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Editorial �

It is strange to be devoting an 
issue to one of the weakest areas of 
the TRS-80 line of computer!’l. 
Graphics are lumpy. What we call a 
line makes other computer owners 
snicker. Low resolution is a fact that 
we have learned to tolerate (for the 
moment). 

I believe that all of this has taught 
us something important. Visual 
representation is a key to 
understanding. Even the crudest of 
drawings helps to overcome the fog 
of words. Histograms, pie charts, 
bar graphs, arcs and segments serve 
us well. If the fact you are trying to 
convey is important, it will stand 
out like a beacon, even in low 
resolution black and white. 

Over the years, I have seen 
programs progress from computa›
tion of simple averages to complete 
function graphers. Graphics and 
games go hand-in-hand. We have 
become so ho-hum in our search for 
new and better programs, that if 
they lack graphics (and even 
sound), they do not get a second 
look. In many ways, this issue is a 
look back to where it all began. The 
video graphs are as imprecise as 
ever, but they still serve a purpose. 

In reviewing the programs in this 
issue, I was struck by a relationship �
that is too easily overlooked. The �
programmer is an artist. The �
painter has his oils and canvas, we �

• our SETs and CHR$s. Both ofus are �
attempting to depict an idea (data) �
in visual form. 

It is true that while early Model I 
attempts look more like cave 
drawings, the pictures are 
improving. Video has become an 
important link to the user. 

By Cameron C. Brown 

Consumers demand good format, 
clean displays, action and pictures. 
Programs that just fill the screen 
with text are becoming rare. 

There must be a natural desire to 
include graphics - just look at the 
changes that have occurred in the 
past few years. We can purchase 
plotters that are multi-colored and 
dot matrix printers that give output 
as well as any pointillist. The 
quality of Color Computer display is 
just now being investigated. Pocket 
Computers print figures that used to 
be sent to an art department for 
production (at least that is what the 
Radio Shack ads depict). The Model 
II graphics codes are quite unique 
and varied, and they are almost 
unused in any of the software I have 
seen. Almost every printer can now 
faithfully reproduce video graphics 
and many have a built-in set of 
characters that are just waiting to 

•be used. 
In over 15 years of teaching and 

studying mathematics, it became 
very clear that the visual 
representation of a problem was 
fundamental to its understanding 
and solution. Talking about 
numbers and functions can be a 
beginning, but an accurate graph 
tells so much more. It is true that a 
picture is worth a thousand words. I 
know what Sin(X) + X does, but 
there is still a joy in seeing it 
accurately displayed. 

Radio Shack has just announced 
a graphics addition for my Model II. 
I am tempted to spend $500 so I can 
draw pretty pictures. Graphics are 
not a requirement for any of the 
work I do, but I will probably buy it. 
Why? Because I am an artist too. � 
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Morepowerful programming tools �
for theTRS-ao; Nowon disk. �

Better results. Microsoft’s Level Ill BASIC and Editor/ 
Assembler-Plus are programming tools that help you write 
complex programs in less time, with less effort and util›
izing less memory. Better programs. No matter what your 
programming skill. And for the first time these tools are 
available on disk. 
Editor/Assembler-Plus. A powerful editing, assembly and 
debugging tool with many sophisticated features that make 
writing TRS-80 assembly language programs easier, faster 
and more efficient. 
� Full disk capabilities. 
�Assembly directly into memory. No need to save object 

code then reload for execution. 
� Macro capability that allows you to define macros for 

commonly used sequences of instructions. 
� Conditional assembly that allows you to generate more 

than one version of a program. 
� Eight breakpoints at a time for program debugging. 
�The INCLUDE statement that allows you to call additional 

disk files for assembly. 
� Other features include extensive operators, automatic 

origin, symbol table printout. quash command, hex, deci›
mal and octal constants, single step-through instructions 
in memory, five type-out modes, four type -in radices, plus 
extensive edit commands. 

A more powerful BASIC. With Level Ill BASIC, you get 
power to perform tasks in BASIC that used to require 
assembly language. Plus, new ease-of-use features for 
your TRS-80. 
� Advanced graphics. Develop charts, graphs, even anima›

tion in Level Ill BASIC. Draw a line, an outline box or 

a solid box by specifying just two points. Then save and 
recall it with BASIC commands. 

•� MENU. One command that allows you to construct an 
entire menu. 

�CHAIN and COMMON commands allow you to call �
another program and pass variables to it. �

� Powerful editing commands such as COPY/TRANSFER, 
FIND and CHANGE. 

�DUMP command that makes debugging easier. 
�Time-limit response. New INPUT# LEN and LINE INPUT 

# LEN commands allow you to set a time limit on response. 
� RS-232 output from BASIC. With a single command. 
� More. Level Ill gives you automatic line numbering, 26 

user-definable single stroke instructions, and more. 
Disk or cassette. Disk versions of Level Ill and Editor/ 
Assembler-Plus are brand new. Cassette versions are also 
available with many of the same capabilities. 
Talk to your Microsoft� dealer. Ask for a demonstration 
of two of the most powerful tools you can get for your 
TRS -80: Level Ill BASIC and Editor/Assembler:Plus. On 
disk or cassette. From Microsoft. 
TRS-80 is a trademark of Radio Shack, a division of Tandy Corporation. �
Microsoft is a trademark of Microsoft, Inc. �
Microsoft Consumer Produ cts is a division of Microsoft, Inc. �

400 108th Ave. N.E. . Bellevue, WA 98004. (206) 454-1315 

10700 Northrup Way, Bellevue, WA 98004, (206) 828-8080 
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Letters 

A friend who has had his Color 
Computer for only a couple of weeks 
called one night just before panic set 
in. He was unable to load any of his 
taped programs. I knew he was 
following the correct procedure as 
he had been using the tapes 
successfully since he had bought his 
computer. 

The usual suggestions such as 
cleaning and demagnetizing the 
tape head were no help. Thetapes he 
was using were purchased 
programs, so I asked him to type a 
short program, then save it on a 
new, blank tape. He did this with no 
improvement. By now I was out of 
suggestions and asked him to bring 
his equipment to my house. Not that 
I was going to open the case, since 
he still had warranty time left, but 
maybe there was tape recorder or 
cable trouble. We could change these 
two items and see if the difficulty 
cleared up. 

We set his computer up on a card 
table and I observed as he began to 
load a tape he had brought. Eureka! 
The program loaded like a champ. 
Other attempts with more tapes 
were loaded without incident. A 
short program typed and saved 
worked as it should. 

It was apparent that the problem 
was either at his house or a loose 
connection had vibrated enough 
during the twenty-mile trip from 
house-to-house. After a cup ofcoffee, 
my friend left for home, anxious to 
try loading the tape at his location. 

We had agreed that Pat would call 
only if there was further trouble 
after setting up at his house. Later, 
when the phone began to ring, I 
didn't have to answer to know who 
was at the other end. The same old 
trouble occurred when he tried to 
load a tape. This time, I suggested 
that he try a wall outlet in a room 
where an outlet was on a different 
circuit breaker. It occurred to me 
that possibly there was a voltage 
problem. I waited on-line while Pat 
hooked up the computer in another 
room. Even before Pat left the other 
room, I knew he had been 
successful, for I heard a loud "ha" 
before he was even near the phone. 

No! It wasn't the socket. The 
heavy wrought iron table holding 
Pat's computer was the culprit. 
Evidently the electrons in the tape 
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had been pulled out of line by the 
massive metal table. Even in the 
second room the loading problem 
recurred if the computer was placed 
on it. The last I heard was Pat 
mumbling something about seeing 
a cabinetmaker in the morning. 

Leigh L. Klotz, SR. 
McComb, MS 

I have just finished digesting the 
first six issues of 1982 of The 
Journal. I want to say that I enjoyed 
it very much and I am sorry that I 
did not subscribe sooner. I feel that I 
may have missed quite a lot. 
Anyhow, I certainly will be looking 
forward to future issues. 

I like the format, the editorials 
and the short utility programs. I 
know you need revenues to exist but 
I really enjoy not having to wade 
through pages of advertising to get 
to the interesting part. 

I don't have (take) the time I 
would like, nor have the brains for 
my TRS-80, but I do love to play with 
it. The short programs - Tiny 
Typer, to be specific - have a lot of 
educational value. At least for me. I 
tried to modify it to work with 
another program, and I am 
ashamed to tell how much time I did 
spez:id, when I got hung up in those 
IF...THEN, ELSE loops. I went back 
to my books and I am still 
scratching my head and mumbling 
to myself. 

Please keep up the good work and 
humor us slow learners. 

Wm. Barker Thornton 
Lexington, KY 

We like to think we humor 
everyone. - Ed. 

I am writing to address a serious 
fault I see in the philosophy of the 
'UN-NUMBER' program in your 
April 82 issue. The article admits 
that this program will not prevent 
piracy, but merely prevents 
tampering with 'your' program. 
Somehow I fail to see why a 
legitimate user of 'your' program 
shouldn't be free to revamp "it,as 
kmg as they give you credit for the 
program and also note that they 

have modified it so that you won't be 
blamed for errors that might have 
crept in. 

I believe that Un-number will only 
prevent tampering by a total novice. 
And that is just the person who will 
benefit most from 'revamping' other 
peoples' programs. The best ways to 
grow from a novice that has just 
finished the manual are: 1) to get the 
help of a more experienced 
programmer, and 2) to look at, tear 
apart, and modify the program of a 
more experienced programmer. 

I feel that there are basically two 
types of pirates, neither of which I 
condone. #1 is just out to get any 
program he can get his hands on, 
and may not know enough to 
tamper anyway, while #2 will file off 
the serial numbers despite this 
program. 

I have purchased three monitors 
with re-number functions. All of 
them can renumber an "Un­
numbered' program into exactly the 
same program tqey would have 
created had it not been un-numbered 
first. 

Computers are becoming so 
important that we should do 
everything we can to encourage the 
newcomer, not throw monkey­
wrenches at him that won't even 
slow down the more experienced 
programmer, pirate or otherwise. 

This is a well written program, 
and the techniques shown in the.Un­
number program are just the sort of 
thing that can open up new vistas 
for a newcomer. My only argument 
is that I believe the philosophy 
behind it was not thought out 
thoroughly. 

Although I paid a good sum of 
money to take 16 weeks of BASIC 
programming courses in 1977, I 
would estimate that less than 25% of 
my present knowledge is from those 
courses . About 25% is from other 
programmers I have worked with 
directly, and the rest is from tearing 
into programs that do something I 
want to do, and finding out how it 
was done. 

I have learned many valuable 
lessons from the programs in 80­
U. S . , 80-Micro, Softside, and 
programs which I have purchased. 

For those of you who realize, and I 
still do, that you don't know it all, I 
suggest that, on programs that you 



-------­PROSOFT--------..... 
Nl:WSCRIPT 7.0 

NEWSCRIPT 7.0 is a high-quality word processing system for the TRS-80 Model I and Ill. It’s based • 
on the editing and formatting programs developed by IBM for use on mainframe time-sharing sys›
tems, and takes advantage of the easy-to-use capabilities of the Mod I and Ill. NEWSCRIPT 7.0 is 
intended for use by people with a wide variety of word processing requirements ranging from sim›
ple letters and form letters ot contracts, large books and dissertations. Although fairly easy to use, 
its many features ensure that, as your word processing expertise increases, NEWSCRIPT 7.0 will 
continue to meet your requirements. 

