














The Electronics Tutorial

the standard pot value. You can then work out the paddle circuit with
an ohm meter. Look for the standard components and circuit designs
we’ve described above. Draw your own schematic after finding out
which pins are connected to which pot and switch terminals. Look out
for pull-up or pull-down resistors that may be hidden in the connector
or embedded in plastic parts.

For each new computer model that appears on the market, a
magazine article will quickly follow that evaluates its paddles and
joysticks and usually explains the paddle connection. If the system in
question has been around for awhile, look through back issues of
Creative Computing and other magazines that regularly review
computer equipment. You might even ask the person who sold you
the computer where to find out this kind of information.

TOOLS REQUIRED FOR
THE ELECTRONICS WORK

You will need the tools we discuss here for the electronics work in the
controller projects. These tools are also often extremely useful for

carrying out other household tasks. You may already have several of
them on hand.

Soldering Iron. Most of these projects require a small pencil soldering
iron of 25 to 42 watts with a 1/8-inch chisel point. Larger irons are
likely to damage the components, the circuit board, or the insulation
on the wiring. Different models, even if they have the same wattage,
may deliver different amounts of heat to the joint. If you do much
electronics work you will probably end up with two or more irons so
that you have just the right one available for a particular job.

You will find these soldering aids indispensable: a roll of solder
wick (Radio Shack #64-2040) to correct your mistakes, a piece of wet
sponge to clean the tip, and a stand for the iron. Good soldering is the
most important skill in electronics and will be covered in detail in the
next section.

Long-nose Pliers. A small pair (5-inch) is best for electronics work.
Don’t use them for jobs like bending coat hangers or you will ruin
them.
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Diagonal Cutters. You will need diagonal cutters, called dikes, to cut
off wires close to the circuit board. Again, a 5-inch -pair is best for this
work. Don’t use these to cut coat hangers either.

Wire Strippers. A pair that looks like wire cutters and is adjusted by a
bolt through the handle is most suitable for these projects. You will
have to change the adjustment for each wire size and test the strippers
on scrap wire after each adjustment to make sure that you don’t cut any
fine copper wires. It takes practice to use wire strippers without
damaging the wire, but developing this skill is crucial for wiring the
projects correctly.

Multimeter. Although not absolutely required for these projects, an
inexpensive multimeter is extremely useful for checking your wiring
before plugging a new unit into your computer. An analog
multimeter with a half-dozen resistance and DC voltage ranges will
serve nicely. Any Radio Shack multimeter on sale, sometimes for as
little as $10, is a good buy. The more expensive digital meters are
difficult to use. A less expensive meter will serve you better for these
projects.

HOW TO SOLDER

Soldering is the most basic and critical skill in electronics. Many
components will be destroyed if they are not soldered well, and since it
is almost impossible to turn a poor soldering job into a good one, it is
important to do the job right the first time. Fortunately, it isn’t hard to
learn to solder correctly. If you follow the suggestions below and put
in even a modest amount of time in practice, you should have no
problem mastering the technique.

Use the correct.iron for the job. For electronics work use a pencil iron
of 25 to 42 watts with a 1/8-inch chisel tip. A larger iron can lift the
copper lanes off the circuit board, melt wire insulation, and damage
components. The transformer-type pistol-grip irons used for
household repairs have too large a point and too much power for
electronics work. Only one of the projects, the Desk Switched Outlet
Box, uses an iron this large.
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Buy small-diameter resin-core solder. One acid-core solder joint will
destroy an entire electronic device. Acid-core solder is used to work
sheet metal and usually comes in large diameters. If you have any
doubt about the type of core, don’t use the solder. The solder for these
projects should be a 50/50 tin/lead alloy about .032-inch in diameter.

Keep the tip of the iron clean. Rub the tip frequently over a damp
sponge to remove excess solder and resin. You will find it helpful to
keep the sponge in a jar lid on your workbench.

Make good mechanical connections before applying solder. Twist
multi-strand wire tightly—loose strands will cause shorts. Wrap wire
around posts with the long-nose pliers. Push wires through the
printed circuit board and bend them slightly on the bottom side. When
you are ready to solder, take your hands off the work. All the wires to be
soldered should stay in place. You can’t hold a wire in place with your
finger and start soldering; the result is a bad joint and a burned finger.

