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¥ FREE SOFTWARE =1
Order any item by July 31st, 1990 and you may have your choice ol either the
Silly Syntax story creation game (including two stories) or the Flying Tigers
arcade game for Free! - You don’t even pay shipping!

N

CALLIGRAPHER

CoCo Calligrapher - Turn your
CoCo and dot-matrix printer into
a. calligrapher’s quill. Make beau-
tilul 1nvitations, flyers, certif-
icates, labels and more. Includes
three % inch high fonts. Works
with many printers such as Epson,
Gemnini zm(j] Radio Shack. Over
135 additional fonts are available
&see below). Tape/Disk (RS-DOS);
$24.95.

Calligrapher V2 - Prints all the
zame fonts as the CoCo Calligra-
pher. It reads a standard text file
which contains text and format-
ting codes. You specify the fonts,
centering, left, right or full justi-
fy, line fill, margin, line width,
page  size, age reak, page
numbers,  iodentation,  multiple
columns, macros, headers, footers
and more. Includes the same 3
fonts with additional fonts avail-
able below. Disk only; Specify
089 or MS-DOS; $24.95.

Calligrapher Fonts - Requires
Calligrapher above, Each set on
tape or disk with 8 to 10 fonts;
Specify RS-DOS, 089 or MS-DOS
format; $44.95 each:

Set #1 Reduced and reversed originals;
Set #2 Old Style and Broadway;

Sct #3 Antique and Business;

Set #4 Wild West and Checkers;

Set #5 Stars, Hebrew and Vietorian;

Sct #6 Block and Computer;

Set #7 Smali: Roman, Italies, Cubes, ete;
Set #8 Novelty lonts;

Sect #0 Gallant and Spartin;

Set #10 Several Roman fonts;

Set #11 Gothic and Seript;

Set #12 More Roman and 1talic;

Seét #13 Sceveral Courter fonts;

Sel #14 Modern and Sereen;

Set #15 Tektron and Prestige.

I'ont Packages avail-
able on disk only, with 25 to 30
fonts; Specily RS-DOS, 0OSY or
MS-DOS format; 29.96 for any
one or save by buying two or
more at $19.95 each:

Pke #1 - Above font sets 1, 2 and 3;

Pkg #2 - Above font sets 4, 5 and 6;

Pkg #3 - Above font sets 7, 8 and 9;

Pkg #4 - Above font sets 10, 11 and 12;
Pkg #5 - Above font sets 13, 14 and 15.

Econom

Calligrapher Combo Package - Includes the Calligra-
her and any two Economy ['ont [Packages (vour choice)

or only $59.95. Specily RS-DOS, 089 or MS-DOS format.,

Samplec Calligrapher CliPix Pictures

The TFont Massager - This
089/MS-DOS  utility program al-
lows you to do many things to

_Calligrapher font files. You may

create new fonts, modify existing
fonts, invert fonts, compress fonts,
double the height and/or width
halve the height and/or width an

convert between RS-DOS and
059/MS-DGS formats. (Note: 059
and MS-DOS font files are identical
and need no conversion. Simply copy
or upload the files from one 08 to the
other] 0S8 or MS-DOS; $19.95.

Calligrapher CIliPix - The
Calligrapher may now include
graphies pictures along with the
text it prints. There are current-
ly 9 dilferent CliPix disks avail-
able, each one has over 60
different graphic pictures. While
the 0QS9/MS-DOS  Calligrapher
may easily combine both text
and CliPix, the RS-DOS {CoCo}
Calligrapher may also print out
the CliPix. $9.95 each.

Clil’ix #1 - Animals

Ciirix #2 - Astralogy /Mythology
CiiPlx #3 - Jobs (Occupations)

CliPix #4 - KidStuff

CliPix #5 - Miscellaneous

CliPix #6 - QOceasions

CliPix #7  Sports

ClilPix #8 - Vehicles

DATA BASE

TIMS Combo Package - All
three of the following programs:
TIMS, TIMS Mail and TIMS Util-
ity on one disk - $34.95. Save
about $20.00!

CHPIx #0 - X-Rated

SPECIAL INTEREST

Rental Property Income and

Expense Management Package -

Malntain rental property income

and expense records and print re-

ports. 2% expensce categories. Lhis
program may be tax deductible.
sk only; $29.95.

TIMS (The Information Man-
agement System) - Tape or
disk, fast and simple generaﬁ data
base program. érea,te files of
records that can be quickly sorted,
scarched, deleted and updated.
Powerful printer lormatting. Up
to 8 user fields, sort on up to 3
fields. Tape/Disk; $19.95.

TIMS Mail - Tape or Disk based
mailing list program. Files are
compatible with TIMS. IMast and
simple to use. Supporls labels 1,
2 or 3 across, 2% to 4 inches wide,
Tape/Disk; $19.95.

TIMS Utility - Utility companion
for TIMS and TIMS Mail for
multi-term scarch (AND and OR
logic), global change and delete,
split ~large files and more!
Tape/Disk; $14.95.

EDUCATIONAL

The KEducational Combo -
The Combo includes these edu-
calional {(and entertaining)
gal‘nes:

Silly Syntax - (ages 5 and up)
Galaetic Hangman - (ages 7 and up)
The Presidents - (ages 10 and up)
The Great USA - (ages 9 and up)
Trig Attack - (ages 9 and up)

All five programs on one disk for
ouly $29.95!

For a complete catalog of Sugar Software products and fonts, send a stamp and a label.

/-\If W E——
RAINBOW VIsA
/| | e

*TRS-80 is a trademark of Tandy Corp.

SUGAR SOFTWARE
P.O. Box 7446
Hollywood, Florida 33081
(3035) 981-1211

All progrome run on the CoCo [, 2 and 3, 32K
FExtended Basic, unless otherwise mnoled. Add
‘81,50 per tape or disk for shipping and han-
diing. [lorida residents add 89 sales tax, COD
orders add 35. Dealer inquiries invited. Orders
gencrally shipped in 24-48 hours. No refunds

- er exchanges without prior authorizatiou.




Turn of the Screw _

Clearing the Paths

by Tony DiStefano
Contributing Editor

ast month we covered the tools
-you need to design and test a digi-
tal circuit. Now I’'m going to show
you how to use those tools to get
the circuit working. Remember,
take your time and be patient during this
project. Look at any problems (rom all
angles and don’t leave out the obvious.

As an example of trouble-shooting, 1
just rcceived a new 2400-baud external
modem at work. 1t is my job to see that
equipment works well before it’s used, so 1
connected this modem o a computer and
tried it out. All' worked well, except it
didn’t hang up the phone when I gave it the
proper command. I tapped it lightly and it
worked. I thought something was loose, s0
I opened it up to take a look. There was
nothing loose. I thought perhaps it was a
short. Wrong. After a while I noticed that if
I disconmected the telephone line and re-
connected it, everything worked alright. So
I thought it must be the relay. I checked the
signal going to the relay and it was okay. It
occurred to me that the contacts of the relay
may have been sticking and the tap released
it. This idea did not make complete sense.
If the line was not connected, an ohm meter
test said that the relay contacts did not stick.
Yet when the ling was connected, it would
not let go. This was quite a puzzle,

After checking and checking again, 1
came up with nothing. Then I sat back and
looked at all the facts. It would only stick
when the line was on. What was in the line
{hat would make a relay stick? Perhaps it
was a magnetic ficld. The telephone line is

Tony DiStefano is a well-known early spe-
cialist in computer hardware projects. He
lives in Laval Ouest, Quebec. Tony’s user-
name on Delphi is DISTO.

a DC signal. A normal modem uscs a
transformer to couple the line to the rest of
the circuits. A DC current through a coil
makes amagnetic field. I checked the trans-
former. It was right next 1o the reed relay.
DidTsay reedrelay? A reed relay relies on
amagnetic field to hold its contacts closed,
Tt seemed impossible, T know. I looked at
the relay and noticed that in the assembly
stage, the relay was bent and leaned right
against the transformer. Could it be that the
magnetic field generated by the transformer
was holding the reed relay closed? The
theory was perfect. [ leaned over and bent
the relay away from the translormer. The
rclay no longer staycd stuck when 1 told it
to hang up. Well, this just goes to show you
that nothing is too far-fetched.