Some of the outstanding features of NEWSCRIPT 7 .0 are: 

� Available as an OPTION is right-justified true proportional support for Diablo, Spinwriter, Starwriter, and 
Qume (DaisyWheel Option) 

�Another OPTION is the "PENCIUSCRIPSIT File Converter for upgrading to NEWSCRIPT 7.0 
(Some features work only if your printer has the mechanical capability) 

SYSTEM REQUIREMENTS: 48K TRS-80 with one disk drive. 

� form letters with merging of names and 
. addresses 

� Comprehensive manual with hundreds of �
examples �

� Centering, top/bottom titles, indents, pagination 
� Underlining, boldface, double-width, italics 
� Sub-scripts, super-scripts, proportional pitch 
� Generates Table of Contents, sorted Index 
� Allows block graphics, special symbols 

Specify Model I or Ill. 

NfWSCRIPT 7.0 
Cat No. 4113-MI or 4113-Mlll reg. $124.95 

* $114.95 

Mailing Labels Option 
Cat No. 4114-MI or 4114-Mlll reg. $29.95 

*$27.95 

SPfCIAL: NfWSCRIPT 7.0/ + Labels 
!>�� Cat No. 4115-MI or 4115-Mlll reg. $139.95 

*$124.95 

Daisywheel Proportional IOption 
Cat No. 4116-MI or 4116-Mlll reg. $49.95 

*’$46.95 

� �Search or replace globally or within a range 
� Block move, copy, delete, insert from other file 
� �AUTOSAVE, WHOOPS, DIRECTORY, KILLS, 

REPEAT 
� Based on IBM’s "EDGAR" and "SCRIPT" systems 
� Supplied ready-to-run on "tiny" DOSPLUS 

i ’ � ;, , 
� Easily transferred to �NEWDOS, NEWDOS/80, 

LDOS, TRSDOS 
� Includes handy Quick Reference Card 

*FREE SHIPPING WITH ORDER 

HOW TO ORDfR 
Write or phone. Pay by check, MIC, 
VISA, or COD (add $1 .50 for COD). 
(800) 423•5387 (213) 886-9200 
Offer expires Sept 30, 1982. Men• 
tion this ad and we pay shipping 
(UPS ground only). 

DISK 
PROTfCTOR CASfS 
� Holds 50 diskettes 
� Attractive yet durable 
� Perfect for home or office �

Cat No. 2956 (5% ") �

*$27.50 

DISKfTTf SALf 
Take your choice between two top•quality 
brands of 5%" soft-sector, single-side 
diskettes 

VERBATIM DATALIFE DYSAN 
(#525•01•18158) (#104/1) 
Cat No. 1147 Cat No. 3966 

*$30.00 *$38.95 . 

19511 Business Ctr. Dr. 
Dept. U9ELECTi{ONICS Northridge, CA 91324 

WHEN IN SOUTHERN CALIFORNIA. VISIT OUR RETAIL STORES 
9511 Business Center Dr. 2301 Artesia Blvd. 444 S. Indian • 1·· '";;1 

Northridge, CA 91324 Redondo Beach, CA 90277 Palm Springs, CA 92262 
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High-res 

FOR I=l TO 480 : LPRINT CHR$(1); : NEXT I 

sent the 480 bytes of graphics to the printer. Each byte 
was equal to 1, which told the printer to "fire" the 
bottom print needle at each of the 480 printable 
positions. A byte of 0 would have fired none of the 
needles. Even though the MX-80 uses a nine-needle 
print head capable of printing nine dots vertically, only 
the top eight needles are used in the graphics mode. 
Each needle corresponds to a bit in the byte received by 
the printer. The bottom needle is fired whenever the 
least significant bit is set. The top needle is fired 
whenever the most significant bit is set, and so on, 
according to this table: 

Bit 7 ............. Needle 8 (top) �
Bit 6 ............. Needle 7 �
Bit 5 ............. Needle 6 �
Bit 4 ........... . . Needle 5 �
Bit 3 ............. Needle 4 �
Bit 2 ............. Needle 3 �
Bit 1 ............. Needle 2 �
Bit 0 ............. Needle 1 (bottom) �

Therefore, if we wish to fire more than one needle in a 
print position, we must set more bits. For example, to 
fire all eight needles in a print position, we would need to 
send a byte with all eight bits set. The byte we would 
need would be 255 decimal. Remembering that each bit 
of a byte corresponds to a power of two, we can just"add 
up" the values for the needles we want to fire, according 
to this table: 

Needle 8 .............. 128 �
Needle 7 ............... 64 �
Needle 6 ........... .. .. 32 �
Needle 5 ............... 16 �
Needle 4 ......... . ...... 8 �
Needle 3 ................ 4 �
Needle 2 ................ 2 �
Needle 1 ................ 1 �

While this method will work for some simple 
applications, a more sophisticated method needs to be 
devised for more complex graphics. We will explore that 
method a little later on in this article. 

The MX-80 also has "960-mode graphics" in which it 
is capable of printing 960 dots across the page in one 
line. To access this mode, the special sequence is: 

LPRINT CHR$(27) CHR$(76) CHR$(X) CHR$(Y); 

Again, the CHR$(27) is the escape character and the 
CHR$(76) which follows it tells the printer to shift into 
"960-mode graphics." The CHR$(X) and CHR$(Y) that 
follow tell the printer how many bytes of graphics 
characters it will receive by the formula X+256*Y, 
where X is an integer between 0 and 255, and Y is an 
integer between 0 and 3. For example: 

LPRINT CHR$(27) CHR$(76) CHR$(100) CHR$(2); 
16 80-U.S. Journal 

would tell the printer to expect 612 bytes of graphics 
characters in the 960-mode because 612=100+256*2. Of 
course, when in this mode, X+256*Y cannot exceed 960. 
The same procedure used in the 480-mode is used for 
firing the needles in the 960-mode. On printing, though, 
a full line of960 graphics is printed in four passes across 
the page, which really slows things down. 

That Fancy Sine Curve 
Now, let’s investigate the program and techniques 

used to produce the pretty sine curve in Figure 1. 
Generally, the method is to set up an array of 480 bytes, 
one for each print position in the 480-mode. •The bytes 
are then output to the printer, reset to zero, and the 
whole process is repeated for 90 lines. The variable used 
to represent the current line is L. Values of L are 
multiples of 8 from 0 to 712. Within each line, there are 
eight dots, numbered zero to seven. The variable used to 
represent the dot number is D. WhenL and Dare added, 
their sum is an integer between 0 and 719. These are the 
unscaled values which will be used to form the X-axis of 
our graph, which will run "down" the page, rather than 
across it. The Y-axis, on the other hand, is numbered 
from 0 to 479 (480 bytes, remember?). This means that 
we have at our disposal 345,600 dots (480 across the 
page by 720 down the page). 

I chose to let 100 dots= one unit on the X-axis (down 
the page) and80 dots= one uniton the Y-axis (across the 
page). By doing this, one unit on the X-axis is almost the 
same absolute distance as one unit on the Y-axis. Also, 
the numbers 80 and 100 are easily subdivided to mark 
axis divisions. Therefore, as we print the Y-axis, every 8 
dots= Via of a unit, and every 40 dots= i/2 ofa unit. As we 
print the X-axis, every 10 dots =1/10 of a unit, and every 
50 dots = %of a unit. 

Referring to Listing 1, line 150 sets every other dot 
along the X-axis, line 180 detects when X = 0 and sets up 
the Y-axis, and lines 190-210 detect units, tenths, and 
halves along the X-axis and make tick marks at those 
points. Line 120 is a safety measure taken to ensure that 
the printer’s internal buffer is empty before attempting 
to enter the graphics mode. Line 130 sets the line 
spacing at eight dots per line so there will be no space 
between lines. 

Line 170 produces a value ofX between 0.00 and 7.19. 
Line 220 contains the function of X to be graphed. Line 
230 transforms the functional value to a value which is 
scaled between 0 and 479. Line 240 calls the subroutine 
at line 5000 to actually set the dot. 

The subroutine at line 5000 first checks to see if the 
number of the byte to be used is between 0 and 479. If 
not, it returns without setting any dots. If the value ofY 
is between 0 and 479, the proper byte is ORed with the 
value of the dot we wish to set, and then control is 
returned to the main program. 

Line 260 puts the MX-80 into the graphics mode to 
receive 480 bytes of graphics, which are sent out by the 
FOR...NEXT loop in lines 270-320. Line 280 checks to 
see if the printer is ready to receive a byte. Line 290 
detects ifthe computer is Model III, and ifit is, outputs a . 
byte to port 248 (the printer). Line 300, on the other 
hand, sees if the computer is Model I, and POKEs the 





High-res --------------------------­

1010 GOSUB 5000 �
1020 NEXT Y. �
l030 FOR Y=0 TO 479 STEP 80 �
1040 A(Y)=A(Y) OR 248 ’MARK EVERY UNIT �
1050 NEXT Y �
1060 FOR Y=0 TO 479 STEP 40 �
1070 A (Y) =A (Y) OR 240. ’MARK EVERY 1/2 U �
NIT �
1080 Nl’:XT Y �
1090 .FOR Y=0 TO 479 STEP 8 �
1100 A(Y)=A(Y) OR 224 ’MARK EVERY 1/10 �
1110 NEXT Y �
1120 RETURN �
2000 FOR Y=235 TO 245 �
2010 GOSUB 5000 �
2020 NEXT Y �
2030 RETURN �
3000 FOR Y=240 TO 244 �
3010 GOSUB 5000 �
3020 NEXT Y. �
3030 RETURN �
4000 FOR Y=240 TO 242 �
4010 GOSUB 5000 �
4020 NEXT Y. �
4030 RETURN �
5000 IF Y<0 OR Y>479 THEN RETURN ’OUT 0 �
F RANGE �
5010 A(Y.)=A{Y) OR 2[(7-D) ’ SET THE DOT �
5020 RETURN �

Program Listing 2 �
High-Resolution �

100 DEFINT A-W ’THIS WILL HELP IT RUN 
A LITTLE FASTER 
110 DIM A(959) ’960 BYTES MAKE ONE LINE 
120 LPRINT CHR$(27)"@"; ’RESET MX-80 TO 