Heat the joint, not the solder. Cover the clean tip of the iron sparingly
with solder (this is called tinning the tip), and then place the tip on the
joint. When the joint begins to heat, touch the solder to the joint, not
to the iron. The solder should melt and then flow as a liquid over the
joint. When the joint is uniformly covered, remove the solder and then
the iron. Let the joint cool for a few seconds before you touch the wires.

Inspect the joint. The joint should be covered with a smooth coat of
solder. You shouldn’t see any untinned copper wires or dark buildup
of excess resin. The solder must clearly have been a liquid that flowed
and then cooled. Also look for fine strands of wire or bridges of solder
between the joint just finished and its neighbors. These can usually be
removed with dikes, solder wick, and soldering iron.

There are two types of bad joints: those that got too hot during
soldering and those that never got hot enough. The hot joint is
characterized by insulation that pulls back from the wire, copper lanes
that lift off the board, a discolored printed circuit board, and
sometimes even damaged components.

A cold joint may have lumps of solder that didn’t flow, dark
patches of resin, or places where copper wires show through the solder.
A cold joint can be caused by an iron that is too small for the job, an

169



170

The Computer Controller Cookbook

improperly cleaned and tinned tip, poor thermal contact between the
tip and the joint, or simply because you didn’t leave the iron on the
joint long enough.

Take safety precautions. A poorly handled soldering iron can burn
your fingers and your desk or worktable. It could even start a fire. It is
important that you buy or make a weighted stand for your iron and
then use it to hold the iron. Always unplug the iron when you leave the
room, even if you plan to be gone for only a short time. Make this a
habit so when you leave your house you won’t have to wonder, “Did I
unplug the soldering iron?”’

Craftsmanship. Soldering is an important skill. Every time you start a
new job try to do it better than the last one. This is a key attitude for
developing good skills in any field.

AC CODES AND WIRING
PRACTICES

It is surprising how many otherwise competent electronic technicians
don’t know or don’t understand the importance of following National
Electrical Code guidelines when working on AC devices. We will
summarize the parts of the code that are necessary for constructing
these projects (see T he National Electrical Code Handbook, produced
by the National Fire Protection Association, Quincy, Massachusetts).
This information is critical not just for working on controllers but for
all household electronics work, from rewiring a lamp to installing an
outlet in a room.

Color Codes

The key to wiring AC devices correctly is to follow the color code for
wires and terminals. Green wires and wires without insulation are the
safety ground and are connected to all metal boxes, conduits, and
frames. Their screw terminals are green; sometimes they have green
clips instead of screw terminals. Proper installation of green wires
minimizes the hazards of electrical shock and fire while reducing
electrical noise. The safety ground wires should be the same size as the
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other colored wires in a circuit. The green line must never be switched,
fused, or run through a circuit breaker. It carries current only in the
case of a fault in the circuit. In Europe the safety ground wire is yellow
with green stripes.

The white wire is the power return. It carries current back from
the load, but is close to ground voltage except when a fault occurs. The
screw color for the white wire is silver. If all the wires in a cable are the
same color (as is the case in plastic lamp cord), the correct wire to use
for the power return will always be marked. The mark is usually a
series of ridges along the outside of the wire or, more rarely, a colored
thread wrapped around the copper conductor. On AC outlets and
plugs the white wire goes to the wider. prong (the indication that it is
the marked prong). Like the green wire, the white wire is never
switched, fused, or run through a circuit breaker.

The power wire can be any color except white or green; it cannot
be a bare wire. The most common colors for the power wire are black,
red, and blue. The screw terminals are brass colored. Since these wires
carry power to the electrical device, they are the only wires you can
switch, fuse, or run through a circuit breaker.

When you are running a wire to a switch that is separated from the
main device, you will sometimes need a cable with two power wires
but you won’t need the white or green wires. In chapter 11 (the Desk
Switched Outlet Box), cable 2 from the outlet box to the switch box
(figure 11-2) requires two power wires and a white wire. The AC code
lets you paint both exposed ends of a wire the color you need, so you
don’t have to buy special cable, e.g., one with a green and two black
wires. You will find that felt tip marking pens work well for painting
wires a dark color. White electrical tape is wrapped around dark wires
to color them white. If you paint a wire you must be careful to mark it
in every place where you remove the covering, even in intermediate
boxes. Painting a wire is an important safety step since it clearly
indicates the arrangement of the circuit, particularly to those who
might have to repair it at a later date.

