Just 
edit the line number! It's that easy. 

Separate Drivers for Lower-case, Printers, 
Video Display, etc., etc. OMNI-KEY has its 
own lower-case driver and shifting built in. 
But the real beauty of the beast is what you 
can add to it. If you can use the Editor IAs­
sembler, you can write your own OMNI-KEY 
modules. OMNI-KEY has a configuration mode 
which reads your specially-assembled SYS­
TEM tapes and merges them with the 
OMNI-KEY functions into one single load mod­
ule. OMN 1-K EY, in its standard and custom­
ized forms is equally at home with Level II or 
Disk BASIC, and you don't even have to set 
MEMORY SIZE to use it! Just enter BASIC, 
LOAD or CLOAD OMNI-KEY and RUN. It 
activates itself, reserves its own memory, and 
waits in the background until needed. Pretty 
simple. 

Simplicity. That's the power of 
OMNI-KEY. It's simple, it's easy to live with, 
and it lets you, the programmer, do what you 
do best. Program. Without the tedium, with­
out the aggravation, and, best of all, without 
spending a lot of bucks. At only $2 3, 
OMNI-KEY has got to be the best deal going! 
And if you're a mere human, that's something 
to think about. 

OMNI-KEY cassette for TRS-80 Model /, 
Level II and Disk BASIC, instructions, 

- postpaid to any U.S . , Canadian , or Mex›
ican address . 0 thers ore F. 0 . B . Port $23 
Towensend. VISA and Mastercharge are �
we/came . Dealer inquiries are invited. �

DISCOVERY 
BAY 

SOFTWARE 
co. 

P.O. Box 464 Port Townsend, WA 98368 
Circle 7 

80-U.S. Journal May/Jun 1981 29 



An Alternative to �
String Paclcing �

Do you have problems with string packing machine 
language routines? 

String packing does offer the advantage of 
needing no "memory size". But there is the problem 
of avoiding code 34 and zeros in the code, not to 
mention the constant struggle with string variable 
pointers. 

In the May/Jun 1980 issue of 80-U.S . Leo 
Christopherson gave us the machine code for his 
sound routines. The system presented here adapts 
that same demo program to an integer array which 
avoids the problems involved in string routines and 
the memory size question. 

The TRS-80 stores integer array variables in 
continuous blocks in memory, with each element 
pointing to two bytes in the block that defines it’s 
value, i.e., the value for A(1) may be stored in 
locations 30000 and 30001, the value for A(2) in 
locations 30002 and 30003, and so on. Integer 
elements are stored with the least significant byte 
(LSB) below the most significant byte (MSB). 

It is important to note that any integer with a MSB 
of more than 127 will be stored as a negative number, 
and trying to stuff a number greater than 32767 into �
an integer variable will give you an FC? error. �

. Therefore, line 50 in the accompanying program �
converts this condition to the proper integer. 

Integer packing is very convenient because you can 
use 34 and zero in your routine. Not only this, but it is 
safe, becuse the only pokes involved are used to set 
up the USR call. (Many a program has been lost 
through indiscriminate poking!) 

Here is a rundown on how the program operates: 
10 Creates the integer array 
30 Gets data from data lines 210-270 
40 Converts two data elements into an integer 
50 Test and store properly 
70 Set up call address 
80 Test for disk 
90 Define USR for Level II Basic 

Dennis Taylor 
Coquitlam, British Columbia 

100 Define USR for disk Basic 
110 Choose your sound 
140 Tell routine your choice (as determined in lines 

120 and 130) �
170 Random pitch for choice #1 �
180 Random duration for choice #2 �
190 Random duration for choice #3 �
200 Execute machine language program �

Have fun with this alternate method to machine 
language routines in Basic! 