DEFAULT SETTINGS 
130 LPRINT CHR$ (27) "A"CHR$ (8); ’SET 8 0 
OTS PER LINE SPACING 
140 FOR L=0 TO 712 STEP 8 ’ONCE FOR EA 
CH LINE OF 8 DOTS 
150 A(480)=170 ’SET EVERY OTHER DOT ON 
THE X-AXIS 
160 FOR 0=0 TO 7 ’MAKE COMPUTATIONS FO 
R EACH NEEDLE 
170 X=(L+0)/100 ’X BETWEEN 0.00 ANO 7 
.29, 100 DOTS/UNIT 
180 IF X=0 THEN GOSUB 1000 ’SET UP THE 
Y-AXIS 
190 IF X=INT(X) THEN GOSUB 2000 ’TICK 
MARK EACH UNIT 
200 IF X*2=INT(X*2) THEN GOSUB 3000 ’TI 
CK MARK EACH 1/2 UNIT . 
210 IF (L+0)/10=INT((L+D)/10) THEN GOSU 
B 4000 ’MARK EACH 1/10 
220 Y=SIN(X) 
230 Y = INT(Y*l60+480.5) ’COMPUTE BYTE 
TO SET oar IN 
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240 GOSUB 5000 ’Sfo:T THE DOT 
241 IF D>3 THEN Y=SIN(2*X) Y=INT(Y*l6 
0+480.5) : GOSUB 5000 �
242 IF 0<4 THEN Y=2*SIW(X) : Y=INT(Y*l6 
0+480.5) : GOSUB 5000 �
243 IF 0=0 OR D=l OR 0=4 OR D=S THEN Y= �
COS(X) : Y=INT(Y*l60+480.5) : GOSUB 500 �
0 
244 IF 0=2 OR 0=3 OR D=G OR 0=7 THEN Y= 
-SIN (X) : Y=INT (Y*l60+480.5) : GOSUB 50 �
00 
250 NEXT D 
260 LPRINT CHR$(27)CHR$(76)CHR$(192)CHR 
$(3); ’ SET MX-80 FOR GRAPHICS IN THE 9 �
60 MODE FOR THE NEXT 960 BYTES 
270 FOR I=0 TO 959 �
280 IF PEEK(l4312)<>61 THEN 280 ’PRINT 
ER BUSY’? 
.290 IF PEEK(293)=73 THEN OUT 248,A(I) ’ �
MODEL III �
300 IF PEEK(293)<>73 THEN POKE 14312,A( �
I) ’MODEL I �
310 A(I)=0 ’RESET BYTE �
320 NEXT I �
330 LPRINT ’ADVANCE TO NEXT LINE �
340 NEXT L �
350 ENO �
1000 FOR Y=0 TO 959 �
1010 GOSUB 5000 �
1020 NEXT Y �
1030 FOR Y=0 TO 959 STEP 160 �
1040 A(Y)=A{Y) OR 248 ’MARK EVERY UNIT �
1050 NEXT Y �
1060 FOR Y=0 TO 959 STEP 80 �
1070 A(Y)=A{Y) OR 240 ’MARK EVERY 1/2 U �
NIT �
1080 NEXT Y �
1090 FOR Y=0 TO 959 STEP 16 �
1100 A(Y) =A(Y) OR 224 ’MARK EVERY 1/10 �
1110 NEXT Y �
1120 HETURN �
2000 FOR Y=470 TO 490 �
2010 GOSUB 5000 �
2020 NEXT Y �
2030 RETURN �
3000 FOR Y=480 TO 488 �
3010 GOSUB 5000 �
3020 NEXT Y �
3030 RETURN �
4000 FOR Y=480 TO 484 �
4010 GOSUB 5000 �
4020 NEXT Y �
4030 RETURN �
5000 IF Y<0 OR Y>959 THEN RETURN ’OUT 0 �
F RA..1\JGE �
5010 A(Y)=A(Y) OR 2[(7-o) ’ SET THE oar �
5020 RETURN � �
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(GOSUB 2000). 
Examining the figure immediately to the left, we 

notice that the figure is rotated 45 degrees (1/8 turn) 
counterclockwise. The semicircle is drawn from 
statement 60. X, Y and R should be self-explanatory at 
this point. The angles are TL=45 and TU=135. This is 
simply 45 subtracted from the angles ofline 50. TL=315 
and TU=495 would work just as well. Note, however, 
that TL=45 and TU=495 would draw the entire circle. 

Figure 2 

The diameter is drawn from line 65 at T=135 degrees. 
The location of the starting point was determined by 
trial and error, i.e., by picking an approximate point and 
then drawing the line (running the program). If the line 
is not where you wish it to be, use the Editor to change 
the coordinates. (Guess again.) 

Another method of drawing this line is demonstrated 
in lines 85 and 87. These lines refer to the figure in the 
upper left hand corner. Here we use the center of the 
semicircle as the starting point and draw lines oflength 
equal to the radius in the directions 45 and -135 degrees. 
(D=l and T=45, -135 respectively.) 

The next figure of interest is the quarter moon figure 
in the second row, far right. The outer semicircle is 
simply a half circle drawn from line 130. The inner circle 
is a partial circle oflarger radius. Another subroutine at 
location 3000 was written to handle problems where the 
radius and angles are unknown but the starting and 
ending coordinates are known. Referring to line 135, the 
center point has the same Y coordinate (Y=4.25) but the 
X coordinate has been moved 1/ 2 inch to the left (X=8.4) 
The starting and ending coordi:Q.ates of the arc can be 
determined from line 130. The X coordinate of both are 
the same as the previous center. The Y coordinates are 
one inch (the previous radius) above and below the 
present Y center coordinate (Y=5.25 and 3.25 resp.). 
New variables are defined to handle these starting and 
ending coordinates. These are XL and YL for the start of 
the arc and XU and YU for the end. After these 

variables are set, the subroutine at line 3000 is called. 
The circle at the lower right hand corner is drawn 

from line 250. Here the starting and ending angles, TL 
and TU, are 0 and 360 degrees. 

The large wheel with five spokes is drawn using the 
subroutine at line 4000. It is called from line 700. X, Y 
and Rare set for the outer circle. The number of spokes is 
specified by setting NS (NS=5). TS is the angle where 
the first spoke is located. Note that the program evenly 
spaces the spokes angle-wise. 

Drafting on Other Computers 
For readers who may wish to rewrite these :routines to 

run on non-TRS-80 computers, some comments are in 
order. Obviously, of course, any changes between the 
BASIC ofthe TRS-80 and other machines will have to be 
taken into account. This section is mainly concerned 
with scaling and display dimensions. 

Lines 1000 and 2000 introduce the coordinate 
transformation for X and Y. The TRS-80 plots 12. 7 
points/ inch on the X-axis and 5.371 points on the Y­
axis. Since there are 47 points on the Y-axis and I 
wished to define (0,0) in the bottom left corner, I had to 
invert the display by the statement: 

YS=47-5.371*Y 

The statement: SF=2.36455 in lines 1000 and 3000 is 
merely the ratio of 12.7/ 5.371 needed for display angle 
calculations. Other constants in the listings are merely 
conversions from degrees to radians and vice-versa 
since the TRS-80 uses radians and I chose degrees in 
these routines for ease of use. 

Ed. Note M /The demonstration program (Listing 2) will pro­
duce the drawing seen in the heading of this article. 

Listing 1 
Test Pattern 

10 CLS 
50 X=8.9: Y=7.25: R=l: TL=0 TU=l80 : 
CC=0 : GOSUB 1000 
55 X=8.9: Y=8.25: 0=2 : T=l80 : GOSUB 2 
000 
60 X=6.9 : Y=7.25 : R=l : TL=-45 : TU=l 
35 : CC=0 : GOSUB 1000 
65 X=6.4 Y=8 : 0=2 : T=l35 : GOSUB 20 
00 
70 X=4.5 Y=7.25 : R=l TL=-90 : TU=9 
0 : CC=0 GOSUB 1000 
75 X=3.5 Y=7.25 D=2 T=90 : GOSUB 
2000 
80 X=l.5 Y=7.25 R=l TL=-135 : TU= 
45 : CC=0 : GOSUB 1000 
85 X=l.5 Y=7.25 O=l T=45 : GOSUB 
2000 
87 X=l.5 Y=7.25 O=l T=-135 : GOSU 
B 2000 
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130 X=8.9: Y=4.25: R=l : TL=0 : TU=l80 
: CC=0 : GOSUB 1000 
135 X=8.4: Y=4.25:XL=8.9: YL=5.25: XU=8 
.9: YU=3.25: GOSUB 3000 
250 X=8.9: Y=l.25:R=l :TL=0:TU=360:CC=0 
:GOSUB 1000 
300 PRINT@ 330, "TRS-80 DRAFTING/GRAPHI 
CS TEST PATTERN"; 
320 PRINT@ 478, "D. L. BARTELHEIMER"; 
700 X=2.5 : Y=2.5 : R=2 : TS=20 : NS=S 
: GOSUB 4000 
800 FOR I=0 TO 1000000 
805 NEXT I 
990 REM ********** 
991 REM 
992 REM ** THIS SUBROUTINE DRAWS ARCS 0 
R CIRCLES, 
993 REM ** WITH CENTER AT X, Y 
994 REM ** RADIUS OF R 
995 REM ** ’STARTING ANGLE TL 
996 REM ** ENDING ANGLE TU 
997 REM ** FLAG CC=l, CENTER POINT D 
RAWN, CC=0 OTHERWISE 
998 REM 

SWEET• TALKER, �
IT GIVES YOUR COMPUTER AN �

U IMITED VOCABULAIJY. �

As Featured in Ciarcia’s Circuit Cellar. �
Byte Magazine, September 1981. 

The Sweet- Talker voice syn thes izer allows you to add speech of 
unlimited vocabulary to your compu ter. Ut iliz ing the Votrax SC•01A chip, 
you can output any message by programming individual phonemes. 
Comes in two versions; one plugs directly into you r Apple II , the other 
connects to any computer with an 8•bit parallel printer port.+ 12 volts 
and+ 5 volts required for parallel board . 

�Contains 64 diflerent phonemes ST01 Sweet Talker Parallel 
accessed by a 6•bit code. Port Board A & T ...... . $139.00 

•Automatic and manual inf lee· ST02 Sweet Talker Apple II 
tion modes. plug In board ............149.00 

�Parallel port driven or plug•in ST06 Text-to•Speech �
compatible with Apple II. algorithm on disk �

�Super text•to•speech algorithm for Apple II . ... . ..........35.00 
on disk for Apple II . Makes SC01 A Vofrax Speech 
Sweet - Talker equivalent to Synthesizer chip ..... ..... 70.00 
units 3 times the cost. 5 or more....... .... :55.00 each 

•On board audio amplifier UPS01 Universal Power Supply• 
•Sample program on cassette A & T... . .............. . . 35.00 
wit h Apple II board. Add $2.00 for shipping & handling. 