Wire Size

The larger the number, the smaller the size of the wire. Even numbers
indicate that the wire is copper. Most electronic devices are wired with
#12, #14, or #16 wires for AC power. Solid #12 wire is now standard for
long runs and for house wiring and is also used for high-current loads
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like heaters, hot plates, and air conditioners. If you plan to plug
several medium-power electronic devices into the Desk Switched
Outlet and run the cord more than 15 feet, you might go to the extra
expense of using #12 wire. For most medium-power microcomputer
and home electric systems, #14 wire is adequate, and #16 wire will
suffice for systems with loads of 100 watts or less.

Placing wires in screw terminals looks easy, but it is often done
incorrectly. To attach a wire to a screw terminal, twist the stranded
wire tightly together and form it into a hook. Place the hook around
the screw in a clockwise direction. This is important: you will twist the
wire more tightly as you tighten the screw if the wire is wound
clockwise. If you put the hook on backwards, you will loosen it as you
tighten the screw. Close the hook with long-nose pliers and then
tighten the screw. When you have finished the wiring, go back over all
the screw terminals to be sure they are tight.

Wire Nuts

Wire nuts are small plastic and metal devices for connecting several
wires together. To properly install them, group all the wires together
in a bundle between your thumb and index finger. Cut them off evenly
and strip their insulation back 1/2-inch from the end for solid wires
and 3/4-inch for stranded wires. If any of the wires are stranded, you
will need to twist all the stripped wires together into a bundle using
long-nose pliers. If all the wires are solid, as is usual for house wiring,
leave them straight.

Now twist the wire nut on with your fingers as tightly as you can.
Rock the nut back and forth with one finger looped around the bundle
of wires. If the nut has grabbed all the wires, they will move back and
forth as a group. If you can feel any wire moving independently of the
group, take off the nut, even out the bundle, and try again. If you
stripped the wires properly, all the bare copper should be hidden from
view inside the nut.

SAFETY PRECAUTIONS

Please be careful when building the projects in this book. You can
learn from minor mistakes, but serious ones have no redeeming
virtues. Avoid the big mistakes that can cause injuries or damage
valuable equipment.
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Don’t burn down your house. Use your soldering stand and unplug
your iron every time you leave the room. Use only outlets that have
proper fuses or circuit breakers and don’t plug too many devices into
one outlet.

Keep stray electrical power out of your computer. Carefully check
devices that use alternating current (like the monitor and the
controlled AC outlet) to insure that stray AC cannot find its way into
the computer. If you are working on a controller with an AC cord, give
this device an extra check with the multimeter before connecting it to
your computer.

Avoid electrical shocks. Follow all codes for AC devices. Unplug the
AC cords before opening the case of an electrical or electronic device.
Don’t work on power equipement while you are alone. Always have
another person nearby who can cut off the power or go for help in an
emergency.

Don’t plug any device into live equipment. This rule refers to both
connectors and printed circuit boards. In most instances, nothing
untoward will happen if you plug a paddle into your computer when
it is already on, but you could create a spark that in turn could destroy
an electronic component. It is bad practice, so don’t take the chance.

Don’t short the computer power supply to ground. Depending on the
computer, a short to ground may blow out a fuse, and could
conceivably damage the power supply. Check and recheck the +5 wires
on all newly-built devices with a multimeter before plugging them in.
On the Apple, the +5 supply (pin 1) must read at least 50 ohms to
ground (pin 8), and usually measures much more. The Apple’s power
supply can provide only 100 milliamps at +5 volts to the game control
socket. By Ohm'’s law a resistance of 50 ohms will draw the entire 100
milliamps, so this value is the lowest resistance allowed. Other
computers will have similar limiting current values which must be
observed. This information is usually given in the reference manual
for a computer, in the section on the game controller connector.

If you turn on your computer with a new controller plugged in
and it doesn’t start up in its normal fashion, the +5 may be shorted.
Turn the computer off immediately and recheck all your work. A chip
plugged in backwards is often the cause of this kind of short.

Use common sense. Proceed carefully and check your work. Don’t
work on equipment when you are ill or overtired or taking drugs of
any kind. The whole point is to do the job right the first time.
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REFERENCES

The references below will be useful for understanding the electronics
in the controller projects as well as for a general study of the subject:

Engineer’s Notebook II: Integrated Circuit Applications, Forrest M.
Mims III, Radio Shack Cat. No. 276-5002, $2.49. This softbound
volume is perfect for beginners and of great value for professionals. It
gives you schematics for hundreds of circuits that you can actually get
the parts for. We have a $50 reference book that isn’t as good as this
one. An essential tool and an incredible buy for the price.