LISTING OF ALTER/BAS PAGE l �
10 CLS : DEFINT A:DIM A(37) �
20 FOR X• l TO 37 �
30 READ Al,A2 �
40 B=A2*256+Al �
50 IF B)32767 THEN A(X)=B-65536 ELSE A(X)=B
60 NEXT X �
70 U=VARPTR(A(l)):U2•INT(U/256):Ul=U-U2*256 �
80 IF PEEK(l6396)=201 THEN 90 ELSE 100 �
90 POKE 16526,Ul:POKE 16527,U2:GOT0110 
100 DEFUSR=U:CMD"T" �
110 PRINT@400,"PRESS 1, 2, OR 3" �
120 Z$=INKEY$:IF Z$•"" THEN 120 �
130 IF Z$()"1" AND Z$()"2" AND Z$<>"3" THEN120 �
140 A(4)=(254*256+VAL(Z$))-65536 �
150 ON VAL(Z$) GOT0170,180,190 �
160 GOTOllO �
170 A(9)=2560+RND(255):GOT0200 
180 A(l8)=123*256+RND(5):GOT0200 
190 A(28)=100+RND(5)*256:GOT0200 
200 K•USR(O):GOTOllO 
210 DATA33,l,2,14,255,62,l,254,2,40,21,254 
220 DATA3,40,38,17,200,l00,237,97,67,16,254,237 
230 DATAlOS,67,16,254,21,32,243,201,17,1,5,123 
240 DATA237,97,71,16,254,237,105,71,16,254,60,32 
250 DATA243,21 , 32,239,201,17,l00,5,123,237,97,71 
260 DATA16 ,254,237,105,71,16,254,61 32 243 21 32 
270 DATA239,201 • • • • 
280 END 
80 END 
70 END e 
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Jj you. �~�a�n�t�a�n�<�.�i� theff �~�(�)�r�t�;�J �~ �'�. �J�? �~� �~�~ �~ �l�!�'� 
�·� �~�s�t� toast.. Computer .Fair';. ·At �t�h �~� �
�:�i �p �~�· �·� in �L�i�n�~�. �·� Austria. it w<i.s the �h�i�g�h �~� �
special .Blitz �T�o�u �. �r�h�a�m�e�p�t�(�? �. �t�c�:�>�l �)�~�~�p �~� < ' �
of 1565; and you know yo\.i!re (lealing V\/ith . �

lfindM'(CHESS is the �p�e�r�f�e�c�t�c�o�m�p�~�n�i�o�n� or()pp' 
.: P)(\)"er. or starting your first game.For it �l�e�t�~� you 

om level I to 9 . And, you can change levels of ptay 
sides. Want to set time limits for moves? MYCHES? , 

\. e for later? MYCHESS will store up to 6games, And; for 
·· · predict the upcoming line of play. ·. , ·· < ; · 

.· 1f ;ou're a player, you'll apprec.iate the MYCHESS �~�b�a�l�l�e �r�~�$�.� 
'.Henjoy learning from a master. Either way, when it �c�(�)�m �~ �. �$� 
eyour move ... to MYCHESS. Available for theTRS-80'-i · 

. 'ct!lng disk, documentation and backing by Programma ltl 
sion coming soon. 

Can you beat 

Circle 15 



• • 
Starwriter I - 25 cps - $1795 
Starwriter II - 45 cps - $2195 

You knew it could print... Cables: $38 - specify TRS-80 Model I. II or Ill 

Did you know it can PLOT?? 

TWO Printers on 0 NE Computer 
Our WYE Interface is bidirectional. �

CMOS switched lines. �
For TRS-80 Model I and Ill - $119.00 �

For TRS-80 Model II - $149.95 �
Do it with a flick of a switch! 

PRINT WHEELS �
For your Daisy Wheel Printers �
Set of 6, complete with case. �

$69.00 

LORDS 
Small Systems Design 
P.O. Box 99 
Port Angeles, WA 98362 
Telephone (206) 457-3064 



Labyrinth is not easy. Waking a sleeping watch-dragon is 
the least of your troubles. Somewhere in this nightmare 
of tunnels lurks an evil minotaur. To escape, you must 
kill it. And survive. 

Only the legendary light sabre of Dnev can kill the 
minotaur. It is secreted away in stygian darkness. To get 
it, you must deal with cave bears, gnomes, pits, wraiths, 
and much more. You must avoid the minotaur at all 
costs. 

Alas! Once armed with your light sabre, the minotaur �
flees! What treasures must be found and used as bait? �
Why is the maiden so beautiful? What lies beyond the �
fog .... �

3-D PERSPECTIVE GRAPHICS 
Labyrinth features the full screen 3-D perspective 
graphic displays that have made Asylum and Deathmaze 
5000 best sellers. You can actually see what you are 
doing and where you are going! The mazes and build­
ings are bit-coded. This allows us to store gigantic mazes 
in small amounts of memory. These programs are not 
just a series of stored pictures. Our mazes typically 
contain over 600 locations. Further, machine-language 
programming gives instantaneous graphics generation 
and game response! 