�Optional power supp ly for �
parallel board . �

To Order: Call Toll Free 1•800•645-3479 �
(In N.Y. State Call: 1•516-374-6793) �
For Information Call : 1-516•374•6793 �

MICROM/NT INC. �
917 Midway �
Woodmere N.Y. 11598 �
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999 REM ********** �
1000 XS=l2.7*X : YS=47-5.37l*Y : RX=l2. �
8*R : RY=5.37l*R : SF=2.36455 : IF TL>T �
U THEN TU=TU+360 �
1005 IF TL<0 THEN TL=’I’L+360 : TU=TU+360 �
1010 IF CC=l THEN SET(XS+0.5,YS+0.5) �
1015 IF (TL <= 90 AND TU >= 90) OR TU > �
=450 THEN 1020 ELSE 1025 �
1020 SET(XS+RX+0.5,YS+0.5) �
1025 IF (TL <= 270 AND TU >= 270) OR TU �
>=630 THEN 1030 ELSE 1035 

1030 SET(XS-RX+0.5,YS+0.5) 
1035 IF (TL <= 180 AND TU >= 180) OR TU 
>= 540 THEN 1040 ELSE 1045 

1040 SET(XS+0.5,YS+RY+0.5) 
1045 IF (TL <= 0 AND TU >= 0) OR TU >=3 
60 THEN 1050 ELSE 1055 
1050 SET(XS+0.5,YS-RY+0.5) 
1055 FL=0 : Fl=0 : YL=RY 
1100 FOR XX=l TO RX 
1110 YY=RY*RY - 0.176l*XX*XX 
1112 IF YY<0 THEN YY=0 
1114 YY=SQR (YY) 
1116 IF YL-YY>l THEN YT=YY : YY=YL-1 : 
FL= 1 : ELSE FL=0 
1118 TH=90-57.29578*ATN(SF*YY/XX) : T2= 
TH : IF’ (TL <= T2 AND TU >= T2) OR TU > 
= 360+T2 THEN 1120 ELSE 1125 
1120 SET(XS+XX+0.5,YS-YY+0.5) 
1125 T3=360-TH : IF (TL <= T3 AND TU >= 
T3) OR TU >= 360+T3 THEN 1130 ELSE 113 

5 
1130 SET(XS-XX+0.5,YS-YY+0.5) 
1135 T2=180-TH : IF (TL <= T2 ANO TU >= 
T2) OR TU >= 360+T2 THEN 1140 ELSE 114 

5 
1140 SET(XS+XX+0.5,YS+YY+0.5) 
1145 T4=180+TH .: IF (TL<= T4 AND TU>=T 
4) OR TU>=360+T4 THEN 1150 ELSE 1160 
1150 SET(XS-XX+0.5,YS+YY+0.5) 
1160 IF Fl=l THEN GOTO 1600 
1175 IF FL=l THEN YY=YY-1 ELSE GOTO 120 
0 
1180 IF YY<=YT-1 THEN 1200 ELSE GOTO 11 
18 
1200 YL=YY 
1500 NEXT XX 
1550 IF Fl=0 AND YY>0 THEN Fl=l : GOTO 
1118 
1600 IF YY>0 THEN YY=YY-1 : Fl=l 
1610 IF YY>0 THEN GOTO 1118 
1620 RETURN 
1990 REM ********** 
1991 REM 
1992 REM ** THIS ROUTINE DRAWS A STRAI 
GHT LINE, 
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1114 YY=SQR (YY) �
1116 IF YL-YY>l THEN YT=YY : YY=YL-1 : �
FL=l : ELSE FL=0 �
1118 TH=90-57.29578*ATN(SF*YY/XX) : T2= �
TH : IF (TL <= T2 AND TU >= T2) OR TU > �
= 360+T2 THEN 1120 ELSE 1125 �
1120 SET(XS+XX+0.5,YS-YY+0.5) �
1125 T3=360-TH : IF (TL <= T3 AND TU >= �
T3) OR TU >= 360-+1’3 THEN 1130 ELSE 113 �

5 �
1130 SET(XS-XX+0.5,YS-YY+0.5) �
1135 T2=180-TH : IF (TL <= T2 AND TU >= �
T2) OR TU >= 360+T2 THEN 1140 ELSE 114 

5 
1140 SET(XS+XX+0.5,YS+YY+0.5) 
1145 T4=180+TH : IF (’rL<= T4 AND TU>=T 
4) OR TU>=360+T4 THEN 1150 ELSE 1160 
1150 SET(XS-XX+0.5,YS+YY+0.5) 
1160 iF Fl=l THEN Garo 1600 
1175 IF FL=l THEN YY=YY-1 ELSE Garo 120 
0 
1180 IF YY<=YT-1 THEN 1200 ELSE Garo 11 
18 
1200 YL=YY 
1500 N.EXT XX 
1550 IF Fl=0 AND YY>0 THEN Fl=l : Garo 
1118 
1600 IF YY>0 THEN YY=YY-1 : Fl=l 

•1610 IF YY>0 THEN Garo 1118 
1620 RETURN 
1990 REM ********** 
1991 REM 
1992 REM ** THIS ROlJI’INE DRAWS A STRAI 
GHT LINE, 
1993 REM ** STARTING AT X, Y 
1994 REM ** OF LENGTH (DISTANCE) D 
1995 REM ** AND ANGLE (IN DEGREES) 0 
F T (THETA) 
1996 REM 
1997 REM ********** 
2000 XS=l2.7*X : YS=47-5.37l*Y : T=0.01 
745329*T 
2010 DX=l2.7*SIN(T)*D : DY=5.37l*COS(T) 
*D 
2012 SS=0 
2014 IF (-.349<T AND .349>T) OR T>5.934 

OR (2.51327<T AND 3.77>T) THEN 2100 E 
LSE 2015 
2015 K=DY/DX : IF K=0 THEN ST=l ELSE ST 
=l/K 
2017 IF ABS(ST)>l THEN SS=l ELSE SS=ABS 
(ST) �
2018 IF DX<0 THEN SS=-SS �
2020 SET(XS+0.5,YS+0.5) �
2040 FOR I=XS+l TO XS+DX STEP SS �
2050 J=YS-K*(I-XS) �
2060 SET(I+0.5,J+0.5) �
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2062 NEXT I 
2064 RETURN 
2100 K=DX/DY : IF K=0 THEN ST=l ELSE ST 
=1/K 
2110 IF ABS(ST)>l THEN SS=l ELSE SS=ABS 
(ST) 
2120 IF DY>0 THEN SS=-SS 
2130 SET(XS+0.5,YS+0.5) 
2140 FOR I=YS+l TO YS-DY STEP SS 
2150 J=XS-K*(I-YS) 
2160 SET(J+0.5,I+0.5) 
2170 NEXT I 
2180 RETURN 
2990 REM ********** 
2991 REM 
2992 REM ** THIS ROlJI’INE DRAWS ARCS W 
HERE 
2993 REM ** X,Y ARE COORDINATES OF 
CENTER 
L994 REM ** XL,YL ARE COORDINATES 0 
F START OF ARC 
2995 REM ** XU,YU DEFINE THE ANGULA 
R LENGTH OF THE ARC 
2996 REM ** THE ANGLES DO Nor HAV 
E TO BE GIVEN FOR THIS 
2997 REM ** ENTRY POINT. THE CENT 
ER IS Nor DRAWN 
2998 REM 
2999 REM ********** 
3000 CC=0: R=SQR((XL-X) [2 +(YL-Y) [2) 
SF=2.36455 : IF YL-Y=0 THEN TL=90 ELSE 
TL=57.29578*ATN(SF*(XL-X)/(YL-Y)) 

3010 IF XL-X <0 THEN TL=TL-180 
3020 IF YU-Y=0 THEN TU=0 ELSE TU=57.295 
78*ATN(SF*(XU-X)/(YU-Y)) 
3030 IF XU-X <0 THEN TU=TU+l80 
3035 TL=90-TL : TU=90-TU 
3040 Garo 1000 
3990 REM ********** 
3991 REM 
3992 REM ** THIS SUBROlJI’INE DRAWS A i"1H 
EEL WITH SPOKES 
3993 REM ** X, Y ARE COORDINATES OF 
CENTER 
3994 REM ** R IS RADIUS 
3995 REM ** NS IS NUMBER OF SPOKES 
3996 REM ** TS IS ANGLE OF ONE OF TH 
E SPOKES 
3997 REM 
3998 REM ********** 
4000 TL=0 : TU=360 : CC=l : GOSUB 1000 
4050 D=R : T=TS : GOSUB 2000 
4100 TT=360/NS 
4150 FOR II=l TO NS-1 
4200 TS=TS+TT : T=TS : GOSUB 2000 
4250 NEXT II 
4300 RETURN � 
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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 lege11d. 

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, 
a·nd enough international symbols to print most 
Western languages . 
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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 















TWO SY INONJ 
Run CP/M application 
programs in addition to 
TRSDOS 

SEE YOUR LOCAL 
DEALER OR CALL 

TOLL FREE 
INDUSTRY STANDARD 
Enter the world of powerful 
CP/M application programs; 
WordStar, dBase II, etc. 
OPEN AND SHUT CASE 
EASY to install, plug-in 
boards; no wires or traces to 
cut; no soldering. 

TECHNICAL BACKGROUND 
Over 50 years of high 
technology experience ... from 
Maxi’s to Micro’s ... both 
Hardware and Software. 

� Dealer Inquiries tnvited 
� Six Month Warranty 
� 30 Doy Money Back 

Guarantee 

MANUAL ......$25.00 

Coll us for information about 
our large selection of CP!M 
application programs. 

1-800-523-4067 �
In Pennsylvania call �

(215) 569-2381 
TRS-80 is o regisrered trademark of 

Tond:t Corp. 
LNW-80 is o registered trademark of 

LNW Research Corporation 
PMC 80,81 is a registered trademark of 

Personal Microcomputer Inc. 
TRSDOS is a registered trademark of 

Tandy Corp. 
CPIM is a reg1s.tered trademark of Digital

Research fnc 
WardStor is o regjstered trademark of 

MicroPro Int. Corp. 
dBase II is a registered trodemorlc of 

Ashton-Tate 

Freedom Technology International 
119 North 18th Street. Philadelphia, PA 19103 
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would mean: pull the user stack pointer from the 
system stack. 

Output is to the screen, but it can easily be directed to 
a printer since all output is done in line 670. The 
semicolon at the end of this line, together with the print 
statement at the beginning, allows 16 lines of code to be 
present on the screen when the computer is interrupted 
with shift @. 

All output is in hexadecimal in four fields similar to 
most assembler list outputs. These fields are: address, 
opcodes (and maybe data), mnemonic and operand. 

A standard problem with disassemblers is the 
handling of data tables. Any sequence of bytes may be 
present in memory, and not all of these are valid 
opcodes. I handled this by placing horizontal lines in 
the mnemonic field and presenting, where possible, the 
corresponding ASCII character (in quotes) in the. 
operand field. Of course, if a sequence of data bytes 
happens to make sense as code it is presented as such. 

There is a short routine at lines 310-340 which allows 
the user to POKE machine code into memory. This code 
may then be disassembled for test purposes before being 
executed. To use this routine, just RUN 310 and enter· 
END to exit. 

To use the disassembler itself, simply type RUN and 
respond to the address request in decimal or hex. If hex 
is used, include the characters "&H" ahead of the 
desired value. Thus "&H600" or "1536" could be used 
here with the same effect. When POKEing code into 
memory, the same choice is available. The locations 
&H600 to &HBFF are not used by BASIC except for hi­
res graphics, and thus provide a handy place for user 
routines. Color BASIC and Extended Color BASIC 
ROMS are located to begin at &H8000 and &HAOOO, 
respectively. 