Not all repairs are fun. Takc alook atthe
do-nothing circuit in Figure 1. Tt has (three
chips, two 741.8139s and a 741.832. The
circuil does nothing more than some funny
memory mapping. | am using this circuit as
a means of showing you how to tackle
trouble-shooting and how to check if the
circuit works well. You may want to build
this circuit, but remember, it doesn’t do
much. The power connections are nof
marked on this diagram (the CAD program
T use does not show them), but here is the
hist: UT and U2, 45V is Pin 16; ground is
Pin 8; U3, +53V is Pin 14; and ground is
tound on Pin 7.

First give the circuit and board a careful
visual check. Are the components in their
sockets properly? Pushed down all the way?
No pins sticking out? Now lock at the
solder side. Any solder shorts? Cold solder
joints? Look at the edge connector. Is it
clean? Any broken traces? Before plugging
the circuit in, check to see that all the
connections are made. Check them again,
one wire at a time. When you think 1t’s

okay. check with a continuity meter for
shorts between +5V and ground. There
should be resistance, but not a dead short.

Now we are ready to plug it in. With all
power off, plug in the circuit. Turn the
power on and look for your regular screen.
If it is not what you usually get, turn it off
right away. If it powers up properly, pro-
cecdtothe nextstep. Ifitdoes not, youhave
to determine what is causing the malfunc-
tion. It can be in the power or a line that
connects to the computer’s address or data
lines. Check all lines to the computer for
shorts or outputs directly to the address
lines.

When building or trouble-shooting a
circuit, it is best to understand how the
circuit works. Look at Figure 1 again. To
make sure this works, proceed at a logical
level. In Lhis case a voll meter and a digital
probe are all the trouble-shooting tools you
need. You’ll need the standard tools, of
coursc, to makc repairs. Start with a volt-
meter. Use the scale that gives you the most
accurate reading at about 5 volts. Put the
negative side to a known good ground and
check lo make sure there is 5 volts onevery
chip. This often solves the problem. Also
check to make sure there is 0 volts on every
grounded pin of every chip. An ungrounded
chip can also be the problem.

When you are sure there is voltage and
ground in every chip, use the logic probe.
Set it to the TTL mode. It must be powered
from the same circuit you are testing. To
check the probe, check a known good ground
and a known good +5 volts. The probe
indicates the High and Low states propetly,
either with LEDs, sound or both. The signals
from the computer are always changing,
particularly the address and data lines. Check
to see if these signals appear at the chips —
that is, pins 2, 3, 13 and 14 of U1 and U2.
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If there is not a signal at all of these pins,
something is wrong with one of the pins.
The probe should indicate an oscillating
signal.

With all the above signals okay, test the
circuitin action. From the diagram, address
lines AO through A3 work with the *$CS$ pin
of the CoCo. We know the *sCs signal is
active from $FF40 to $FF5F. Also, if you
look at the diagram, the *SCS signal goes to
every G pin of the 74L.5139s. Let’s start
with U 1 A. The two inputs consist of thc A3
address line on Pin A and the R/¥W signal
on Pin B. The only connected outputis YO.

Therefore, using the logic diagram for a
74139 when G is Low, A and B have to be
Low before there is a Low signal at YO,
This means a Write signal with A3 Low.
The next gate is U1B, which is similar but
with A2 instead of A3. Now werequire that
A2 also be Low. The third circuit is UZA.
This is done the same way as with the A3
address line but this time with the Al
address line. The fourth and last is U2B,
which is done the same way bul with AQ as
the A input.

Y ounced a signal that activates only one
of the four 74LS139s al a timie. 1f you look

at the binary number for A0 to A3, the
number you need te activate U1 A is $FF47
(0111 binary in the least significant byte
within the *SCS range. A one-line BASIC
program takes care of this:
10 POKE &HFF47,0 : GOTO 10

Type in the program and run it. With
vour probe, first test to see if the SCS pin is
working. Put the probe tip on any pin with
ihe sCs signal. Use Pin 1 of U1A; it is this
circuit you are testing. The probe shows a
small pulsc from High to Low. You can tell
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In the Beginning . . .

Your CoCo is the longest-lived, most innovative and,
surely. best-loved Computer cver to hit the market. In con-
stant use by millions of us for a decade now. its story is hoth
an interesting and fascinating one. And now you can relive
it all — all the fun, the people, the frustrations — in CoCo:
An Affectionate History of the Tandy Color Compriter.

This ancedotal history of the CoCo, by well-known au-
thors Dale and Esther Puckett, tells the stories ol those
people at Tandy who brought us the Color Computer: the
programmers who've put the 6809 through its paces: the
hardware gurus with their clectronic marvels; and the many
vendors who have made these innovations availible 1o us,
You'll also read about people tike you who have supported

the Coler Computer with countless hours at the keyboard
and by attending CoCo functions. You never know  you
might even read about voursell. And this says nothing of the
many pictures vou'll sce.

CoCo: An Affectionate History is scheduled for release
carly n the fall of 1990, Prior 1o publication it will be avail-
ible inan attractive Thnited-edition hardeover version for
only $45. A soficover version will also be available for
$15.95. But if you order now, you can reserve copies of the
soltcover version for a pre-publication price of just $13.50
apicce. Reserve acopy ol CoCo: An Affectionate History for
voursell, Or order several lor those you care about — and
take & walk down Mcmory Lanc together.

%S! T want to reserve:

-

__hardcover copies of CoCo. An Affectionate History for $45.00 apiece.

__softcover copies of CoCo: An Affectionate History for $13.50 (plus $2.50 S/I) apiece.

Name
Address
City

Signature

My check inthe amountof ____ _ isenclosed.

Or,billto: [AVISA [IMasterCard [ AmericanExpress
Account Number

ExpirationDatc

Mail to: CoCo History, The Falsoft Building, P.O. Box 385, Prospect, KY 40059. For credit card orders call (800) 84

8 d.m. o 5 p.m. EST.




this by the flashing LED or a warble in the
sound. Remember, BASIC is slow and the
pulse is real short. You may be able to tell
only by looking at the LED. To be sure the
inpul works, check the output, Put the probe
on Pin 4 of UTA. You should get the samc
pulse. If you don’t, check pins 1, 2 and 3
again. Now make sure the other three gates
are nol aclivated. Check the otherthree YOs
for no signal. Next, do the same for the
other three gates. The new addresses are:
&HFF4B for U1B, &HFF4D for U2A, and
&HFF4E for U2B. When you test for onc
working gate, make sure the other three are
not active.