LABYRINTH places you in a huge maze of tunnels 
inhabited by gnomes, ghosts, witches, and an evil mino­
taur. You must find the weapons and treasures needed 
to destroy the minotaur before he destroys you! There 
is food enough in the maze to hold out for months! 

TRS-80 Level II 16K or Model Ill 16K $12.95 

ASYLUM places you on a cot in a small room. Periodi­
cally, a janitor lobs a hand-grenade through the window 
of your locked door. What you do next could mean 
survival and escape! It could also mean permanent 
residence in the home for Death maze survivors! To 
leave, you will have to deal with guards. fellow sur­
vivors, doctors, the infamous Crazed Carpenter, and 
much, much more. Don't expect to get out any time 
soon! There are over 1200 locations! 

TRS-80 Level II 16K or Model Ill 16K $14.95 

DEATHMAZE 5000 places you in a gigantic five-story 
building. There is only one goal. ESCAPE ALIVE! Mon­
sters, dogs, vampires, and other vile horrors will plague 
your every step as you struggle to survive one of the 
most challenging adventures ever written. As of Decem­
ber 20, only two people outside the Med Systems' staff 
were known to have escaped! 

TRS-80 Level II 16K or Model Ill 16K $12.95 

SATISFACTION GUARANTEED! 
Asylum, Deathmaze 5000, and Labyrinth are guaranteed to 
be the most incredible 16K 3-D graphic adventures you can 
buy. If for any reason you are not satisfied with these 
products, return your order within 14 days for a prompt and 
cheerful refund. 

ORDERING INFORMATION 
Orders are processed within five working days. We pay all 
postage and handling within the U.S., Canada, and U.S. ter­
ritories. European orders please include $3.00 for air post. 

OAsylum ($14.95) $ _____ 

0 Deathmaze 5000 ($12.95) $ _____ 

0 Labyrinth ($12.95) $ _____ 

0 Programs on Disk (add $4.00) $ _____ 

0 Programs on Cassette (N/C) 

TOTAL $ 

Name ____________________ 

Street------------------­

City State __ Zip ___ 

Computer: 
0 TRS-80 Lii 16K 0 Model Ill 16K 

0 Mastercard DVISA Ocheck 

MC or VISA# 

Expiration Date 



FINE TOOLS FOR YOUR TRS-80 �
ULTRA-MON �

UTILITY I �
Here's software utility that can make pro­
gramming easier for you. These powerful 
tools will take much of the frustration out 
of essential operations. You 'II wonder 
how you managed without them. They'll 
stamp your work with the mark of profes­
sionalism. 
RENUM-Now you can easily renumber 
any Level II program to make room for 
modification or to clean up the listing. 

(Only for use with 16K of memory.) 
DUPLIK-This program will let you 
duplicate any BASIC, assembler, or 
machine-language program, verify the 
data, and even copy Level I programs on 
a Level II machine. 

See how efficient and well-ordered your 
programming becomes. (Tl) 

Order No. 0081R $9.95. 

UTILITY II �
One of the most popular and useful of 

the utility packages, Utility II is the sec­
ond in a series of programs designed to 
take the drudgery out of editing. 

This combination of programs adds 
flexiblity to your BASIC programs by 
allowing you to combine them with other 
BASIC programs, or with machine-lan­
guage programs or routines. 
CFETCH-You'll be able to merge 
BASIC programs, with consecutive line 
numbers, into one program. CFETCH 
can also search through any Level II pro­
gram tape and display the file name for all 
the programs. 

CWRITE-Combine subroutines that 
work in different memory locations into 
one program . CWRITE works with 
BASIC and/or one or more machine-lan­
guage programs. It will even give you a 
general checksum to verify that your pro­
gram hasn't dropped any bits. 

Use these two programs as your de­
pendable "assistants" to speed merging 
processes and as a totally reliable retrieval 
means in search and edit operations. 

A fine tool for your TRS-80! (Tl) 

Order No. 0076R $9.95. 

COMPRESSION UTILITY PACK �
Do you want to add sound routines to a 

Space Trek program that already uses 
16K? Or maybe you need an extra column 
in that financial report program, but 
when you run it, you get OM errors? 

With a wave of your hand, and a little 
help from either of the COMPRESSION 
programs, in this package, your problems 
are over. 