Semiconductor Reference Guide, Radio Shack Cat. No. 276-4006,
$3.49. This softbound guide isn’t as helpful as Engineer’s Notebook 11,
but it does contain good information on available components. Since
much of the material is in the form of measured parameters (voltages,
timings, etc.), a beginner may find this guide difficult to use at first.
You will soon learn to pick out the specific information you need.

Radio Shack/Texas Instruments Learning Center books on various
topics in electronics. These books, sold at Radio Shack, are generally
well written and reasonably priced. Several of the volumes cover
microprocessors and digital equipment. They tend, however, to stress
the achievements of Texas Instruments and overlook everyone else’s.

The National Electrical Code Handbook, edited by Joseph A. Ross,
published by the National Fire Protection Association, Quincy,
Massachusetts, provides excellent guidelines for electricians or
electronic technicians working with AC devices. This book is a
critical reference tool for using your computer to control AC power,
as well as for any household electrical work.

Computers & Electronics (formerly Popular Electronics) and other
amateur electronics magazines. These magazines often feature lots of
articles on how to build items of dubious utility from parts that aren’t
available. They do contain excellent learning projects, however, and
the ads in the back are helpful in ordering parts from electronics
suppliers.
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Creative Computing and other computer magazines. These magazines
focus on home computers, but stress software and reviews of
commercial hardware. The articles on how to build hardware for the
computer are usually too advanced for the beginner. After completing
several of the projects in this book, however, you will be able to move
up and take on these more complex and challenging circuits.
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15 Software

These six programs in Applesoft Basic will help you construct, test,
and use your homebuilt controllers. The six listings are:

Controller Checkout
Correction Cap Calculation
Linearity Test

Drawing Program

Digitizer

Annunciator Checkout
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All but the Drawing and Digitizer programs can easily be converted
into any other version of Basic with only a few changes. The Drawing
Program contains many graphics handling functions for the Apple,
and the Digitizer has several disk handling instructions. These listings
will require a little more work to adapt them to other computers.

The use of each of the programs is detailed in the project chapter
in which it is first required. The materials in this chapter are therefore
limited to the organization of the program, any unusual features, and
the major variables. This information should help you understand the
listings and make modifications in them to suit your needs.
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CONTROLLER CHECKOUT

With this program you can check out all the pushbuttons and game
control pots on the controllers you build. You will also need it to make
mechanical adjustments. The listing is introduced in chapter 1 and
referred to in almost all subsequent chapters.

Step by Step Through the
Listing

The program sets constants (line 280), clears the screen (line 300), and
displays a screen format giving the pushbutton and game control
numbers (lines 40 to 190). The pushbuttons are read (lines 210 to 230)
and the values are displayed in a cleared space on the screen (lines 237
to 239).

The game control pots are then read (lines 250 to 265). Note the
delays between readings (lines 252, 257, 262). The space to display this
information is cleared and the values are entered (lines 270 to 280).
Next the pushbuttons are checked to see if any have been pressed and
the appropriate word, OPEN or CLOSED, is displayed (lines 290 to
325). The process is repeated in an endless loop (line 330).

Using the Program

When you are confident you have wired your new controller correctly,
plug it in, turn on the computer, and run this program. If the
computer doesn’t start up in the normal way, turn it off immediately
and recheck all your work on the controller.

When everything is in order, run the checkout program. Try
moving the pots and pressing the pushbuttons to see if they function
properly. If the new device requires mechanical adjustment, you can
do this while reading the game control values from the screen.

Variables
Variable Line Description
OP$ 25 A string saying OPEN
CL$ 25 A string saying CLOSED

BL$ 25 Blank spaces to remove words
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REM
REM
REM
REM
REM

REM
REM
REM
OFrs$ =
BlL%
TEXT
REM
REM
VTAR
PRINT
AFPL
VTAR
PRINT
CONT
FRINT

PRINT
VTAR
IS H

(g
VTAR
(1)
VTAE
2)
VTAR
(3
FOR
I H

REM

REM
P
P1
P2

Huwn

Variable Line
PO 210
Pl 220
P2 230
GO 250
Gl 255
G2 260
G3 265

NI KK I NN
*

* CONTROLLER CHECEOUT
*

* TOM RILEY COPYRIGHT 83

*
EE 222 LS T L L L L L ST L L 883

" OFEN

H

":CLs = "CLOSED":