You can safely say that the first two
chips are working. Now you must test the
next set of chips. Let’s start with U3A.
Think back to the truth table for an OR gate
and remember you are using it as a Negative
AND. Pin | and Pin 2 need to be Low in
order to get a Low at Pin 3. You must
change your software a bit in order to get
both parts of Ul in the diagram to go Low
at the same time. What is the value? Well,
both A2 and A3 must be Low and Al and
A0 must be High. The valuc then becomes
$3. Change the address to &HFF43 in your
one-line program, Run the program and get
the probe out. Y0 of ULA and YO of U1B
should both go Low. The probe verifies
this. Next, put the probe on Pin 3 of U3A;
it too should go Low. If it is not, check to
scc that the pulses are appearing at the
inputs of the 74LS32. Do the samc with the
other two 74L8139 parts and U3B. To do
this, calculate the right address, cdit the
one-line program and run it again. This
time, test the oulputs of U2A and U2B.
Check that they both go T.ow and that they
reach the proper pins of U3B.

At this point you can see that you prog-
ress from the computer to the end result onc
step at a time, from the input of one gate to
the output and then to the input of the next
gate. You must know what each gate does
and apply the theory (o each gale. Then you

must determine if that particular part of the
circuit is working propeily. 1f you don’t get
a proper signal at the output of a certain
gate, check the inputs. I they seem (0 be
right, you know there is power to the chip,
because vou have already checked it and
you know the inputs work. You can then
change the chip if you think that part is bad.
Don’tassume the part is bad just because it
doesn’t give you the right output.

Now take the next step. U3C is used as
a Negative-Logic AND gate. When inpul A
and input B are Low, output Y is Low. In
order to make the output of U3C go Low,
U3A and U3B must go Low, For this to
happen, all four 7418139 gates must be
active. This means you must change the
one-line program. Look at the conditions
for this. A0 to A3 must all he active, which
means four 0s. The new address becomes
&HFFA40, Edit the line and run the pro-
gram. From the previous tests you know
the outputs from U3A and U3B work. Itis
now just a matter of checking the final gate.
Using the probe, check the output of U3C,
It should work. If it does not, it can only be
one of the two inputs, Make sure the signals
from U3A to U3B arrive at their proper
destinations.

Up to now, all I have been using is a
probe, but in a simple circuit like this, a
probe may be the only tool you need. For
every poinl along these tests, you could
have used a scope instead. Procedures (or
using a scope are much - the same. One
differcnce 1s that most scopes have Lwo
channels, While this makes things a little
faster by observing two signals at the same
time, the real use for two channels is to
compare one channel to the other. There is
one drawback to using a scope. It is very
fast and (o be able to occasionally see one
pulse (BASIC is slow), the pulse on the
screen is very small. Also the sweep rate is
so slow that the screen flashes, which makes
it uncomfortable to work with. To get around
that, I usually punch in a little machine

language loop to store or load a byte into
memory. I do this so often that I know the
bytes by heart. Here is what I do:

POKE 4000,&4H1A "MASK INTERRUPTS
POKE 4001,&H50

POKE 4002,8&HB7 *STORE COMMAND
POKE 4003,&HFF “ADDRESS UPPER
POKE 4004,8&H40 ‘ADDRCSS LOWER
POKE 4005,&HB7 *BRANCH

POKE 4006,&HBF *BACK TO THE STO
RE COMMAND

EXEC 4000

This program is just a short loop to write
a value (usually O when using the EXEC
command) into a memory location. I change
the Write to a Read by doing one different
POKE. The REM statements just let you know
what is happening; I don’t type them in.

Those of you who are lucky (or rich)
eriough to own a scope can try this dual
channel test to examine the timing delays
of TTL gates. With this circuit working
(trouble-shoot, if not working), put one
channel of the scope to Pin 1 of ULA. Run
the lille program above. Adjust the sync of
the scope to gate a stable (race of the *SCS
signal, Now with the other channel of the
scopc, look at the output signal of U3C. In
theory, these two signals should be the
samc, but look carefully to see a slight
delay between the first channel and the
second. This delay is called the propaga-
tion delay. It is the time delay between the
input and the output of a gate. The more
gates used, the longer the propagation de-
lay gets. When you are designing complex
circuits like the Super Controller I or my
new 1-Meg upgrade, these delays are very.
critical and must be taken into account.

The next topic of discussion is the logic
analyzer. This design is the cream of the
crop, but I am not going to go into this. If
youneed to have one, you know how touse
it. This wraps up this month’s article on
trouble-shooting circuits. I

EST COCO

ASSEMBLY LANGUAGE PROGRAMMING
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THE BOOK - 289 pages of teaching
aggsembly language for the CoCo 1 & 2.
It's used as a school text and is an
intro to Computer Science. It describes
the 6809E instructions, subroutines,
interrupts, stacks, programming
philosophy, and many examples. Also
covered are PTAs, VDG, SAM, kyhd,
jystk, sound, serial port, and using
cassette and disk. $18.00 + $1.50 s/h,

"Assembly Language Programming for the CoCo" {The Book) and the CoCo 3 (The Addendum).
Professionally produced (not just skimpy technical specifications). THE CoCo reference books.

COCO 3 SPECIAL
Start your CoCo

library right.

‘See what the CoCo

can really do and

save money - buy

the BOOK and

THE ADDENDUM - Picks up
where the BOOK left off. Describes
ALL the CoCo 2 enhancements & how
to use them with assembly language.
The most complete GIME spec.
WOW - Super-Res Graphics,

Virtual Memory, New Interrupts,

and more information not available ADDENDUM Portsmouth, RI 02871
elsewhere. Find out what the CoCo 3 for only $27.00 +
can really do. $12.00 + $1.00 s/h. $2.00 s/h. See Us On DELPH!

US check or money
order. RI orders
add 6% sales tax

TEPCO

68 James Court
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The Assembly Line
Part Il: Get the Picture

earning to manipulatc graph-

ics images can be fun and in-

teresting. We’ll look at a pro-

gramthat takes any PMODE 3or

PMODE 4 picture and modifies
it 11 different ways. You can save your
picturc anytime, then continue modifying
the existing picturc or start again with a
ncw picture.

The machine language program (List-
ing 1) uses the ORG command several fimes
(lines 110, 340, 800, etc.). This wastes
memory, but [ wanted to make it easier 10
distinguish between the different routines.

'T'he BASIC program first asks you to put
the disk containing your picture into any
drive, then for the PMODE (3 or 4), the
filename and the drive number. After the
picture appears, press any key to get the
following menu options;

e Reducc the picture to half its height and
display the image on thc top of the screen.
o Reduce the picture to half its height and
mirror the image at the top and bottom of
the screen,

® Reduce the picture to hall its height and
copy the image to the topand hottom halves
of the screemn.

Bill Nee bucked the Snowbird trend by
retiring to Wisconsin from a banking ca-
reer in Florida. The success of this 13-part
series “Machine Language Made BASIC”
prompted him to continue writing articles
on machine language programming. You
can contact Bill at Route 2, Box 216C,
Mason, WI 54856-9302.
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by William P. Nee

o Reduce the picture to half its width and
display it on the left half of the screen.

o Reduce the picture to half its width and
mirror it on the left and right of the screen.
o Reduce the picture 1o half its width and
copy the image on the left and right halves
of the screen, _

o ['lip the entire picture from top to botlum.
o Flip the entire picture from left to right.
o Reduce the picturc to one-fourth its size
and mirror the image at the four comers,
e Reduce the picture to onc-fourth its size
and copy the image at the four corners,

e Undo afl modifications and display the
original picture {hut in the current PMODE).
o Toggle the PMODE from 3 1o 4 or from 4 to
3 and redisplay the currentmodified image.