Listing 2 for �
Disassembler �

10 PCLEARl: RK$= 11CABDXY"P 11 

20 DIMX$(15):FDRI=0'T015:READX$(I):NEXT: 
REM TFR,EXC 
30 DATAD,X,Y,U,S,PC,-,-,A,B,C,DP,-,-,-, 

40 DIM R$(3) 
50 FDR !=0 'I'O 3:READR$(I) :NEXT 
60 DATA X,Y,U,S 
70 DIM M$(15,15):REM MNEUMONICS 
80 1'""0R !=0 'TO 15:FORJ=0T015 
90 READ M$(I,J):NEXT:NJ<::xrr 
100 DATANEG 2,-,-,COM 2, L.SR 2,-, ROR 2, A. 
SR 2,ASL 2,ROL 2,DEC 2,-,INC 2,TST 2,JM 
P 2,CLR 2 
101 DATA-,-,NOP l,SYNC1,-,-,LBRA8,LBSR8 
,-,DAA l,ORCC4,-,ANDC4,SEX l,EXG 5,TFR 
5 
102 DATABHA 3,BRl'J 3,BHI 3,BLS 3,BCC 3,B 
CS 3,BNE 3,BEQ 3,BVC 3,BVS 3,BPL 3,BMI 
3, .BGE 3,BLT 3,BGT 3,BLE 3 
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103 �D�A�'�I�'�A�.�L�f "�~�A�X�9�,� LEAY9,LF.A.S9,LEAU9, PSHS4, P 
fJLS4, PSHU4, PUUJ4,-, Rrs l,ABX 1, RT! 1, cw 
AI4, "'1UL 1,-, SWI lSWI 2SWI 3 
104 DATANEGAl,-,-,COMAl,LSRAl,-,RORAl,A 
SRAl, LSLA.1, ROT.Al, DECAl , - , INCAl, 'rSTAl , - , 
CLRAl 
105 DATANffiRl, - , -, COMBl, LSR13l ,-, RORBl, A 
SRBl, LSC.Bl, ROLBl, DECBl ,-, INCBl,TSTBl,-, 
CLRBl 
Hl6 D_l\:PANEG 9, -, -,CCM 9, LSR 9,-, ROR 9,A 
SR 9,LSL 9,ROL 9,DEC 9,-,INC 9,TST 9,JM 
P 9,CLR 9 
107 DATANEG �7�,�~ �1 �-�,�C�C�M� 7,L.SR 7,-,ROR 7,A 
SR 7, ISL 7, ROL 7, DEC 7, - , INC 7,1rST 7, JM 
P 7,CLR 7 
108 DA:l'ASU8A4,CMPM,SBCA4,SIJ806CMl?D6CMP 
IJ6,ANDA4,AITA4,LDA 4,-,EORA4,AOCA4,0RA 
4,ADDA4,CMPX6CMPY6CMPS6,BSR 3,LDX 6LDY 
6,­
109 DATASUHA2, CMPA2, SBCA2, SUBD2CMPD2CMP 
U2,ANDA2,BITA2,LDA 2,STA 2,EORA2,AOCA2, 
ORA 2,ADDA2,CMl?X2C11PY2CMPS2,JSR 2,LDX 2 
Ll)Y 2, S'l'X 2STY 2 
110 DATASUBA9,CMPA9,SBCA.9,SUBD9CMPD9CMP 
U9,ANDA9, BITA9, LOA 9,S'rA 9, EOR.l\9,ADCA9, 
ORA 9,ADDA9,CMPX9CMPY9CMPS9,JSR 9,LDX 9 
LDY 9,STX 9STY 9 
111 DATASUBA7, CMPA7, SOCA7, SUBD7C/\1PD7CMP 
U7,'ANDA7,BITA7,LDA 7,STA �7�,�E�O�R�A�7�,�~�7�,� 

OR.!\ 7, ADDA7, CMPX7CMPY7CMPX7, JSR 7, LDX 7 
lj)'{ 7I '.::)'I'X 7S'rY 7 
l 12 . 1).1\l'AStJrm4, CMPA4, SBCB4I ADDD6, ANDB4, B 
ITB4,LDB 4,-,EDRB4,ADCB4,0RB 4,ADDB4,LD 
D 6,-,LDU 6LDS 6,­
113 DATASUBB2, CMPB2, SBCB2, ADDD2, .7\NDB2 , B 
ITB2, �U�)�l�~� 2,S'rB �2�,�I�~�)�R�B�2�,�A�D�C�B�2�,�0�R�B� 2,Al)OH 
2,LDD 2,STD 2,LDU 2LDS 2,S'ru 2STS 2 
114 DATASUBB9, CMl?B9, SRCB9, ADDD9, ANDB9, B 
ITB9, LDB 9, STB 9, EORl39, �N�X�~�B�9�, ORB 9, ADDB 
9,LDD 9,STD 9,LOO 9LDS 9,STU 9STS 9 
115 DATASUBB7,CMl?B7,SBCB7,ADDD7,ANDB7,B 
ITB7,LDB 7,STB 7,EDRB7,ADCB7,0RB 7,ADDB 
7,LDD 7,STD 7,LDU 7LDS 7,STU 7STS 7 
150 DIM P$ ( 3, 1'3) : �<�{�:�~�1�· �1�1� :->i: �>�~� >' 111W �:�'�!�~� OP81WIDS 
155 FOR I=0T03 :FORJ=0T015: RR:l\D P$( [ 
, ,J) : N©<'l': :·{;C.:'C'P 
200 DATA"+0, R", "+1, R", "+2, R", "+3, R",, "+4 
, R", "+5, R", "+6, R", "+7, R", "+8, R", "+9, R", 
"+A, R", "+B, R", "+c, R", "+D, R", "+E, R", "+FI 
R" 
201 DATA"-10, R", 11-F, R", 11-E, R", 11-D, R", "­
C, R", 11 -B, R", "-A, R", "-9, R", "-8, R", "-7, R" 
, 

11-6, R", "-5, R", "-4, R", "-3, R" I "-2, R", "-1 
,R" 
202 DATA" ,R+", II ,Rt+", II ,-R", II ,--R", ",R", 
"B, R", "A, R" ,-, "**, R", "####, R" ,-, "D,R", II 
**,PC", �1�1 �#�#�#�j�~ �1 �P�C �1�1 �,�-�,�-



203 DA.'l'!\- I !I [IR++JII, - I II [, --R] II, II [, R] II, II [ 

[D,R] 
B, R] II, II [A, R] II, - I ti [**IR] II, II [ ####, R] II, - , II 

11 
, 

11 [*1c,pc]", 11 [####,PC]",-,[####] 

"0

31111 rom s00 
3 �H�~� Ii\J::>:Jr" �t�~�N�'�[�'�E�!�R� ADDRESS"; M 
320 INPUTB$:IF B$="END"THEN END 
33<J P<Jf(l<:; M, \7/.\L( B$ ) 
340 M=M+l : C'iYID 3 20 
�5�~�J�0� INPU.r" EN'rER A!l'llillSS" i r1 
510 H$=HF..X$ (PEEK(M)): IFLEN( H$ �)�~�-�=�l �' �n�m�N�H�$�:�.�=� 

11 +H$ 
520 SM=M 
S3'3 I=VAL( "&911 +LEFT$ (H$, 1)) 
540 J=VAL( 11 &1-I"+RIGIIT$(H$,l)) 
550 IF I=l N.JI) ..J<2 ·nm:'J �~�1�4�~�1� 

560 REM 2-BYTE �O�P�C �: �)�'�) �f �~� A 

s·m S$=M$(I,J):IFS$=11-"THEN8$=11
--·-

11
:() 

$=CHR$ (39)+CTIR$ (16*1+J)+c..'HR$ (3q) :('flro52 
0: ' PHONEY OP() )1 �)�r�~� �

580 s$=LEFr:? ( s$, s) �
590 AT=VAL(RIGH'I'$(S$,l)) �
600 ON AT GOI'O 1VJ0, L200, �1�'�3�0�!�~�,� 1400, 1500 �
,1600,1700,1800,1900 �
610 I �I�N�H�£�~�R�E�N�T�,� �l�)�P�A�G�t�~�,� �R�l �·�~�L�,�,� IMMED,REG,LONG �

IMMED,EX'l'D,LONG REL,POST 
620 S$=LEFT$(S$,4)+" 11+0$ 
630 0$='"' 
635 T$=HEX$(SM) 
637 IF �L�r�~�N�( �' �J�'�$�)�<�4� THE:·:J 'l'$="0 11 -t.!1':?:G·)I'O 63 
7 
640 T$=T$+" II 

650 FDRI=SM 'I'O M:\1$=HEX$(PEJ'.:K(I)):IF' LE 
N(V$)=1 THEN V$="0"+V$ 

660 T$=T$+V$:NEXT I 
670 �P�R�I�~�r�:� l:'RHl'rr$ ;'['AB(l5 )S$ i 
680 M=M+l 
690 GO'ID510:' NEXT INSTRUCl'ION 
790 REM �P�E�E�K�(�~�1�)� 'I\) Hl·X & 8Uf\1P M 
800 M=M+l:V$=HEX$(PEEK(M)):IF �L�E�~�(�V�$�)�=�1� 

THEN V$="0"+\T$ 
810 RBPURN 
1100 0$=" ":OOI'0620 
1200 GOSUI3800: O$=V$: GOI'0620 
1300 M=M+l:V=PEEK(M) :IFv>l27 'I'HEN V=V-2 
56 
1310 �V�~�1�+�l�+�V�:�O�$�=�H�E�X�$�(�V�)� 
1320 IFLEN(O$) <4 'TIIBN 0$="0"+o$:Garo 13 
20 
1330 GOI'0620 
1400 GOSUB800:0$="#"+V$ 
1410 IF ASC(S$)<>80 TflliN 620 
1420 N=VAL( "&H"+V$) :0$=1111 

1430 FDR I=0'I'07:'PUSH-PUL DECODE 
1440 IF (N AND (2"I) )>0 THEN' 0$=0$+", "+ 
MID$(RK$,I+l,l):IF RIGHT$(0$,l)="D" THE 
N 0$=0$+"P" 

1450 NEXT I 
1460 O$=MID$ (0$, 2) :GOl'O 620 
1500 GOSUB.<300: Rl=VAL( II &H"+LEFT$ (V$ I l)) : 
R2=VAL( "&H"+RIGHI'$ (V$, l)) :0$=X$(Rl )+",II 
+X$ (R2) :GOI'0620 

1600 oosuBB00: 0$=" #11 +v$: C"£)SIJ:J-li LJ: o?=O$+ 
V$: G<JI'0620 �
1700 GOSUB800:0$=V$:GOSUB800:0$:::0$+V$:G �
OID620 �
1800 GOSUB800:0$=V$:GOSIJB800:0$=0$+V$ �
1810 V=VAL( "&H"f0$) �
1820 IF V>32767 THEN V=V-65536 �
1825 V=M+l+V �
lU'Jt1 I::i 'J<;J 'rHEN 0$="---" ELSE O$=HEX$ ( �
V) �

1840 GOTQ 620 
.1.900 GOSlJB800: �f�{�i�~�~�1� �~�.�}�t�~�r� POS'l'HY'rE 
1910 ·Nl=VAL( "&H"+LEFT$ (V$, 1)) 
1920 N2=VAL( "&H" +RIGHr$ (V$, l) ) 
l 930 R=i-Jl AND 6:R=R/2:RG$=R$ (R) 
1940 I=2*I!1P(1\J'l/ 1i)+(Nl AND l) 
1950 J=N2: O$=P$ ( [, ,J) 
1960 L=LEN(O$) 
1970 !->'OR I=l 'ID L 
l. �q �1 �-�~ �1 �1� ff :•1[1)$ (0$, I, l) ="R" THEN 2010 
1990 J'iff!: .-Ci_' T 