HOME

*# DISPFLAY FORMAT
2 HTAR &
"CONTROLLER CHECKOUT -
E I
1)
" THIS FROGRAM TESTS

ROLLER"
"FUSHBUTTONS AND FOTS."
1@: HTAR 8: PRINT "PEB@®
12: HTAR 8: FRINT "PE1
14: HTAE 8: PRINT "FB2
1?: HTAER 14: PRINT "PDL
=18': HTABR 14: PRINT "FDL
—19: HTAR 14: PRINT "PDL
=2@: HTAE 14: FPRINT "PDL
? = 1¢ TO 14 STEF 2: VTAR
TAR 15: FRINT OP$: NEXT

*¥ READ FUSHEUTTONS

FEEK ( - 16287)
FEEK ( — 16286)
PEEK ¢ - 16285)

Description

The reading of pushbutton 0
The reading of pushbutton 1
The reading of pushbutton 2
The reading of game control 0
The reading of game control 1
The reading of game control 2
The reading of game control 3

237 VTAR 19: HTAR 25: PRINT BL%$3
! HTAE 25: PRINT P@

238 VTABR 12: HTAR 25: PRINT BLS$:
: HTAR 25: PRINT P1

239 VTAE 14: HTAR 25: FPRINT BL$;
: HTAR 25: PRINT P2

24¢  REM

245 REM *% READ CONTROLLER FOTS

258 6# = FDL (@)

252 FOR I = 1 TO 1¢: NEXT I: REM
DELAY REGUIRED

25% 61 = FDL (1)

257 FOR 1 = 1 TD 1@: NEXT I

268 B2 = PFDL (2)

262 FOR I = 1 TO 1@: NEXT I

265 63 = PDL (3

278 FOR I = 17 TO 20: VTAB I: HT
23: PRINT BL$: NEXT I

286 VTAE 17: HTAR 23: PRINT G@:
18: HTABR 23: PRINT Gl: VTAE
19: HTAR 23: PRINT G2: VTAE
2@: HTAR 23: FPRINT G3

2?85 REM % PUSHBUTTON OFEN OR CL
OSED

29% IF P@ > 127 OR F1 > 127 OR F
2 » 127 THEN GOTO 3@

294 FOR I = 1@ TO 14 STEP 2: VTA
I: HTAE 15: PRINT OP$: NEXT

2946 GOTO 210

I IF P@ » 127 THEN VTAR 1d@: H
15: FRINT CL$

IBS  IF P@ £ 128 THEN VTAB 1@: H
15: PRINT OF$

319 IF P11 » 127 THEN VTAR 12: H
15: PRINT CL$ -

315 IF P1 < 128 THEN VTABR 12: H
15: PRINT OF%$

20 IF P2 127 THEN VTAE 14: H
15 PRINT CL%

325 IF P2 < 128 THEN VTAER 14: H
15: PRINT OF%

GOTAO
END

219

AK

VTAE

B

TAR

TAR

TAR

TAB

TAR

TAR
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CORRECTION CAP
CALCULATION

This program calculates the value of the correction caps needed when
you choose a potentiometer with a lower maximum value than the
standard paddle pots for the computer. This approach works only for
computers that have timer game control circuits, like Apple, Atari,
and the Commodore VIC-20.

The use of this program is described in detail in chapter 1. The
program will be needed whenever you build a controller requiring
correction caps.

Step by Step Through the
Listing

The internal capacitor value and the maximum paddle value for a
computer are set (line 18). This is the only line that will have to be
changed to use this program for computers other than the Apple. The
constant for the system is then calculated (line 19).

Information about the program is displayed (lines 35 to 160), and
you are given the choice of automatic or manual operation (line 164).
For automatic mode, you must plug the completed controller without
correction caps into the game I/0O connection and set the pots to their
maximum values before you run the program.

If you choose manual operation, execution continues with a
request for the maximum pot value of the new device in K-ohms (lines
170 to 175). A check is then made for too large or too small a pot value
(lines 180 to 190). The correction cap 1s calculated (lines 200, 205) and
displayed (line 210). Execution is then returned to the
automatic/manual question (line 164).

If the pot value you provide is too high, correction caps don’t
work. The use of an alternative correction resistor is suggested (lines
320 to 340). The resistor is then calculated (lines 350, 357) and
displayed (line 360). Execution is again returned to the
automatic/manual question (line 164).