Now let’s see how the various machine-
language routines accomplish each of these
modifications. Several of these routines are
called more than ooce, especially when
using the four-corner options, since there
are differences in setting colors in PMODE 3
and 4. There are also different routines for
the same mcnu options, depending on the
PMODE. All the routines use the initial graph-
ics on pages 1 through 4, convert them to
pages 5 through 8, then (ransfer the new
picture back to pages 1 throngh 4. Doing
this on a byte-for-byte basis really speeds
things along. Routines R1 to R10 (56100 to
$6C00) are primarily for PHODE 4 graphics,
but I'll point oul those that also apply to
PMODE 3.

The first rouline, R1 (lines 110 through
320}, reduces a PMODE 4 picture to one-hall
its height. Register X contains the start of
Page 1 graphics ($E00), and Reygister U

curilains the start of Page 5 graphics ($2600).
Lines 180 through 220 get the first byte of
the graphics data and OR it with the byte
dircctly below it. This isnecessary in PMODE
4 graphics becausc of the fine resolution
capabilities. Without checking two lincs at
once for set points, the modified image
could end up with a lot of blank spaces
where there should be some detail. The
result is the first graphics byte on Page 5.
The PCOPY routine (Line 320) transfers the
graphics back to pages 1 through 4.
Routine 2, R? (lines 340 through 780),
reduces the picture to one-half its width.,
Just as R1 reduces a picture by comparing a
byte to the one just beneath it, this routine
compares a hit to the one next to it (for our
purposes, two consecutive bits are one
nibble). The width of a graphics image is
reduced on a nibble-by-nibble basis.
Register A gets the first graphics byte
and uses the BIT command to test it (Line
430). The BIT command is the same as the
AND command bul only changes the Condi-
tion Code Register and does not alleci the
register being tested. The #192 in Line 430
represents the result of only the left two bits
(first nibble) being set (128+64=:192).
Register B contains the final result, so if
either Bit 7 or Bit 6 in Register Aisa 1, the
left-most bit in Register B is set (Line 450).
The nexttwobits in Register A are checked
{(32+16=48) and if eitheris a 1, the next hit
in Register B is set (Line 480). This proce-
dure continues through all of Register A.
When the first byte is checked, Register B
is only halffilled, so we need to get the next
byte (Line 550) and test its four nibbles.
When this is complete, Register B contains



the result of checking two bytes and can be
transferred to pages 5 through 8 (Line 680).
The result is transterred back to pages 1
through 4.

Routine R3 (Lines 810 through 980)
flips a picture along the horizontal axis.
Register X contains the first graphics loca-
tion on Page 1 and Register U contains the
bottom-left location on Page 8. Graphics
are transterred on a byte-for-byte basis.
When Register U reaches the end of a linc,
it has been automatically increased by 1
(STA ,U+),s0itis necessary to go back up 64
spaces (LEAU -64,U) to drop back one line.
Since there is no check for bits, (his Toutine
can be used in PMODE 3 or 4.

R4 (lines 1000 through 1450) flips a
picture along the vertical axis. Register X
contains the top-left graphics corner on
Page 1 and Register U contains the top-
right graphics comer on Page 5. Since not
only each hyte but also each bit is flipped,
we need to test each bit to see ifitisa 1 and,
it so, set the corresponding bit. Starting
with the left-most bit, each one is tested; if
itis a 1, the right-most bit in Register B is
set to 1. The reversed byte is then stored in
the upper-right corner of Page 5. This pro-
cedure continues through all four pages.

The nextroutine, R5 (lines 1470 through
1960), is uscd in conjunction with R2 (half

Since not only

each byte but
also each bit is
flipped. we need
to test each bit
toseeifitisal
and, if so, set
the correspond-
ing bit.

width) to produce a mirror image along the
vertical axis. This routine is almost the
same as the previous one, but Register Y
contains the upper-lett comer of Page 5.
The reversed byte is stored in the upper-
right corner of Page 5, and the original byte
is stored in the upper-left comner. Because
R? reduced the original picture o half its

width, R5 now creates a half-sizc mirror
image.

The sixth routine, R6 (lines 1980 through
2180), isused with R1 and R11 (half-height)
to create a mirror image at the top and
bottom of the screen. Register Y contains
the top-left graphics address of Page 5, and
Register U contains the bottom-left graph-
ics-address of Page 8. Thc half-size image
is reproduced on pages 5 and 6 and the
Mlipped image on pages 7 and 8. Since this
is done on a byte-for-byte basis, the routine
works in both PMODE 3 and 4.

The SAVE routine (lines 2200 through
2310) at $6700 saves the original picture in
high RAM starting at $8000. Note that the
interrupts are enabled in Line 2230 and
restored in Line 2300. The BASIC program
automatically calls this routine once you’ve
toaded the picture. The SHOW routing (lines
2330 through 2440) at $6800 is the reverse
of the SAVE routinc and redisplays the origi-
nal picture (in the current PMODE) when you .
select Option 11. Again note the interrupts
in Line 2360 and Line 2430.

R7 (lines 2460 through 2680) at $6900
copies an image in the upper-left corner to
all four corners on pages 5 through 8. This
modification is normally used with other
routines that reduce a picture to halt its
width and halfitsheight. Since the graphics

—

Model 101

and computer

Serial Ports

LR S 3 2 &

Serial to Parallel Printer Interface
* Works with any COCO

* & Compatible with “Centronics” Parallet Input Printers

% Just tum the knob to select any one of € baud rates 300-9600
* Comes complete with cables to connect to your printer

* Can be powered by most printers

Model 104 Deluxe Interface

with “Modem Switch”

* Same Features as 101 Plus

* Builtin Serial Port for your Modern ur other serial device

* Swilch between Serial Quiput and Parallel Output

* Comes with cables to connect to your computer and printer
* Can be powered by most printers

Model 105 Serial Switch

* Cormects to your COCO ta give you 2 switch selectable

% Comes with a 3 foot cable to connect to your computer
% MNow you can connect your Printer {or printer interfaca)

Cassette Label Printing Program

New Version 2.1 prints 7 lines of infermation

on Cassette labels

Comes on Tape with instructions to transter to disk
Menu driven, very easy to use

Save and Load Labels from Tape and Disk
Uses the features of your printer to print standard,
expanded, and condensed characters
Automatically Centers Each Line of Text
Allows editing of iabel before printing

Program comes with 24 labels to getyou started
16K ECB required

ThatCan —

Smith Corona.

That Cannot —

adapter.

METRIC INDUSTRIES, INC.