2000 ooro 2020 
201'1 11ID$(0$, I,l)=RG$: 'REGIS'I'ER 
2020 FDRI=lTDL 
2030 IP MID$(0$,I,l)="*" THEN2070 
204•J IF MID$(0$,I,l)="#" THEN 2100 
2050 NEXT I 
2060 Garo 2130 
2070 GOSlJB800 
2080 MID$(0$,I,2)=V$ 
2tJ90 saro 2u11 
�2�1�0�(�~� GOSIJP..800: T$::::V$: GOSUB800 
2110 T$=T$+V$ 
2120 MID$(0$,I,4)='1'$ 
2130 GO'ID 620 
2140 C'£)SlJF3800: ' 2-BY'rE OPCODF.: 
2150 IFL:r<;F'l'$ (V$, l) < > "2 �"�'�[�'�H�l�~�f�i�f�?�.�2�1�0� 

2160 Ll=2:' LONG BRANCH 
2170 L2=VAL( "&H"+RIGHT$ (V$,l)) 
2180 �T�$�~�$�(�L�l�,�L�2�)� 

2190 S$=11 L 11 +LEFr$ (T$, 3) +RIGHr$ ('r$, 1) 
22\10 ooro 590 
2210 P=6+5*J 
2220 Ll=VAL( "&H"+LEFT$ (V$, 1)) 
2230 L2=VAL( II &H"+lUGHT$ (V$, l) ) 
2241J �T�$�~�'�1�$� (Ll I T_,2) 
2250 S$=MID$(T$,P,5) 
2260 IF LEN( 8$ )=0 'rHENS$="--- II: 0$="-­
-" :OOI'0620: I BY'f'E 2 FUNNY 
2270 GaI'0590 • 
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Whiz quiz • • • 

or, do you speak Southern Country? 
Model I/ III, 16K tape or �d�i�~�k� 

WHIZ QUIZ is an animated graphics program that 
administers almost any multiple choice quiz. It employs 
the basic learning principles of immediate feedback and 
positive reinforcement. When a question is answered 
correctly, two ducks respond with excitement and 
approval. If the answer is a poor choice, the ducks so 
indicate and present the user with an explanation of the 
correct or best answer. 

Questions are presented in a different order each time 
the program is run. This allows the quiz to be 
administered to the same person several times, or until 
mastery is achieved, without generating a response 
pattern. 

When a question is answered correctly, 
two ducks respond with excitement and 
approval. 

A short quiz, "Do You Speak Southern Country?", is 
included in the program for demonstration purposes. 
Replace it with a quiz of your own choosing. 

Here is a line analysis of the program: 
Lines 10:20 perform initialization and housekeeping 

chores. 
Lin es 30-40 ask the user to wait,Jwhile the program 

reads the graphic data for the ducks into strings. 
Line 100 prints the quiz title in the top center of the 

screen. 
Line 110 prints the ducks on either side of the screen. 
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Line 120 selects a question-and-answer set using the 
randomized index and POKEs the address of the set 
into the data pointers. 

Line 130 reads the question-and-answer set and 
checks for end-of-data. 

Line 140 absorbs any unwanted input from the 
keyboard and adds arrows to the string which holds the 
question. 

Line 150 erases the portion of the screen which holds 
the answer choices. 

Line 160 sets up an INKEY$ inP,ut. 
Line 170 selects at random a movement for the left 

duck. 
Line 180 does the same for the right duck. 
Line 190 prints the question centered in the upper part 

of the screen. 1 

Lines 200-210 number and print the answer choices. 
Line 220 waits a bit, then prompts the user to type in 

his answer. 
I Line 230 prints a question mark in the space to 

contain the response. If no response is immediately �
forthcoming, the program loops back to line 160 and �
processes the block again, animating the ducks with �

· random movements. If the keyboard scan does find a �
response, the response is tested and, if valid, it is �
printed. 

Line 240 compares the response to the correct answer. 
If a match is found, the variable holding the number of 
correct responses is incremented and the program goes 
to the wing-flap and head-nod routine. A mismatch 
increments the incorrect response variable and sends 
the program to the head-shake and explanation-crawl 
routine. 



Our Users asked for it, and we made the 
best TRS-80 disk assembler even better! 
Now M-ZAL has: 
• � Recursive MACROS with full symbolic parameter 

substitution 
• � Conditional assembly with unlimited nesting 
•Text Editor warm-start/recovery option 
• � Support for all popular source file formats 
• Load Module inspect/superzap using LINKER 
and the features that made it famous: 
•True multi-pass assembly 
• � Full Screen Option Menus 
• � ENTRY/EXTERN symbols, relocation,and object 

module linking 
• � 8 character labels with sorted symbol table 
• � Built-in symbol table cross-reference 
• � Nested *INCLUDES (source file chaining/nesting) 
• � Lower case support (Model 3 only) 
• � Over 175 pages of documentation including 

Z-80 Technical Manual 
• � Full Screen Text Editing and much, much more! 

MZAL provides a modular, structured development 
environment that makes programming your TRS-80 
a truly enjoyable experience. Order yours today. 
(Requires 32k, 2 disk system) 

#1050-10 Mod 1 $149.00 
#1250-10 Mod 3 $149.00 

Full Screen Text Editor for BASIC: we were the first to 
give the TRS-80 this indispensable ability! A must for 
every BASIC programmer: 

#1010-20 Mod 1 $24.95 
#1210-20 Mod 3 $29.95 

T-ZAL: custom designed for the Model 3, this tape 
based assembler has many of M-ZAL's most 
desired features. 

#1250-20 Moci 3 only $49.95 

XBUG: for machine language analysis and 
debugging-this tiny (2.5k) but powerful program 
lets you do it all! 

#102.0-10 Mod 1 $19.95 
#1220-10 Mod 3 $19.95 

FILEXFER: transfer any disk file between two TRS-80s. 
Use direct cable link or RS modems. Mod 1 and 
Mod 3 can be mixed. RS-232 and disk reqd. 

#1040-10 Mod 1 and 3 $49.95 
# 22 

Our choice for the best TRS-80 DOS: 
DOSPLUS 3.4 Mod 1 $149.00 
DOSPLUS 3.4 Mod 3 $149.00 

Call or wri1e for more information. 
All products require level II. 
Mail orders specify catalog#. 
Send check, money order, or MC/VISA 
numbers and expiration date to: 

Computer Applications Unlimited 
P.O. Box 214, Dept. ABO Rye, New York 10580 
(914) 937 6286 
N.Y. State residents add applicable sales tax. 
Outside USA and Canada add $7.00 shipping. 
Dealer Inquiries Invited. ES �:�~�· · 

II I c.d I VJS4 
! 

rt! COMPUTER 
._ APPLICATIONS 

TM UNLIMITED™ 
o div. of CAU, Inc. 

TRS-80 is a TM of Tandy Corp. M-ZAL is a TM of CAU. Inc. 
Z-80 is a TM of Zilog. Inc. 
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Line 250 calculates and prints a percentage score. 
Line 260 closes the loop and begins the cycle for the 

next question. 
Lines 300-510 read the graphic data into strings. 
Lines 520-570 create strings containing line feeds and 

back spaces needed in constructing the figures. 
Lines 580-690 concatenate the strings into figures and 

parts of figures. 
Lines 700-720 read through the quiz data, saving the 

addresses of each question-and-answer set. 
Lines 730-780 create a randomized index by first 

generating a series of random numbers and an ordered 
index and then sorting the random series with the index 
tagging along. 

Lines 1000-1510 are subroutines used to animate the 
ducks. 

Lines 2000-2140 are DATA statements containing the 
ASCII numbers for the graphic blocks needed to create 
the ducks. 

Lines 3000-3210 contain the data for the sample quiz. 
In substituting your own quiz, it is essential that the 

items be in the following sequence: (1) Title, (2) 
Question, (3-6) Choices, (7) The number of the correct 
answer, (8) Explanation. Now, repeat the series starting 
at (2). 

It is necessary that the explanation string have a 
trailing blank. It is also required that the last DAT A 
statemeQt contains six commas, since the program uses 
these as an end-of-data marker. 

The listing for WHIZ QUIZ contains several REM 
·statements. Omitting these will save typing and 
memory and allow the program to operate more 
efficiently. Only the lines ending in zero need be 
preserved. 

Program Listing for 
WHIZ QUIZ 

1 '=***= W H I Z Q U I Z =***= �
2 ' �
3 BY JIM PEYTON�I 

4 I ROITTE 2 �
5 I GEORGETOWN KY 40324 �
6 I 

7 '============================== �
8 1 INITIALIZE �
9 '============================== �
10 CLS:CLEAR1100:RANDOM:DEFSTR8-H �
20 DEFINTI-Z:DIMA(50),R(50,2),T(50) �
30 PRINT@469,"PLEASE WAIT A MOMENT �
40 GOT0300 �
96 ' �
97 '============================== �
98 MAIN PR03RAM�I 

99 '============================== 
100 CLS:S=0:T=0:PRINT@31-(LEN(X$)/2),X$ 
110 FORJ=lTOI:P=519:Q=568:GOSU81000:GOS 
U81010 
120 POKE16639,R(A(J),l):POKE16640,R(A(J 
) , 2) �
48 80-U.S. Journal �

130 READ I$,J$,K$,L$,M$,N$,O$:IFI$=1111TH �
EN270 �
140 Y$=INKEY$:I$="===> 11+I$+11 <===" �
150 PRINT@l28,CHR$(30);:PRINT@256,CHR$( �
312J);:PRINT@320,CHR$(30); �
160 Z$=1111 :Z$=INKEY$ �
170 A=RND(9):0N A GOSUB1160,1180,1200,l �
220,1240,1260,1300,1320,1350 �
180 A=RND(9):0N A GOSUB1170,1190,1210,l �
230,1250,1270,1310,1330,1370 ' �
190 PRINT@l59-(LEN(I$)/2),I$ �
200 PRINT@261,"<l> "J$; :PRINT.@292,"<3> �

"L$; 
210 PRINT@325,"<2> "K$; :PRINT@356,"<4> 

"M$ 
220 GOSUB1510: PRINT@464, "TYPE THE NUMBE 
R OF YOUR CHOICE 
230 PRINT@606, 11 ?11 ;:IFZ$=>11 l 11 ANDZ$<=11 4"T 
HENPRINT@606,Z$;ELSE160 
240 IFZ$=N$THENS=S+l:GOSUB1450ELSET=T+l 
:GOSUB1470 
250 PRINT@921, "SCORE =";INT( (S/ (S+T)) *l 
00); 
260 NEXTJ 
270 END 
296 I 