Compress-80-fits in 265 bytes, deletes 
spaces, and offers the choice of leaving 
REMark line numbers in the program, or 
deleting them �a�l�t�o�~�e�t�h�e�r�.� 

Supercompress-uses 767 bytes and 
can do everything COMPRESS-SO can do 
PLUS, it packs the program into the 
smallest possible number of multiple 
statement lines. 

With the Compression Utility Pack and 
your own programming skill, you can add 
all those little extras to your BASIC pro­
grams. (Tl) 

Order No. 0246R 
$19.95. 

Instant Soft\vare· �

ULTRA-MON is a unique and power­
ful machine-language monitor . It is ROM 
independent and will function in Level II 
or DOS BASIC. With ULTRA-MON, 
you will be able to write, modify, studi• 
and debug machine-language programs. 
Plus, you'll be able to avoid the frustra­
tions and "bomb-outs" usually associat­
ed with machine-language programming. 
ULTRA-MON displays, disassembles, 
traces (hardcopy trace disassembly, too!), 
modifies, relocates memory, prints and 
even relocates itself with simple com­
mands. Using interpretive execution, 
ULTRA-MON allows you to put break­
points in ROM. This powerful monitor 

can even fetch, decode, disassemble and 
analyze each instruction individually so 
that your program cannot bomb out. 
ULTRA-MON is designed for the begin­
ning machine-language programmer as 
well as the professional. The documen­
tation contains a Simple Demonstration 
section geared to the novice programmer. 
Consequently, the program is a learning 
device as well as an extremely useful pro­
gran1ming tool. 
If you are serious about programming, 
you need to add this powerful utility to 
your library today. (Tl) 

Order No. 5003R 
$24.95. 

TLDIS & DLDIS �
You've bought a super machine-code 

program, but now wonder how it works. 
Maybe you even used a quick PEEK rou­
tine to glance through it when it was in 
memory. If so, you definitely noticed the 
complete lack of comments in the code, 
making it almost impossible for you to 
decipher and understand it. 

Well, Instant Software's Labeling Dis­
assemblers are the answer to your prob­
lem. 

TLDIS (Tape-based Labeling DISas­
sembler) and DLDIS (Disk-based Label­
ing DISassembler) are three-pass, label­
assigning disassemblers which assign 
labels (where appropriate) to the routines 
in a machine-language program. Their 
output is almost identical to that of a 
hand-assembled source code. 

You can send the disassembly to a line­
printer (Radio Shack parallel port) for 
either TLDIS or DLDIS. (The difference 
between these utilities is the storage mode 
of the disassembly.) 

TLDIS can send the disassembly to cas­
sette tape, QLDIS can send it to disk; 
both send it to the video monitor. The 
stored disassembly from TLDIS may 
be reassembled with Radio Shack's 
EDTASMTM-the disassembly from 
DLDIS, with Apparat 's extension of 
EDTASMTM. Because of the use of 

labels, it is a simple matter to change any 
object code program by disassembling it 
and then making changes to the resultant 
source code, without losing track of 
jump/load addresses. Labels start with 
"AAOO " and increment up, in even num­
bered steps (AA02, AA04, etc.). The odd 
numbers (AAOI, AA03, etc.) are left for 
you to use for the source code during 
reassembly. 

The printing of the disassembly may be 
temporarily halted by using [SHIFT] @ 
Gust as in BASIC) or it may be ended by 
pressing the [BREAK] key. It also has a 
comments column to display ASCII char­
acters used in a LO or CP opcode. 

TLDIS and DLDIS may be relocated in 
memory to avoid conflict with the pro­
gram you disassembler. 

The next time you need to "climb in­
side" a machine-code program, take 
DLDIS or TLDIS with you. We promise 
that it will be an easier journey. 

Order No. 0230R 
(TLDIS) $14.95 (Tl) 
Order No. 0231RD 
(DLDIS) $19.95 (T2) 

TO ORDER: 
See Your Local 

Instant Software Dealer �
or �

Order Directly: �
CALL TOLL FREE �

1-800-258-5473 �

PETERBOROUGH, N.H. 03458 �
603-924-7296 �
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BALL TURRET 
GUNNER 

For years the Petro Resource Con­
glomerate has attacked our photon collec­
tion stations and strangled our deep-space 
trade routes. The PRC Exxonerator Gass 
light fighters (code name: Gnat) have 
been their main weapon . Now you can 
strike back, by joining the Ball Turret 
Gunner Service . 