Some of the Printers

Supply power forthe 101 and
1041 are Radio Shack, Star,
Okidata, Brother, Juki, and

Some of the Printers

Supply power for the interfaces
are Epson, Seikosha,
Panasenic, Silver Reed and
NEC. If your printer cannot
supply power to the interface
you can ordert your interface
with the "P" option or you can
supply your own AG adapter.
We recommend the Radio
Shack 273-1431 AC adapter
with a 274-328 connector

Write or call for more
information or for technical

Price List

Model 101 35.95
Model 101P 41.95
Model 104 44.95
Model 104P 51.95
Model 105 14.95

Cassette Label Program  6.95
Pin Feed Cassette Labels:

White 3.00/100
4 Pin Din Serial
COCO Cables:
Male/Male 6 foot 4.49
Male/Female 6 foot 4.49
Female/Female 6 foot 4.49

Other Lengths Available

Allitems covered by a
1 year warranty

and your Modem (or other serial device) to your COCO assistance.
and tlip the switch to use either device
* Does not require power Oord ering 1 nfo You Can Pay By:

* Free Shipping in
U.S.A. {except AK and HI)
an all orders over $50

* On orders under
please add $2.50
shipping and handling

* On orders cutside the
U.S.A, please write or call
for shipping charges

* VISA or MasterCard
* Or send check or money

the order payable in U.S. funds

$50

ior Metric Industries Inc.

P.O. Box 42396
Cincinnati, OH 45242

(513) 677-0796
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are moved on a byte-for-byte basis, this
routine can be used in PMODE 3 or 4.

The PCOPY routine (lines 2700 through
2770) at $6A00 copies all graphics from
pages 5 through 8 to pages 1 through 4, two
byles al a lime, and can be used with PMOBE
3or4.

Routine R9 (lincs 2790 through 2990) at
$6B00 copics a half-width image produced
by R2 or R12 to both sides of graphics pages
5 through 8. R10 (lines 3010 through 3090)
at $6C00 copies a half-height image pro-
duced by R1 or R11 to the top and bottom of
graphics pages 5 through 8. Both R9 and
R10 work in either PMODE.

Routine R11 (lines 3110 through 3290)
at $7100 marks the beginning of the rou-
tines used solely for PMODE 3 pictures. This
routine reduces a picture to one-half its
height, but unlike the R1 routine for PMODE
4itmerely copies every otherrow. You can
try using R1 in place of R11 to modify your
picture and see which routine works better.

R12 (lines 3310 through 3700) at $7200
reduces a picture to onc-half its width by
using every other nibble (two bits) in two
consecutive bytes. The resulting byte is
kept in a location called TEMP. The first
graphics byte is stored in both Regisier A
and Register B, Register B is then ANDed
with 192 (128+64=192) to get the first
color value that is then stored in TEMP.
Register A is ANDed with 12 (8+4=12),
shifted to the left twice, and then added to
TEMP (lines 3420 through 3460). This puts
the third color value in the original byte as
the second color value in TEMP. Registers A
and B arc loaded with the next graphics
byte, and again Register B is ANDed with
192, Moving four shifts to the right and
adding the value to TEMP (lines 3490 through
3550)makes this color value the third value
in TFMP,

Next AND Register A with 12, shift it
twicc to the right, and add to it the contents
of TEMP (lines 3560 through 3590). This
puts the final color value as the fourth color
value in Register A. This routine continues
until the entire picture is reduced to half its
width.

The next routine, R14 (lines 3720 through
4220) at $7400, flips a picturc along the
vertical axis. Not only cach byte, but each
nibble within that byte must be reversed.
Again TEMP is used to store the partial
results. Load registers A and B with the
first graphics byte. AND Register A with 192
to get the first color value, then shifl o the
right six times and store the result in TEMP
as the fourth color value (lings 380 through
390). Next AND the original value with 48
(32+16=48), shift to the right twicc and add
to TEMP as the third color value (lines 3920
through 3960). Now AND the original value
with 12, shift to the left twice and add to
86
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Press any key

-and enter 9 for
a different four-
- corner mirror
image. You can
Keep mirroring
the image, but
it starts to lose
detail as the
image becomes
smaller.

TEMP as the second color value (lines 3980
through 4020). Finally, AND the original
value with 3 (2+1=3), shift to the right six
times and add the result with 1:MP as the
{irst color value (lines 4030 through 4100).
Store this in the upper-right graphics cor-
ner of Page 5. Continue with the routine
until the entire picture is rotated.

R15 (lines 4240 through 4780) at $7500
mirrors the image from left and right. It is
the same as the previous routine except
Register Y is loaded with the upper-left
graphics location of Page 5. The original
byte is stored in the upper-left corner and
the reversed byte is stored in the upper-
right corner.

Up and Running

First type in the machine language pro-
gram, Listing 1. When it’s complete, check
for errors by entering A/NO/NS/WE;, when
the program is error-free, assemble it with
A MODIFY.BIN /NS.Nexttypein the BASIC
program, Listing 2, and save it to disk as
DOMUDERY,

As an example, we'll use the picture we
saved in “The Assembly Line — Part I as
SCALEMAN.PIX. Run the RASIC prugram.
Insert the disk with the picture in any drive
and press ENTER. Then, as requested, type
the PMODE value and press ENTER. Nexitype
SCALEMAN. PIX and press ENTER. Select Drive
0 and press ENTER.

When the picture is loaded, press any
key to gettothe menu. Try entering 4 Lo see
the picture reduced Lo the left-half of the
screen. Press any key and then enter 1; now
the picture is one-tourth of ils original size
in the upper-left corner of the screen. Press
any key and enter 11 to restore the image.
Press any key and enter 9 for a four-corner

mirror image. You can flip the picture

‘hefore selecting the mirror image for a

differenteffect. Forexample, press any key
and enter 11; press any key and enter 7; and
press any key and enter 9 for a different
four-corner mirror image. You can keep
mirroring the image, but it starts to lose
detail as the image becomes smaller.

Gu back (o the original picture with
Optien 11 and enter 12 (o swilch PMODES.
Even without a color monitor you can see
the artifuct colors, Now try Option 9, Where
are all the colors? Since the PMODE 4 half-
width routinc combines nibbles into one
color bit, we lose any artifact coloring. Go
back Lo the original picture and switch
PMODEs. Now enter Option 9 and enter 12 (o
switch to PMODE 4. There are the artifact
colors — a rcal cxample of serendipity.

Try loading other PMODE 4 or 3 picturcs,
modify them as you want, and then save
them to disk as follows;

SAVF “filename.ext” , RHOEOQ, &H25F
F,&HADZ7

You can load those pictures and in turn
modify them. Feel free to make any changes
in the machine language program.

|

64K Disk @
Listing 1: MODIFY
Aa100 *MONTFY
20110 ORG $6100
20120 R1 LDX #$EB0
20130 LDU #2600
20149 CLRA
20150 RIL1 STA DOWN
2160 CLRB
g9179 R1L2 SIB ACROSS
20189 LDA 32,X
@a190 LDR X+
90200 PSHS B
P10 ORA S+
Faz20 STA U+
P0230 LDB ACROSS
g249 INCB
PR250 CMPB #31
PE260 BLS R1L2
pR279 LEAX 32,X
pa280 LDA - DOWN
08290 ADDA e
02300 CMPA #1992
P31 BLS R1L1
PP32H LBRA PCOPY
p@338
PB340 ORG $6200
PB35@ R2 LDX #SEQD
P0360 LDU 1152609
08370 CLRA
PR38@ R2L1 STA DOWN
PA39Y CLRB
PP4RR R2L2 STB ACROSS
05410 CLRB
@P429 TEST1  LDA X+
PB438 BITA #192




pRALAp
00450
pA460
pR470
20480
20490
PR580
00510
00520
p@530
pa540
20558
00568
pB574
pa580
28590
20600
aa610
0621
20630
ane6aa
p0650
20660
po670
pY68Y
pA6oD
pa7 00
0710
20720
P0730
20740
00750
20760
PR779
pa780
00790
02800
00819
00820
poL30
00840
00850
00860
20870
00880
0097
p0900
o910
pR920
AA93a
00949
70950
AR96a
20970
20980
20990
D1p1Y
p1019
21020
p1030
p104p
21050
01060
01070
01080
31090
p1100
gllle
01120
p1130
01149
011508
g1160
P117@
31186
01190
21200