If you choose automatic mode, instructions are given (lines 1000
to 1095). The controller pots are each read, the correction cap values
calculated, and the values displayed in turn (lines 1110 to 1148). The
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keyboard is then checked to see if any key has been pressed (line 1160).
If so, the program is ended (line 1170).

Variabl
Variable Line Description
RMX 18 Maximum value of pot for this computer
Cl 18 Value of cap inside the computer in
microfarads
NM$ 18 Name of computer
K 19  Constant for the computer system
MAS$ 164 Choice between manual or automatic modes
R 175  Maximum value of pot in new controller
C 200 Value of correction cap in microfarads
RC 350  Value of correction resistor in K-ohms
PO 1110 Reading for game control 0
C0 1115 Correction cap for game control 0
P1 1120 Reading for game control 1
Cl 1125 Correction cap for game control 1
P2 1130 Reading for game control 2
C2 1135 Correction cap for game control 2
P3 1140 Reading for game control 3
C3 1145 Correction cap for game control 3
Q 1170 Check for keyboard key being pressed
REM 3655636 536 96 9 965 36 30 36 36 96 9 9636 3696 3 % % 45 VTAR 4: PRINT " FOR
REM * "5 NM$
REM * CORECTION CAF 5@ VTAE &
REM * CALCULATION 6% PRINT "FOR A CONTROLLER TO BE
REM CORRECTLY READ, "
REM % TOM RILEY COPYRIGHT 83 7@ PRINT "A TIMER IT CONTROLS MU
REM * ST WORK PROPERLY. "
REM 393303 36 96 3696 39 3 396 363635 96 3 3636 36 8¢ PRINT "THE TIMER IS5 CONTROLLE
D BY A CAFACITOR"
REM 9% PRINT “AND THE POT IN THE CON
REM POT % CAP VALUE FOR APF TROLLER WIRED AS"
LE II 16% FRINT "A VARIABLE RESISTOR."
RMX = 1S@:CI = .@22:NM$ = "APF
LE II" 118 PRINT
K = RMX * CI 126 FRINT " THE FRODUCT OF TH

TEXT : HOME

VTAR 2: HTAR

E CAFPACITOR AND"
13@  PRINT "THE MAXIMUM RESISTANC

REM E MUST REMAIN THE"
REM  %%%x INFORMATION 149 PRINT “"SAME. CORRECTION CAF
FRINT "CAPACITOR ADJUSTMENT C 8 MAY BE ADDED"

ALCULATION 158 PRINT "INSIDE THE CONTROLLER



135
168
161
162

164

166
167
168
169
174

175
177

18@
199

203
205

27
2148

229
Iad

19
329

339

344

354
355
357

60

370
999

160
1516
1926
1B30
1640

IF POT VALUE"

FRINT "IS5 TOO LOW."

FRINT

REM

REM % CHOOSE MANUAL OR AUT
OMATIC

INPUT "MANUAL OR AUTOMATIC 7

(M OR A) "iMAs

IF MA$ = "A" THEN GOTO 1494
PRINT

REM

REM  *%% MANUAL CALCULATION
HTAR &: FRINT "MAX. FOT. RES
. > K—-OHMS" §

HTAR 22: INPUT " "3iR
L = PEEK (37): VTAB L: HTAR
297 PRINT "K-0OHMS"

IF R » RMX THEN GOTO 3¢¢
IFR=¢ DR R < & THEN PRINT
"POT VALUE MUST BE GREATER T

HAN @": BOTO 160
C=K/R-CI

C = INT (C » 10008 + .5 / 1
BOBB

PRINT

FRINT "CORRECTION CAP IS5 ";C
" MICROFARADS"

GOTO 168

REM %+ HIGH FOT VALUE CALCU
LATION

FRINT

PRINT "CAP CORRECTION DOES N
OT WORK ABROVE "3RMX3" K"
PRINT "A CORRECTION RESISTOR

FROM +5 TO WIPER"
FRINT "MAY HELF BUT THE RESU
LT I8 NOT LINEAR."