297 '============================== 
298 ' READ DATA INTO STRINGS 
299 '============================== 

300 READAl:FORI=lTOAl:READA:B0=B0+cIIR$ ( 
A):NEXT 
Jl0 FORI=lTOAl:READA:Bl=Bl+cHR$(A):NEXT 
320 FORI=lTOAl:READA:B2=82+cHR$(A):NEXT 
330 FORI=lTOAl:READA:B3=B3+cHR$(A):NEXT 
340 READA2:FORI=lTOA2:READA:Cl2J=C0+cHR$( 
A) :NEXT 
350 FORI=lTOA2:READA:Cl=Cl+CHR$ (A) :NEXT 
360 FORI=lTOA2:READA:C2=C2+cHR$(A):NEXT 
370 FORI=lTOA2:READA:C3=C3+cHR$(A):NEXT 
380 FORI=lTOA2:READA:C4=C4+cHR$(A):NEXT 
390 FORI=lTOA2:READA:C5=C5+cHR$(A):NEXT 
400 FORI=lTOA2:READA:C6=C6+cHR$(A):NEXT 
410 FORI=lTOA2:READA:D0=D0+cHR$(A):NEXT 
420 READA3:FORI=lTOA3:READA:Dl=Dl+cHR$( 
A) :NEXT 
430 READA4:FORI=lTOA4:READA:E0=E0+cHR$( 
A):NEXT 
440 FORI=lTOA4:READA:El=El+cHR$(A):NEXT 
450 FORI=lTOA4:READA:E2=E2+cHR$(A):NEXT 
460 FORI=lTOA4:READA:E3=E3+cHR$(A):NEXT 
470 FORI=lTOA4:READA:F0=F0+cHR$(A):NEXT 
480 FORI=lTOA4-l:READA:Fl=Fl+cHR$(A) :NE 
XT 
490 FORI=lTOA4:READA:F2=F2+cHR$(A):NEXT 
500 FORI=lTOA4:READA:F3=F3+cHR$(A):NEXT 
510 FORI=lTOA3:READA:F4=F4+cHR$(A):NEXT 



Quiz 

516 I 

5 l 7 I =======:======================= �
518 ' LINE FEEDS ANO BACK SPACES �
519 '============================== �
520 G0=CHR$(25)+STRING$(7,24) �
530 Gl=CHR$(26)+STRING$(5,24) �
540 G2=CHR$(26)+STRING$(6,24) �
550 G3=CHR$(26)+STRING$(9,24) �
560 G4=CHR$(26)+STRING$(10,24) �
570 G5=CHR$(26)+STRING$(13,24) �
576 I �
577 '============================== �
578 ' CUMULATE STRINGS INTO FIGURE �
579 I=================·============= �
580 HA=Bl+Gl+c0+G0+00+G4+E0+G5+F0+G3+F4 �
590 HB=Bl+Gl+c0+G0+00+G0+00+G4+E0+G5+F0 �
+G3+F4 �
600 HC=Bl+Gl+cl+G0+00 �
610 HD=Bl+Gl+c2+G0+00. " �
620 HE=B2+Gl+c3+G0+00 �
630 HF=B3+Gl+c4+G0+00 �
640 HG=B0+Gl+c5+G2+01 �
650 HH=Bl+Gl+c6+G0+00 �
660 HI=E0+G5+F0+G3+F4 �
670 HJ=El+G5+Fl �
680 HK=E2+G5+F2 �
690 HL=E3+G5+F3 �
696 I �
697 I==·============================ �
698 ' SAVE DATA POINTERS �
699 '============================== �
700 I=0:REAOX$:I=I+l:R(I,l)=PEEK(l6639) �
:R(I,2)=PEEK(l6640) �
710 REAOI$ ,J$,K$, L$,M$ ,N$ ,0$: IFI$='"'THE �
NI=I-l:GOT0730 �
720 I=I+l:R(I,l)=PEEK(l6639):R(I,2)=PEE �
K(l6640):GOT0710�
726 I �
727 '============================== �
728 ' RANDOM INDEX FOR POINTERS �
729 '============================== �
730 FORJ=lTOI:T(J)=RN0(999):A(J)=J:NEXT �
J �
740 FORJ=lTOI:FORK=lTOI-J �
750 IFT(K)>T(K+l)THENT=T(K):T(K)=T(K+l) �
:T(K+l)=T:A=A(K) :A(K)=A(K+l):A(K+l)=A �
760 NEXTK �
770 NEXTJ �
780 GOT0100 �
996 :• �
997 '============================== �
998 1 ANIMATE DUCKS �
999 '============================== �
1000 PRINT@P+63,HA;:RETURN �
1010 PRINT@Q+63,HA;:RETURN �

!1020 PRINT@P-1,HB;:RETURN # 23 

........ ,..n11-.i ! 
�i�i�i�a�~�u�u�1�w� • 

COMP.ARE OUR 
PRICES! 

DISNTJI[@ 
MODEL Ill UPGRADE 
FEATURES: 
• Gold Plated Edge Connectors 
• Switching Power Supply 

(Runs cooler) 
• 40/80 Track supported 
• Single/Dual Head supported 
• Metal Disk Drive Brackets 
• All Hardware and Cables for 2 

Disk Drive 
• 1 Hour or Less for Installation 
• 100% Compatible 
• No Soldering Needed ,.;iiiliBBliiiii=B===;;F11
• 180 Days Warranty on Controller ..., 

DISKIT Ill DISKIT Ill DISKIT Ill 
W /Out Drives W/One Tandon W/Two Tandon 

100· 40 Tack Drive Disk Drives 

$32900 $54900 $76400 
..__DEALER INQUIRIES WELCOME--• 

THE NEW MICROBUFFER@ PARAGON MAGNETICS GOLD .... $23.95 

ACCEPTS DATA AS FAST AS 
YOUR COMPUTER CAN SEND IT 
MBP-16K Parallel ...... ... .... ......... $159.00 
MBS- 6K Serial ... ... ... .. ............. . $159.00 
INTERFACE CARDS 
8141 (RS-232) ..................... .... ........... $ 75 
8150 (2K Buffered RS-2.32)...... ......... $150 
8161 (IEEE 488) .. .. .......... .. ........... .. .... $ 55 
8131 (Apple Card) ...... ...... .................. $ 85 
8230 (Apple Cable) .... ....... .... .............. $ 25 
8220 (TRS-80 Cable) ............. .. .......... $ 25 These diskettes are fully guaranteed for 

OKIDATA MICROLINE 82A ........ $ 549.00 
OKIDATA MICROLINE 83A ........ $ 799.00 
OKIDATA MICROLINE 84 ......... $1199.00 

MODEL I complete MODEL Ill 

DISK DRIVES 
Includes Case, Power Supply 

90 Days 100% Warranty 

$28995 
BARE DRIVES 
TANDON 5% INCH SW' 2S/0Den 10-sactor (MOSS0-10) ...... $39.95 
100 1 SINGLE HEAD 40 TRK .... .. . 229.00 SW' 2S/4Den 10-sector (MDS57·10).......$51.50 
100 2 DUAL HEAD 40 TRK ..... .. .... 299.00 
100 3 SINGLE HEAD 80 TRK ....... 299.00 
100 4 DUAL HEAD 80 TRK ...... ... .. 429.00 HUB RING KIT for 51/c'' disks••••••• $10.95 

MODEMS REFILLS (50 Hub Rings) ................ $ 5.95 
UDS 103 LP DIRECT CONNECT .. 175.00 CLEANING KIT for SW' drives ••. • $24.95 
UDS 103 JLP AUTO ANS ............. 209.00 sv.-tnch diskette case .................. $ 3.50 
HAYES MICROMODEM II (APPLE)299.00 8· inch diskette case ...................... $ 3.95 
HAYES 100 MODEM (S-100) .. ...... 325.00 5V• · inch Fiie Box for 
HAYES SMART MODEM (RS-232) 249.00 so diskettes ............................ $24.95 

PARAGON 
magneticsr11 

<fidd 
MTC's 

premium Single Sided Solt-Sectored 
DOUBLE DENSITY. 5' 4-inch diskettes 

�f�g�g�.�;�.�e�~�~�~�c�~�~� �~�~�:�-�~�~�~�~�i�~�d �· �.� �l�~�~�~�~�~�a�l�i�l�~� 
GOLD' 

(DOUBLE-DENSITY) Single-sided soft. 
sectored 5V• inch 100% error-tree certified. 

one year against defects (retum any bad 
diskettes) and we will replace FREE. 
MOS Disk Pak Box of 10 .............. $21.95 
5 Boxes of 10 Disks ...................... $99.95 

VERBATIM 
Soft-Sectored Diskettes 
5'14'' 1S/0Den (MD525·01 ) ............ $26.95 
5'14'' 2S/DDen (MD550·01) ............ $39.95 
5'14'' 2S/4Den (MD557-01) ............ $51 .50 
8" 1 S/DDen (FD34-8000) .......... $43.95 

�H�a�r�d �~ �S�e�c�t�o�r�e�d� Diskettes 
SW' 15/DDen 10-sector (MDS25-10) ......$26.95 

Supplies 

HUB RING KIT for 8" disks .......... $12.95 

DISKIT Ill IS A @ OF MOS 

MOST ORDERS • Add $3.00 for shop. 
SHIPPED WITHIN Prices, Specifications WJ;JCCEPT ping & handling 

ONE BUSINESS DAY and Offerings subject : MASTER CHARGE • $3.00 EXTRA for 
Products damaged In to change without •CHECKS C.O.D. 

transit will be notice. •MONEY ORDERS • Ohio residents add 
exchanged. • c.o.o. 6.5¢ sales tax 

�~�- .�~�±� A\ICAO Dl\.TAS\IPPt.IES 

�M
�i�l�~� 7541 MENTOR AVENUE/#108 
�~� MENTOR, OHIO 44080 

Call: (216) 951-6502 
1030 PRINT@Q-'-1,HB;:RETURN 
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1040 �P�R�I�N�T�@�P�~�l�,�H�C�;�:�R�E�T�U�R�N� 

1050 PRINT@Q-1,HC;:RETURN 
1060 PRINT@P-1,HD; :RETURN 
1070 PRINT@Q-1,HD;:RETURN 
1080 PRINT@P-1,HE; :GOSUB1020:RETURN 
1090 PRINT@Q-l,HE;:GOSUB1020:RETURN 
1100 PRINT@P-l,HF;:GOSUB1020:RETURN 
1110 PRINT@Q-l,HF;:GOSUB1030:RETURN 
1120 PRINT@P-1,HG; :GOSUB1020:RETURN 
1130 PRINT@Q-l,HG;:GOSUB1030:RETURN 
1140 PRINT@P-1,HH; :GOSUB1350:GOSUB1020: 
RETURN 
1150 PRINT@Q-1,HH; :GOSUB1370:GOSUB1030: 
RETURN 
1160 PRINT@P+63,HC;:RETURN 
1170 PRINT@Q+63,HC; :RETURN 
1180 PRINT@P+63,HD;:RETURN 
1190 PRINT@Q+63,HD; :RETUHN 
1200 PRINT@P+63,HE;:RETURN 
1210 PRINT@Q+63,HE; :RETURN 
1220 PRINT@P+63,HF;:RETURN 

· 1230 PRINT@Q+63,HF; :RETURN 
1240 PRINT@P+63,HG; :PRINT@P+63,HA; :RETU 
RN 
1250 PRINT@Q+63,HG; :PRINT@Q+63,HA; :RETU 
RN 
1260 PRINT@P+63,HH;:PRINT@P+63,HA;:RETU 