TEST2

TEST3

TEST4

NTFST

1ESIS

TESTE

TEST7

FTEST

R3

R3L1

R3L2

R4

R4L1
R4LZ

Ti

T2

T3

T4

BEQ
ABDB
BTTA
BEQ
ADDB
BITA
BEQ
ADDB
RITA
BEQ
ADDB
LDA
BITA
BEQ
ADDR
BITA
BEQ
ADDB
BITA
BEQ
ADDR
BITA

INCB
STB
LDB
INCB
CMPB
BLS
LEAU
LDA
INCA
CMPA
BLS
I RRA

ORG
LDX
LDU
CLRA
STA
CLRB
STB
LDA
STA
LDB
INCB
CMPB
BLS
LEAU
LDA
INCA
CMPA
BLS
LBRA

ORG
LDX
LDU
CLRA
STA
CLRB
STB
CLRB
LDA
BEQ
BITA
BEQ
INCB
BITA
BEQ
ADDB
BITA
BEU
ADDB
RTTA
BEQ

TES12
f128
#48
TEST3
#64
#12
[EST4
#32
#3
NTEST
#16

L X+
192
TESTS
#8
#48
TESTG
#4
f#i2
TEST7
#2

#3
FTEST

Ut
ACROSS

#15

R2L2
16,U
DOWN

191
R2L1
PCOPY

$6300
#$E00
#$3DED

DOWN

ACROSS
, X+
, U+
ACROSS

#31
R3L2
-64,U
DOWN

#191
R3L1
PCOPY

$6400
Ly
#$261F

DOWN
ACROSS

X+
FT
f#128
T2

{64
I3
i#2
#32
|4
{4
#16
T5

P121p
Alzze
A123@
B124¢
B1250
21260
31270
#1280
21290
21388
1310
81329
01330
A1340
21351
21360
A37p
1382
N1392
81498

BlA1Y

01429
91430
#1443
81459
#1468
21479
91480
#1490
21500
a151e
a15z2e
a153p
8154y
@155@
@156@
#1570
#1580
@1599
aleqa
pl161p
1624
21630
ale4p
A1650
Al1h6A
Dibip
pn16Gp
a1aeg
81708
2171a@
21729
B1/38
@a1749
@175a
@176@
@177a
@a178a
@A1790
a18pe
@a181a@
p182p
1835
81843
p185a
215868
21878
a1gaa
#1830
#1528
319148
#192a
21930
A1946
#1959
21962
B1978

15
T6
T7
T8 |

FT

RS

R5L1
RGLZ
TT1

TT2
113
T4
TT5
TT6
TT7
78

FTT

ADDB
BITA
BEQ
ADDB
BTTA
BEd
ADDB
BITA
BEQ
ADDB
BITA
BEQ
ADDB
STB
LEAU
LDB
INCB
CMPE
BLS
LEAU
LDA
INCA
CMPA
BLS
LBRA

ORG
LDX
LOY

Lbu

CIRA
STA

CLRB

STB
CLREB
LDA
BEQ
BLIA
BCQ
INCB
BITA
BEQ
ADDB
BITA
BEQ
ADDE
BITA
BEQ
ADDB
BITA
BEQ
ADDB
BITA
BEQ
ACDB
BITA
BEQ
ADDB
BITA
BFO
AUDB
STB
STA
LEAU
LDB
INCB
cMPB
BLS
[ FAX
LEAY
LCAU
LDA
INCA
CMPA
BLS
LBRA

8
{8
T6
#16
#4
T7
#32
#2
T8
#64
#1
FT
#128
LU
-1,U
ACROSS

#31

R4l 7
64,U
DOWN

#191
R4L1
PCOPY

$6508
#$EDE
#5260
#$261F

DOKWN
ACROSS

JAF
FTT
#128
TT2

a4
TT3
#2
#32
TT4
14
#16
TT5
#8
8
TTh
#16
#4
TT7
#32
#2
TT8
#64
#1
FTT
#iz28
U
LY+
-1,u
ACROSS

#15
RELZ
16.X
16.Y
48.U -
DOWN

#191
R5L1
PCOPY

AN
More Baud ==
Less Bucks
Now Better

These Surprisingly Affordable ’
2400/1200/300 BPS Modems are now greatly
improved. New Rockwell chip, non-volatile
memory, impedance matching, expanded
Hayes command set, oto.

These are high quality modems made by Zoom
Telephonics in the USA, with performance features
unmatched by competitors costing three times as
much.

‘These are full-featured fully Hayes compatible
modems that work with any computer. They include
advanced digital signal processing, and adaptive
equalization for graat parformance and reliability.

All of this in a compact, atiractive go-anywhere
package that's not not much larger than a
paperback hook,

All the features which you expect in a state of the art
modem, With a seven year mig warrantee.

Maney saving premiums for Delphi, GEnie,
CompuServe, aic. Software available
ProcComim (PC) +5  QuickLink (Mac) +5
WizPro is free (sharewars),

External modem
Internal version (for PC)

$115.00
$105.00

Flease add: USA - shipping and handling  $3.50
Canada - Air PP and insurance $7.46

GCS FILE TRANSFER UTILITIES
now updated to Version 3.0

The GCS Filo Transfer Utilities provide a simple
and quick method to transier text and binary files
rom and fo a variety of floppy disk formats.

Need 1o transfer filee to and from PC (MSDOS),
ASDOS, FLEX or MINI-FLEX disks on your 05-9
system? Youneed GCS Fila Transfer Utilities.

Commands Dir of PC,RS or FLEX disk
Dump disk sector of PC, RS or FLEX disk
Read tile trom PC, RS or FLEX disk
Wirita fila to PC, RS or FLEX digk
Raname file on PG disk
Deleta file from PC disk
Format PC disk

Version 3.0 handles most 5.25 and 3.5 formats.
Any level sub-directories {PC). Binary files.
Multi-Vue version ¢an be used under Muiti-
Vue as stand alone Shell commands.

Requires 0S-91.2 for COCO3 L1 forCOCO 172
2 drives (one can be hard or ramdisk,
one floppy 40 T DD DS).
Multi-Vue for Multi-Vue version.
D. P. Johnson SDISK3 for COCO 3
SDISK for COGCO 1 0r2

GCS File Transfer Utilities for CoCo

Multi-Vue version $54,95

Standard version $44.95

Version 3.0 update - eithor version

(provide disk number) $15.00
D. P. Johnson Software )

SDISK or SDISK3 $29.95

L1 & L2 Utilities $756.00

Ask about FORTHOQ (6800 & 68K)

Standard diskettes are OS-0 format (5 25") - add $2.50 for
3.5". Orders must be prepaid or COD. VISA/MG accepted.
Add $1.76 S&H. COD is additional.