Imagine yourself at the control console 
of an LW-1417 Stratoblazer (Type B 
Strategic Laser Weapon). Your Hindsight 
Director informs you that a Gnat fighter 
is coming in for an attack. You pivot your 
gigawatt laser turret until you can see the 
target on your monitor. The Range Indi­
cator shows him coming in fast. The 
Targeting Computer studies his course 
and speed as your finger tenses over the 
firing key. You know you'll have only a 
fraction of a second in which to react. The 
Gnat fighter's evasive 

you see the FIRE Command and you 
react instinctively . Your laser beam lashes 
out and reduces the Gnat to an expanding 
ball of ionized gas. Mission accom­
plished! 

Ball Turret Gunner, with your choice 
of multiple levels of difficulty, optional 
sound effects and superb graphics, is 
more than just a game. It's an adventure. 
Experience it ! (TI) 

• 

· 
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COSMIC PATROL 
WARNING: PLAYERS OF THIS �

GAMESHOULDBEPREPAREDFOR �
A STATE OF REALISM HITHERTO �

UNAVAILABLE ON THE TRS-80 �
Skilled players soon master many diffi ­

cult computer games, but COSMIC 
PATROL is in a world all its own. The 
�c�h�a�l�l�e�n�g�e� intensifies! Supporting graphics 
and sound (optional) make each en­
counter an exciting new experience. It all 
adds up to a Super 3-S package . . . skill, 
sight and sound. 

Scenario: The Cosmic Patrol program 
puts you in the command chair of a small 
interstellar patrol craft. Your mission is to 
defend Terran space and prey on the Que­
lon supply ships which carry essential 
parts and lubricants for that implacably 
hostile robotic force. The drone freighters 

maneuvers cause 
him to dance in your sights. Suddenly, 

are fairly easy pickings for the accom­
plished starship pilot, but beware of the 
I-Fighter escorts. They're armed, fast and 
piloted by intelligent robots linked to bat­
tle computers. They never miss . 

The Cosmic Patrol program is not just 
another search and destroy game. With its 
fast, real-time action, impressive sound 
option and superb graphics, this machine­
language program is the best of its genre. 

Don't keep putting quarter after quar­
ter into arcade games or spending big 
bucks for video game cartridges. Get 
Cosmic Patrol from Instant Software­
and get the best for less! (Tl) 

Order No. 0223R 
$14.95 Tape. 
Order No. 0224RD 
$14.95 Disk. 

Instant Software· 
(Tl)= TRS-80 Model I, 

Level II, 16K RA.i\1. 

(T2) = TRS-80 Model I, 
Level II 16K, Expansion 
Interface 16K +I disk 

PETERBOROUGH, N.H. 03458 603-924-7296 drive. 

Order No. 0051R $9.95. 

INVADERS 
The INV ADERS are coming! Earth's 

defenses are dead except for your Laser 
base. Your assignment is to destroy the 
approaching INVADERS before they de­
stroy Earth. Before Earth's sensors failed, 
they detected 550 armed invaders in 
space, speeding toward us in IO attack 
formations of 55 in each group. The sen­
sors detected four different types of at­
tack craft: Large, Medium, Small, and a 
short profile craft which is the most dif­
ficult to destroy. If you cannot stop these 
space attackers they will stop Earth . .. . . 
for good. (Tl) 

Order No. 0240R $9.95. 

TO ORDER �
See Your Local 
Instant Software Dealer 
or Call Toll-Free 
1-800-258-54 73 

*A trademark of Tandy Corporation 

ASTEROID 
DATE: 28.02.2047 

LOCATION: 270 million miles from 
Terra 

MISSION: Maintaining Terra's Space 
Lanes 

Briefing will follow: 
I. I Your mission is to destroy any aster­
oids in your sector and to prevent alien 
spacecraft from infiltrating the Terran 
Defense Network. 
1.2 Your ship is armed with an anti-matter 
cannon . You can shoot large asteroids, 
but this turns them into many smaller 
asteroids, each capable of destroying your 
ship. 
1.3 In addition, alien ships can make in­

stantaneous hyperspace jumps into your 
area and start firing on your ship. 
1.4 You'll need lightning reflexes and 
nerves of steel to survive Asteroid. We 
have no use for non-survivors! 