RC = (R # RMX) / (R — RMX)
RC = INT (RC * 14) / 1@
FRINT
PRINT * CORRECTION RESIS
TOR IS "iRC§" K-—-0OHM"
GOTO 164
END
REM %% AUTOMATIC MODBE
HOME
FRINT " AUTOMATIC MODE"
PRINT : PRINT .
PRINT " TURN ALL FADDLE F
0TS 70 THEIR HIGHEST"

1345
1950
18&3

1@7d
1683
1893

1995
16199
11a

1145
111
1112
1113
1117

1118

1119
1120
1122
1125

1127

1128

1129
1130
11352
1135

1137

1138

1139
1140
1142
1145
1147

1148
1163
1173
1175

1180
9999
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FRINT

FRINT

FRINT " THE CAF VALUE SHO
WN WILL MAKE THESE"

FRINT "SETTINGS READ

PRINT

FRINT
T-ll

PRINT, :

REM

REM #% READ POTS AND CAL
CULATE COR. CAF.

VTAE 14
P@E = FDL (@)

IF P8 = & THEN FP@ = 1
C@ = (CI * 285) /7 Pg - CI
Cé = INT (Cg * 1@3d + .5) /
1 @

FRINT
COR. CAF

FRINT
P1 = FDL (1)

IF P1 = @ THEN FP1 = 1
C1 = (CI % 255) / FP1 - CI
Ci1 = INT (Cl % 1908 + .5) /
1 g

PRINT "GC1 READING
OR.CAP "3C1g" "

FRINT
P2 = PDL (2)

IF P2 = @ THEN F2 = 1
C2 = (CI * 2855 / P2 -~ CI
C2 = INT (C2 * 1938 + .5 /
1 @

PRINT
COR. CAF

FPRINT
P = PDL (3

IF P3 = & THEN P3 = 1
C3 = (CI % 285) / P3 - CI
C3 = INT (C3 % 1god + ,.5) /
1@6@

FPRINT "GC3 READING "iP3s"
COR.CAP "3C3s" "
& = PEEK ( — 16384):
167568, ¢

IF @ » 127 THEN GOTQ 9999

REM ** ENDLESS LOOP

GOTO 11d¢

END

"VALUES. "

255."

"PRESS ANY KEY TO QUI

PRINT

"G6CE READING
L] : CE’: i H

“ H F’Q’: "

nF,l;ll c

"GC2 READING "iF23"

II;CE; u u

FOKE

183
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LINEARITY TEST

The Linearity Test checks the linearity of graphic input devices that
use the game control inputs. Linearity is the ability of an input device
to transform a mechanical input (the turning of a paddle) into an
electronic input accurately. The use of this program is described in
detail in chapter 5 on the Sketch Pad. Linearity is essential to sketch
pad performance as well as to many other forms of data entry.

Step by Step Through the
Listing

Initial values for constants are set (1ines 30 to 70). The display format is
produced (lines 100 to 298). The subroutine (lines 1000 to 1090) for the
game control input reading is then called up (in line 310). The value of
the 0 game control input is read and displayed (lines 1010, 1020). The 0
pushbutton is read and checked to see if RETURN is needed (lines
1027, 1028). Game control #1 input is read and displayed (lines 1030,
1040). Pushbutton #1 is read and checked to see if RETURN is needed
(lines 1070, 1080). The subroutine is then repeated (line 1090).

The errors and precentage error of full scale are calculated and
rounded off to two decimal places (lines 312, 314). A check is then made
to determine which pushbutton was pressed, and the values are
displayed (lines 330, 340). The axes aré checked to see if they are
complete (lines 342, 344) and the flashing cursors are moved (lines 355,
365). There is a slight pause (line 370) and execution is sent either to a
new test question (line 380) or returned (line 390) to the subroutine.

Variables
Variable Line Description
X(5) 30 A vector of the correct values in the
X axis
Y(5) 30 A vector of the correct values in the
Y axis

NX 70  Number of the X point being read (0 to 5)
NY 70  Number of the Y point being read (0 to 5)