GRANITE COMPUTER SYSTEMS
Route 2 Box 445 Hillsboro, NH 03244
«xm)4e4-m§m

0S5-0is a trad of Mi Sysiems Cormporation

and Metorola Inc. MS-DOS is a trademark of Microsoft
Corp. FLEX is a trademark of TSC, Inc.
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01988
01990
92000
092010
02020
02030
22040
02050
02060
22070
02080
#2094
02108
02110
02129
22130
02140
2158
B2160
92170
(#7188
02190
2200
22218
82228
02230
02240
02259
02260
h2270
092280
02298
02300
P2318
02329
02330
2340
22350
02360
02379
02380
02399
22400
092410
#2420
22430
02449
82458
02460
@A2479
02480
32490
02500
82510
32520
02530
02540
02550
025648
02570
82580
#7598
02600
32610
22620
22630
02641
02650
2060
2670
#2680
02690
02700
2718
82720
82730
B274@

R6

R6L1

R6LZ

SAVE

SAVEL

SHOW

SHOW1

R7

R7L1
R7L.2

PCOPY

PCOPY1

ORG
LDX
LDY
LDU
CLRA
STA
CLRB
STB
LDA
STA
STA
LDB
INCB
CMPB
BLS
LEAU
LDA
INCA
CMPA
BLS
LBRA

ORG
LDX
LDU
ORCC
D)
CLR
STD
CIR
CMPX
BLO
ANDCC
RIS

ORG
LDX
LDU
ORCC
CLR
LDD
CLR
STD
CMPX
BLD
ANDCC
RTS

ORG
LDX
LbU
CLRA
STA
CLRB
STB
LDA
STA
STA
STA
STA
LDB
INCB
CMPB
BLS
LEAX
LEAU
LDA
INCA
CMPA
BLS
LBRA

ORG
LDX
LDU
LDD
STD

$6600
#$E00
152600
#$3DEQ

DOWN

ACROSS
X+
LY+
LU+
ACROSS

#31
R6LZ
-64,U
DOWN

#95
R6L1
PCOPY

$6700
#5500
#+$8000
#$50
X+t
$FFDF
, U+
$FFNF
1#£$2600
SAVE1
#SAF

$6800
f$EHD
#$8000
#$50
$FFDF
U+
$FFDE
L X++
#52600
SHOW1
#SAF

$6900
##$EQD
#$2600

DOWN

ACROSS
Xt
3p88,u
3072,V
16,U
, U+
ACROSS

#15

R7L2
16.X
16,U
DOWN

#95
R7L1
PCOPY

$6A00
1##$2600
#SLBD
Xt
LU+

@2758
@2760
p277e
@278@
p2796
62800
Pp2810
2820
@Be83o
B2348
2850
#2860
p2879
828848
B285a
g2908
82918
Bp29za
#2938
92948
#2958
P2962
@z2978
#2988
#2993
03308
@azma
pipze
93038
Axa4nm
92850
Q2060
a3g7@
#3p8p
@3990
@3318n
3110
83128
23134
03149
73158
p3160
231749
p3184
03190
832843
3218
[H3229
P3238
@3243
#3258
LRYLY
p3270
@328@
@329@
243309
@3310
A3320
333/
p3349
@335@
833560
@3370
23380
#3390
183480
g341a
234720
03434
93440

234509

03460
23478
23480
23452
3508
#3518

R

RIOLL

RIL2

R1@

R1811

R11

R11IL.1

R1112

R17

R12L1

R12L2

CMPU
BLO
RTS

ORG
LOX
Lou
CLRA
STA
CLRB
STB
LDA
STA
STA
LDB
INCB
CMPB
BLS
LEAX
LEAU
LDA
INCA
CMPA
BLS
LBRA

ORG
LOX
LDU
Inn
STD
5TD
CMPX
BLO
LBRA

0RG
LDX
Lou
CLRA
STA
CLRB
5TB
LDA
STA
LDB
INCB
CMPE
BLS
LEAX
LDA
ADDA
CMPA
BLS
LBRA

ORG
LDX
Lou
CLRA

CLRB
STB
LLDA
TFR
ANLB
STB
ANDA
LSLA
LSLA
ADDA
STA
LDA
TFR
ANDB
LSRB
LSRB

#42620
PCOPY1

$6B02
#SEBD
#52600

DOWN

ACROSS
X+
16,U
LU+
ACROSS

#15
R9L?
16,%
16,0
DOKN

#1951
R9LL
FCOFY

$6CHA
#SEBD
#52600
LK+t
3872,U
U
51400
RI1@L1
PCOPY

$/101
#5L00
#52688

DOWN

ACROSS
AE
LUt
ACROSS

#31
R11L2
32,4
DOWN
#2
#190
RLILI
PCOPY

37208
{#SEPG
#52600

DOWN

ACROSS
X+
A,B
#192
TEMP
#12

TEMP
TEMP
A
ALB
192

23528
23538
23548
23558
23560
23570
93580
#3590
03620
23610
83620
#3630
03649
3658
P3664
B3678
p3680
RET
a3780
#3718
3728
33730
@3748
@375@
B3768
3778
a3780
83791
23808
A381p
g2828
23830
23840
#3850
B3860
#3878
V38810
B3890
23900
03210
B3929
p3934
39443
p395a
B3968
B3978
P3988
#3992
24208
Paa1d
Q4220
4230
24240
24858
B4260
Qagip
24988
A4@98
24100
24110
241208
#4130
241409
£4159
B4160
Bp4170
041849
P4198
B4 214
p4218
04220
p423p
4248
A425p
A4260
84271
84280

R14

R14L1

R14L2

R14L3

R15

LSRB
LSRB
ADDB
STB
ANDA
LSRA
LSRA
ADDA
STA
LDB
INCB
CMPB
BLS
LEAU
LDA
INCA
CMPA
RIS
LBRA

ORG
LDX
LDU
CLRA
STA
CLRB
STB
CLRB

ANDA
LSRA
LSRA
LSRA
LSRA
LSRA
LSRA
STA

TFR

ANDA
LSRA
LSRA
ADDA
STA

TFR

ANDA
LSLA
LSLA
ADDA
STA

ANDB
LSLB
LSLB
LSLB
LSLB
LSLB
LSLB
ANDR
STB

LEAU

INCB
CMPB
BLS
LEAU
L.DA
INCA
CMPA
BLS
LBRA

ORG
LDX
LDY
LDU
CLRA

TEMP
TEMP
#12

TEMP
U+
ACROSS

#15
R1ZL2
16,U
DOWN

#191
R1211
PCOPY

$7400
#$E00
#5261F

DOWN
ACROSS

, Xt
R14L3:
A.B
#192

TEMP
B,A
#48

TEMP
TEMP
B.A
12

TEMP
TEMP
3

TFMP
U

1,U
ACROSS

#31
R14L2
61,U
DOWN

#191
R14L1
PCOPY

$7500
#$EQD
#$2600
#$261F
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74293 R15L1
24300
#4318 R15L2
34320
1330
94340
04350
24360
04370
04380
04390
D440
04410
4420
4430
g444p
p4450
B4460
24470
04480
24499
24509
24510
A4529
24530
p4540
#4550
24560
24570
24589
B4590
4600
g4610
B4628
04630
24640
4650 R15L3
24660
B4670
#4680
p4690
24700
24710
4720
94730
P4740
04750
34760
4770
P4780
24799
04880 TLMP
M4810 DOWN
P482 ACROSS
04830

STA
CLRB
STB
CLRB
LDA
STA
BEQ
TFR
ANDA
LSRA
LSRA
LSRA
LSRA
LSRA
LSRA
STA
TFR
ANDA
LSRA
LSRA
ADDA
STA
TR
ANDA
LSLA
LSLA
ADDA
STA
ANDB
LSLB
LSLB
LSLB
LSLB
LSLB
LSLB
ADDB
STB
LEAU
LDB
INCB
CMPB
BLS
LEAX
LFAY
LEAU
LDA
TNCA
CMPA
BLS
LBRA

RMB
RMB
RMB
END

DOWN
ACROSS

X+
Y+
R15L3
A,B
#192

TEMP
B.A
#48

TEMP
TEMP

#12

TEMP
TEMP
#3

TEMP

-1.0
ACROSS
#15
R15L2
16, X%
16,Y
48,1
DOWN

#191
R15L1
PCOPY

[ v J SR S

Listing 2: DOMODIFY

@ 'COPYRIGHT 1998,

18 1IF PEEK(&Hb1MAW)<>142 THEN LOA

FALSOFT INC.