Asteroid, a real-time, machine-lan­
guage game, features variable levels of 
difficulty, superb high-speed graphics, 
sound effects and automatic score keep­
ing. (Tl) or (T2) 

Order No. 0237R 
$14.95 Tape. 
Order No. 0247RD 
$19.95 Disk. 



PANATIONI'S PANACEA �
Silencing the 779 Printer �

The Sep/ Oct 1980 issue carried 
my article explaining how the original 
Radio Shack line printer (Centronics 
779) could be modified, without 
cutting wires, to print lower case as 
well as standard upper case letters. 
One of the most requested follow-up 

· projects for the 779 printer was one 
which would automatically silence the 
noisy motor associated with that 
printer. 

What is needed is a project which 
will normally keep the motor in an off 
condition. Then, upon sensing that 
data is to be printed, it should 
automatically turn on the motor. 
When printing is completed, it should 
shut off the motor without action from 
the operator or additional commands 
inserted within a program. 

This issue's project will do just that. 
It is one I have had in operation on my 
779 for a little better than a year now, 
and it has not failed me once. This 
project can be implemented without 
cutting any wires, and the total cost is 
less than $1 5.00. 

How it Works 
In the Nov/ Dec 1980 issue, 

explained how the TRS-80 reads four 
bits from the printer to check its status 
prior to sending data . Only two of 
these four status leads are used by the 
printer, one for printer internal busy 
and one for out of paper. 

If any one of these four status lines 
indicate busy, the TRS-80 will read 
them again and again until they 
indicate they are not busy. At that time 
it will send data to the printer. Either or 
both of the two unused status lines 
can be wired to indicate some other 
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type of busy, and that is what the 
circuit shown in Figure 1 does. 

Figure 1 shows the output of 03 
connected to one of the two status 
lines not normally used (pin 32 of the 
printer bus). A physical view is shown 
in Figure 3 . This lead will be normally 
held low by 03, indicating the printer 
is not ready because the motor is not 
on . This will cause the TRS-80 to 
continue to read the printer status 
lines. However, upon the first reading 
of the status lines, the read pulse itself 
is monitored by pin 1 of IC1 and passed 
on to timer "A" (pin 6 of IC2). 

This negative read pulse causes the 
output of timer "A" (pin 5) to go from 
low to high and remain high for a set 
period of time (determined by Cl and 
R2), adjustable from 1.5 to 10 
seconds. This high output is passed 
through D1 and on to RL 1, a 5 volt DIP 
relay. RL1 operates and keys the Triac· 
(04) into conduction, which provides 
power to the printer's motor. This DIP 
relay, Triac and RL1 circuit is identical 
to that used in my "External 
Expansion Unit", featured in a 
previous issue. 

The motor now turns on, but the 
TRS -80 still sees a busy condition 
from 03. Before continuing, let me 
explain that timer "B" is an 800 
millisecond timer, which is being kept 
from timing out by 02. The high output 
from timer "A" goes not only to D1 for 
turning on the motor, but also to 02, 
turning 02 off . Now timer " B" can 
begin its 800 millisecond timeout. 

Larry Panattoni 
After this 800 millisecond timeout, 

the output of 03 is forced high, 
removing the busy signal from the 
printer's newly used status lead (pin 
32). This indicates to the computer 
that the printer is ready to receive 
data . This 800 millisecond delay is 
necessary to allow the motor to build 
up to its proper speed. 

Timer "A", as mentioned above, has 
an on-time of 1.5 to 10 seconds, 
determined by R2. This does not mean 
the printer will be on only for that 
amount of time. The TRS-80 sends out 
a read pulse prior to each and every 
character it sends to the printer . 01 
receives this read pulse from IC1 and 
resets timer "A" back to the beginning 
of its time duration. Therefore, as long 
as read pulses arrive at 01, timer "A" 
will never timeout. 

If the set time shoula 1apse w1muut 
a read pulse arriving, it indicates that 
printing is finished. Then the output of 
timer "A" drops low, and the motor 
shuts off . 

The operation sounds complete - so 
what is IC1 for? IC1 sets its second 
input (pin 2) from ME 24, pin 8 (from 
within the printer) which is an 
inverted status signal. It has a high 
signal when busy and a low when idle 
(ready to accept data). 