. RN 
1270 PRINT@Q+63, HH;: PRINT@Q+63, HA; :RETU 
RN 
1280 PRINT@P+250, HI; :RETURN 
1290 PRINT@Q+250,HI;:RETURN 
1300 PRINT@P+250,HJ;:GOSUB1490:GOSUB128 
0:RETURN 
1310 PRINT@Q+250,HJ;:GOSUB1490:GOSUB129 
0: RETURN 
1320 PRINT@P+250,HK;:GOSUB1280:RETURN 
1330 PRINT@Q+250,HK;:GOSUB1290:RETURN 
1340 PRINT@Q+250,HK;:RETURN 
1350 PRINT@P+250,HL; :GOSUB1280:RETURN 
1360 PRINT@P+250,HL;:RETURN 
1370 PRINT@Q+250,HL;:GOSUB1290:RETURN 
1380 GOSUB1020:PRINT@P," "; :PRINT@P+62, 

n � ";:PRINT@P+66," 11 ;:GOSUB1000:RETURN 
1390 GOSUB1030:PRINT@Q, 11 11 

; :PRINT@Q+62, 
II II i: PRINT@Q+66 'II II i :GOSUB 1010: RETURN 
1400 FORI=lT05:PRINT@P-l,HG;:PRINT@Q-l, 
HG;:PRINT@P-l,HB;:PRINT@Q-1,HB;:NEXTI:R 
ETURN 
1410 FORI=lT05:PRINT@P+250,HJ;:PRINT@Q+ 
250,HJ;:PRINT@P+250,HI;:PRINT@Q+250,HI; 
:NEXTI :RETURN 
1420 FORI=lT05:PRINT@P-l,HE;:PRINT@Q-l, 
HE; :PRINT@P-1,HB; :PRINT@Q-1,HB; :PRINT@P 
;-1,HF; :PRINT@Q-1,HF; :PRINT@P-1,HB; :PRIN 
T@Q-1,HB;:NEXT:RETURN 
1430 FORI=lT05:GOSUB1260:NEXTI:RETURN 
50 80-U.S. Journal 

1440 FORI=lT05:GOSUB1270:NEXTI:RETURN 
1450 GOSUB1510:GOSUB1000:GOSUB1010:GOSU 
B 1020: GOSUB 10 30:GOS UB 1490:GOSUB1060 :GOS 
UB1050:GOSUB1500 . 
1460 GOSUB1020:GOSUB1030:GOSUB1510:GOSU 
Bl410:GOSUB1400:GOSUB1510:GOSUB1380:GOS 
UB1390:RETURN 
1470 GOSUB1510:GOSUB1000:GOSUB1010:GOSU 
Bl020:GOSUB1030:GOSUB1490:GOSUB1060:GOS 
UB1050:GOSUB1500:GOSUB1420:GOSUB1510:GO 
SUB1380:GOSUB1390:GOSUB1360:GOSUB1180:G 
OSUB1340:GOSUB1510 . 
1480 0$=STRING$(30,32)+0$:FORI=lTOLEN(O 
$):PRINT@785,MID$(0$,I,30);:FORR=lT020: 
NEXTR:NEXTI:GOSUB1510:RETURN 
1490 FORR=lT05:NEXTR:RETURN 
1500 FORR=lT0300:NEXTR:RETURN 
1510 FORR=lT030:NEXTR:RETUHN 
1994 I 

1995 I =====::::::::::::::::=:=:==o:::::::== 
1996 ' GRAPHIC DATA 
1997 ' NO. OF ITEMS = 185 
1998 CHECKSUM = 22709I 

1999 '============================== 
2000 DATA 3, 32, 32, 32, 32,176, 32,l 
60, 176, 32, 32, 160, 144 
2010 DATA 7, 32,176,182,191,185,176, 
32,176,176,182,191,189 
2020 DATA 32, 32, 32, 32,190,191,185,1 
76,176,160,184,187,183 
2030 DATA 189,144, 32, 32,160,190,187,1 
83,180,144, 32,176,158 
2040 DATA 191,173,176, 32, 32,176,190,1 
91,189,176, 32, 32, 32 
2050 DATA 32,191, 32, 32, 32, 5,130,1 
31,191,131,129, 13, 32 
2060 DATA 32, 32,184,191,189,191,190,1 
91,180, 32, 32, 32,139 
2070 DATA 175,191,191,191,189,191,190,l 
91,191,191,159,135,139 
2080 DATA 175,191,191,191,189,191,l90,l 
91,180, 32, 32, 32, 32 
2090 DATA 32, 32,184,191,189,191,190,1 
91,191,191,159,135, 32 
2100 DATA 32, 32,139, 191, 191,191,191, L 
91,135, 32, 32, 32, 32 
2110 DATA 32, 32, 32,139,191,191,191,1 
35, 32, 32, 32, 32, 32 
2120 DATA 32, 32,139,191,191,191,191,1 
35, 32, 32, 32, 32, 32 
2130 DATA 32,139,191,191,191,191,135, 
32, 32, 32, 32,176,187 
2140 DATA 131,183,176 
2996 I 

2997 '============================== 
2998 DATA FOR QUIZI 

2999 '========================;:::===== 
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Quiz 

TAPE · · · NOW YOU WILL TOO! �
WITH CASSETTE ENHANCEMENTS THAT WORK 

3000 DATA D 0 Y 0 U S P �~� A K S 0 
U T H E R N C 0 U N T R Y ? ? 

3010 DATA AIR,ATMOSPHERE,MELODY,AURA,A 
SPAN OF TIME,4 
3020 DATA" ••• <4> A SPAN OF TIME EQUA 
L TO 60 MINlJI'ES; AS IN, IT'LL TAKE ABO 
UT AN AIR TO FINISH THIS JOB • • • 11 

3030 DATA BALL,A FORMAL DANCE,TO BUBBLE 
WHEN HEATED,A ROUND OBJECT,TO CRY,2 

3040 DATA " ••• <2> TO BUBBLE WHEN HEAT 
ED; AS IN, I'M GONNA BALL ME SOME WATE 
R ••• II 

3050 DATA CORE,HEART,INNERMOST PART,ESS 
ENT I AL MEA.'.\JING, AlJTOJVIOB I LE, 4 
306CJ DATA " ••• <4> AN AUTOMOBILE; AS I 
N, MY OLD CORE IS DONE QUIT ON ME 

3070 DATA FAR,A CONFLAGRATION,DIFFERENT 
IN QUALITY,REMOTE IN TIME,DISTANT,l 

3080 DATA 11 <l> A CONFLAGRATION; AS 
IN, LARO-A-MIGHTY! THE HOUSE IS ON F 

AR! ••• II 

3090 DATA FUR,TO LEVEL OlJI',ANIMAL HAIR, 
A COAT,DISTANT,4 

3100 DATA 11 <4> DISTANT; AS IN, IT 
'S A FUR PIECE TO THE NEXT TCMN ••• " 
3110 DATA HEP,AN OUTDATED SLANG WORD,WI 
SE,ASSIST,UP-TO-DATE,3 
3120 DATA 11 

••• <3> ASSIST; AS IN, HEP 
ME MAKE IT THROUGH THE NIGHT • • • 11 

3130 DATA LACK,SIMILAR TO,A DEFICIENCY, 
NEED,MISSING, 1 
3140 DATA 11 <l> SIMILAR TO; AS IN, 
THIS HOUSE LOOKS LACK A TORNADO DONE H 

IT IT • • • II 

3150 DATA STEEL,WEAPON,QUIET,HARD METAL 
,TAKE UNLAWFULLY,2 
3160 DATA 11 <2> QUIET; AS IN, HE W 
AS AS STEEL AS A MOUSE ••• 11 

3170 DATA THANK,EXPRESS GRATITUDE,MEOIT 
ATE,HOLD RESPONSIBLE,PRAYER,2 
3180 DATA 11 <2> MEDITATE; AS IN, L 
ET ME THANK ON IT FOR AWHILE ••• 11 

3190 DATA WRENCH,A TOOL,TO INJURE,TO TIN 
IST,WASH LIGHTLY,4 
3200 DATA" ••• <4> TO WASH LIGHTLY; AS 
IN, I MUST WRENCH our MY UNDERWEAR •• 

II 

3210 DATA,,,,,, • 

SPEED. RELIABILITY. VERSATILITY 

KWICOS: (Mod I) A programmer's program ... for novice or expert. 
Not just a simple speed-up (2x to 6x keyboard select) but an easy 
to use operating system that fully supports your cassette recorder. 
Features: save, load, verify, search, chain-load, catalog, and test­
read of both BASIC and machine code programs; passwords, long 
titles, debounce, self 'backup' feature, and more ......... .......... $24 

KOS3: (Mod 3) All 'kwicos' features at 2200 baud, plus KWI K set 
of: clock and date, cassette high/ low, 1/0 routing, etc.......... $24 

KWIKIT : (mini-system, BASIC programs only) EasyLoad double­
speed for Mod I, 2200 baud for Mod 3. Many 'kwicos' features 
and upward compatible ..... .... $9.SO (add $2 for debounce) 

KWINK : 'SYSTEM' duplicator supreme. Makes stand-alone fast­
loading copy of any 'system' pgm (3 min tape in 44 sec!) .. $12 

KLOAD : Makes stand-alone fast-loading copy of BASIC programs. 
Does for BASIC programs what 'kwink ' does for SYSTEMs ... $12 

KLOAN: (Model 3 only) Makes standard 500 or 1500 baud copy 
of any standard 500/1500 baud SYSTEM program ............. �

�~ �.�~�1�1�~� SOFTWARE 
816 E. Maupin Street 
P.O. Box 328 

1

$I0 1 

-= ..,. trating " pinch hits!" Protects delicate CPU relay contacts too. 
,_ .__ ;. Use with all Radio Shack and most other recorders. $16.M 

Ea_ LEMONS TECH SERVICES 
325 N. Highway 65 P.O. Box 0429 

TAKE THE (Model 1) LOADS OFF YOUR MIND! 

Plug in a LEMON-AID LOADER ...in seconds ... End SYSTEM 
and CLOAD problems for good. PLUS flawlessly load Model 1 
programs at 6x speeds using KWI K Software (see ad at left). 

CTR 80 , BOA, 
Model LL .Original �
Great Little Loader. �

$12.99 �

Model LLO ... Deluxe �
with handy polarity �
and bypass switch. �
Plus volume control­�
led speaker/earphone �
jack for automatically �
monitoring saves/loads. �

MODEL LSS$18.99 Use LemonAi d and Soft Switch 
t ogether or use either alone. 

1, 

NEW! .Model LSS ... �P�u�s�h�b�u�t�t�~�n� and CPU controlled solid state 
"soft" switch. Pre-position tape to start of program without 
danger of "switch hits." Automatic motor-off delay at end of 
programs moves program past pressure rollers eliminating frus· 

Bolivar, Mo. 65813 Buffalo, MO. 65622 
(417) 326-7154 or (417) 345-7643 # 24 

Call either number any day (until 10 pm) for orders or information. $1.00 credit on all phone orders. US mail orders postpaid. 
Add $3.00 for COD or overseas orders. Missouri residents add 3.125% sales tax. Satisfaction guaranteed on all products ! 

# 24 
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