DM”MODI+Y"”

2@ PCLLAR 8:CLEAR 20@,&H6100-1

3@ CLS:PRINT:PRINT”INSERT DISK W

I'TH PICTURE IN ANY  DRIVE THEN

PRLSS ANY KEY...":EXEC &HADFB

4@ PRINT:INPUT”PMODE (3,43 -";P

M:lF PM<L3 QR PM>4 THEN 48

5@ INPUT"FILENAME.FXT -";NM$:IF

LEN{NM$)>12 THEN 59

68 INPUT"DRIVE #(8 4) -";DR$:IF

VAL(DR$)<EZ OR VAl (AR$}>4 THEN 6B

70 PMODE PM,1:PCLS:SCREENL1,1:LO0A

DM NM$+”:"+DR$

8@ EXEC&HADFB

99 EXEC &HE78@

102 CLS:PRINTTAB(8)”PICTURE OPTL

ONS™

11¢ PRINT” 1> HALF HEIGHT",,” 2>
MIRROR TOP/BOTTOM”,” 3> COPY TG

P/BOTTOM",™ 4> HALF WIDTH",,” &>
MIRROR LEFT/RIGHT”,” &> COPY LE

FT/RIGHT”,” 7> FLIP TOP/BOTTOM”,

* 8> FLIP LEFT/RIGHT™,” 9> MIRRO

R FOUR CORNERS”™,”18> COPY FOUR C

DRNERS™

17@ PRINT”11> BACK TO ORIGINAL™,

“12> SWITCH PMODE™:PRINT:LINEINP

UT"CNTER DESIRED OPTION (1-12)7

“08:0=VAL{Q$}:IF Q<1 OR Q>12 TH

EN 108

138 IF PM=3 THEN ON Q GOTO ?6@,3

36,278.280,328,290,300,318, 346,3

50,368,378 .

148 ON Q GOTO 15@.220,160.178,21

@,18@,190,200,230,250,244,370

160 PMDDE4,5:PCLS:EXEC &H618A:GO

TO 38p

169 EXEC &HE1@B:EXEC &HECHB:GOTO
3818

176 PMODE4,5:PCIS:FXEC &H6208:G0

TO 388

188 EXEC &H62P@:EXLCC KH6BOS:GJTO
380

198 EXEC &H638@:G0TO 380

208 EXEC &H&40@:GOTO 380

219 EXEC &H62G@:EXEC &H658@:G0T0
388

22@ EXEC BIIGIPG:EXEC RHGEOD:GOTO |

384

230 EXEC &H6Z0B:EXEC &H6508:EXEC
&H61P8:LXEC BHG62A:GATO 3840

24@ FXEC &HG8PE:GOTO 38/

250 EXEC &H61BE:EXEC RH6208:EXEC
&H6983:GOTD 384

260 PMODE3,5:PCLS:EXEC &H71P@:GO
To 388

278 CXEC BH718@:EXEC RHACHA:GOTQ
380

283 PMODE3,5:PCLS:EXEC &H728@:G0
TO 388

29@ EXEC &H720@:EXEC RH6BOP:50TO
3880

3@ EXEC &H63@B:GOTO 38A

319 EXEC &H7408:G0TO 389

328 EXEC &H720@:EXEC &H75PE:G0TO

380

338 EXEC &H71P@:EXEC &H66PR:GOTO
380 :

34p EXEC &K728@:EXEC BH7508:EXEC
&H71PO:EXEC &H66QB:G010 388

358 EXEC &H718@:EXEC &I172B0@:EXEC
&H69@2:GOTO 388

360 EXEC &HeBAP:GUIC 38P

378 PM—(PM AND 1)13

360 PMODE PM,1:SCREEN 1

399 EXEC &HADFE

492 GOTO 108 £\

Tandy 1000-HX 256K
Tandy 1000-SL/2 512

Tandy 102 24
Tandy Color 3 128K
WP-2 Wordprocessor

VM-5 Monochrome G
CM-5 Color RGB
CM-11 Color RGB

DISK DRIVES

30 Meg Hardcard

MODEMS

PRINTERS

DMP-107 Dot-Matrix
DMP-133 Dot-Matrix
DMP-300 Dot-Matrix

handlig. $5.00 minimum charge

1-800-24

Tandy 1000-TL/2 640K 3 1/2"
Tandy 1100FD Portabie
Tandy 1400FD Portable
Tandy 1400HD Portable
Tandy 2500XL 1 Meg 3 1/2*
Tandy 4016 SX 1 Meg 3 1/2"
Tandy 4016 DX 1 Meg 3 1/2"
Tandy 4020-LX 1 Meg 3 1/2"
Tandy 4025 LX 2 Meg 3 1/2"
Tandy 4033 LX 2 Meg 3 1/2"
Tandy 5000MC 2 Meg 1 Drive
Tandy SOOOM% 2 Meg 84 Meg

WP-100 Wordprocessor
MONITORS & CARDS

Magnavox 9CM053 Color EGA
Packard Bell Monochrome TTL
Paradise Basic EGA Card

5 1/4" External Drive 1000HX
Tandy 20 Meg Hard Card

Wettec 5 1/4" for Tandy 1400
Seagate 20 Meg Drive & Card

Prac. Peripherals 1200B Internal
Prac. Peripherals 24008 internal

Epson LX-810 Dot-Matrix
Epson FX-850 Dot-Matrix
Epson LQ-510 Dot-Matrix
Epson LQ-850 Dot-Matrix
Epson FX-1050 Dot-Matrix
Panaonic KX-P1180 Dot-Matrix
Panasonic KX-P1191 Dot-Matrix 265.00
Panasonic KX-P1124 Dot-Matrix 329.00

TANDY COMPUTERS

51/4"
K31/2"

reen

210.00
279.00
479.00
195.00
365.00
345.00
585.00
485.00
195.00

All prisgs arid olfers may be changed or withdrawn without notice. Adver-
#ised prices are cash prices C.0.D. accepled add 2% (minimum chargs
$10 00} M.C.. Visa add 2%. ANl non defective items requite realurn
merchandise  authonzatun, Cal tor RMA Number betore. returning
Delvary is subjact to produci availability. Add 1V2% far shipping and
TM Registered Trademark of Tandy, Epson, and IBM

Monday thru Friday 9am - 5pm EST.

2 PERRY
ogaoag

SEueE ;
L TR LIINERS
124 South Main Street, Perry, Ml 48872
CALL 1-517-625-4161 or TOLL-FREE

8-3823

180.00
450.00
395.00
215.00
269.00

75.00
175.00
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