As long as this signal is low (idle), 
the read pulses will pass through IC1 
as if it was not there. But, say you run 
out of paper and need to add more, or 
you want to hold up printing for some 
other reason; all that is necessary is 



for you to depress the PRINT switch on 
the face of the printer to the off 
pos ition. When th is happens, pin 2 of 
ICl goes high (indicating busy) and IC1 
no longer will pass the read pulses to 
Q1 or timer "A". Hence, timer "A" 
times out and the motor shuts off. You 
are now free to change paper, do your 
calculations or whatever, in peace and 
quiet. Without IC1, the motor would 
have cont inued to run during this 
time. 

Physical Connections - Adding 
J umpers 

This all sounds good. But one small 
problem does exist . If t he circuit in 
Figure 3 is to be located in the printer 
itself (and it should be) we will need to 
pick up the read pulse from within the 
printer . Butthis read pulse is not wired 
to leave the expansion interface unit, 
so it does not appear in the printer. 
This can be overcome by connecting it 
ourselves - to one of the unused bus 
leads between the expansion 
interface and the printer. 

Figure 2 shows the physical location 
of this connection (strap). The read 
pulse is obtained from pin 1 ofZ46 and 
connected to the vacant bus lead #32 
within the expansion interface. This 
sends the read pulse through the 
ribbon cable and al lows it to be picked 
up by the circuit of Figure 1 from 
within the printer on bus lead #34. The 
reason the bus lead numbers do not 
appear the same at both ends is 
because the two different producers of 
this equipment counted from different 
ends. 

Figure 3 shows the location of this 
read pulse on the printer bus. Also 
shown is the connection of Q3 to bus 
lead 32, which is one of the two status 
leads that were previously unused. 
Figure 3 also shows the wire 
connected from pin 8 of ME 24 going 
to the input of IC1 pin 2 (in �F�i�g�u�~�e� 1 ). 
This is what shuts off the motor during 
an out -of -paper or manual busy 
condition. 

Operation 
After the project has been 

completed and installed, the printer 
can be plugged into an AC outlet and 
the power switch kept on . I leave mine 
connected to the same power outlet as 
the computer, so whenever the 
computer is turned on the printer 
receives power too. The initial 
powerup causes a spike in timer " A" 
which does activate the motor, but it 
shuts off again within two seconds 
(the setting I normally keep time " A" 
at). 

Photos of the 

IDENTITY 
ICl 
IC2 

Q1 , Q2 
Q3 
Q4 

Rl ,R3,R5 
R2 

R4 
R6,R7 

Cl 
C2,C5,C6 

C3 
C4 

Dl,D2 
RL1 

Heat sink 
Twin lead 

circuit board and the author's Line Printer I 

Parts List 
TYPE DESCRIPTION 
74LS32 Quad "OR" gate 
556 Dual 555 timer 
2N3906 PNP General purpose transistor 
2N2222 NPN General purpose transistor 
Triac 400 Volt (RS 276-1000) 
lOK ohms 1 / 4 watt resistors 
500K 1 / 8 watt mini PC 

Potentiometer 
1OOK ohms 1 / 4 watt resistor 
150 ohms 1 / 4 watt resistor 
20 uf 12 volt electrolytic capacitor 
.01 uf Tantalum capacitors 
4 .7 uf 1 2 volt electrolytic capacitor 
.1 uf 200 volt metalized-film 

capacitors 
1N914 50 volt 100 ma diode 
5 volt DIP relay Fits in an IC socket 

for Q4, the Triao 
connectors RS part 274-222 
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Deloy Pulse 
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ME24 Pin 8 
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Printer Bus �

inside Printer 

110 A,C, out on 02 I I 
Connector AC I IIN914 
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H 8 Printer 
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•SV 

ME 17 Pin 14)--To all 
• SV 
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Gnd 
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CI 

Gnd 
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,.---.r 
All ready �b�r�o�u�g�~�t� 

t 
Fig 

lor 

Connector �H�o�o�~� uPs 
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c 

DI 
IN914 

C2 
. Ol u F 

Gnd 

Gnd 

sv 
Dip 

Relay 

RL I 

R6 

150.Jl. 

1 ' 8r--------·-1 
I I 

16 

Gnd 

BOO 
mucl 
I 
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�c�~� I 
.Oluf [___ 
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Q4 
TRIAC 
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QJ 
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,. 
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Bus to S-80 Computer · 

·· \:_ 

Bus to Screen Printer 
essentially a multiple of 

the S-80 Bus · 

Added Jumper--from Z46 Pin 1 

�~�d�#�3�2�.� 
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FIGURE#3 
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