14
12
14
16
18

24
22
24
1]
S
55
&if
T
Qe
1es
114

124

125

130
132
135
140
15@
168
178
180
198
195
200
210
238
245
268
27
280

Variable Line
XE 312
PX 312
YE 314
PY 314
PT$ 330
YN$ 420
X 1010
POB 1027
Y 1030
REM 5552 96 36 9 963 59 3 3% 33 96 393 3 % %
REM %
REM % LINEARITY TEST
REM =
REM * TOM RILEY COPYRIGHT 83
REM %
REM IR RIS RL S LS L 2 2
REM
DIM X (%5),Y(5)
FOR N = @ TO 4
X{N) = 2585 * N / 4:Y(N) = X(N)
NEXT N
NX = @iNY = @
HOME
REM ®*% HEADINGS
PRINT " LINEARITY TES
Tll
FRINT
FRINT " CORRECT REA
D ERROR YA
FRINT " X - AXIS”
FRINT
FRINT "POINT @ = "§gX{@)
FPRINT "FOINT 1 = "3X(1)
PRINT "POINT 2 = "§X{2)
FRINT "POINT 3 = "3X(3)
PRINT "FOINT 4 = "3X(4)
PRINT
FRINT " ¥ - AXIG"
FRINT
FPRINT "FOINT S = "3Y (@)
FRINT "POINT 6 = "§1Y (1)
FRINT "POINT 7 = "§Y({(2)
FRINT "POINT 8 = "sY(3)
FRINT "POINT 9 = "iY(4)
PRINT
FPRINT "FPRESENT FOSITION"
PRINT
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Description

Error in X axis reading

Percentage error in X axis reading
Error in Y axis reading

Percentage error in Y axis reading
String telling if point is on X or Y
axis

String answering YES/NO questions
Reading of game control 0

Reading of pushbutton 0

Reading of game control 1

299 PRINT * X = Y

295 FLASH : VTABR &: HTAE 18: PRINT

298 VTAB 14: HTAR 18: FRINT " @
NORMAL

Igd REM  READ FADDLES

I1g GOSUBR  1@as

F12 XE = INT (X — X(NX)) »* 1ag)
/o1EEiPX = INT (XE / .28%5)
/18

314 YE = INT ((Y - Y(NY)) »* 148@)
/1B PY =  INT (YE / .288)
/14

3208 REM  #+ NOTE TEST FPOINTS

I3 IF PTs = "X" THEN VTAR (&6 +

NX): HTAR 18: PRINT Xi: HTABR
250 PRINT XEs: HTAR 330 PRINT
FXINX = NX + 1

49 IF PT$ = "Y" THEN VTAR (14 +
NY): HTAE 18: FRINT Yi: HTAR
251 PRINT YEs: HTAR 331 PRINT
FYINY = NY + 1

42 IF NX >* 8 THEN NX = 35

344 IF NY = 5 THEN NX = 5

IS5 FLASH @ VTAR (&6 + NX): HTAR

12

4

182 FPRINT " ": NORMAL
I65  FLASH @ VTAR (14 + NY): HTAR
180 FRINT " ": NORMAL

I7¢ FOR N = 1 TO S@@: NEXT N
8@ IF NY = 8 AND NX = 5§ THEN GOTO
A5
Z9g GOTO Zgd
4 REM %% TEST AGAIN 7
414 VTAER 24
426 INPUT "NEW TEST ? ¢ Y OR N )
"5 YNS
43¢ IF YN$ = "Y" THEN GOTO 74
999 END

continued . . .
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laddg REM *%* READ FADDLES SURROU 1@3@ Y = FPDL (1)

TINE 16844 VTAR 22 HTAR 25: PRINT "
1@1¢ X = PDL (@) ]
1828 VTAB 22: HTAR 1@: PRINT * 1345 HTAR 25: PRINT Y

"g 1878 F1B = PEEK ( - 16286)

1325 HTAR 1¢: PRINT X i@ IF PIB » 127 AND NY < S THEN
1827 PR = PEEE ( ~ 16287) PTe = "Y"I RETURN
1928 IF PER > 127 AND NX < 5 THEN 199 GOTO 1@1¢

PTe = "X": RETURN 9999 END
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DRAWING PROGRAM

Using this program you can draw directly into the hi-res screen with
any paddle, joystick, or controller. It was written for the Sketch Pad
controller and is described in detail in chapter 4.

Sections

This program uses a Main Menu to direct execution to any of six
subroutines:

1 Clears High Res Screen (lines 130 to 135)
2 Gets Drawing From Disk (lines 2000 to 2130)
3 Puts Drawing on Disk (lines 3000 to 3190)
4 Draws Continuous Points (lines 4000 to 4155)
5 Draws Continuous Lines (lines 5000 to 5210)
6 Draws Reference Point Lines (lines 6000 to 6410)

There is also a Main Menu subroutine (lines 8000 to 8130) and an
Introduction (lines 9000 to 9195). The program enters the graphics
mode by poke commands (lines 5210, 6280) so that the screen is not
erased when you are switching from one drawing to another. The
many REM statements should help you follow the flow of the
program.

In each of the three drawing programs, information is displayed
(lines 4000 to 4150) and then graphics are set (line 4210). The game
control inputs 0 and 1 are read (lines 4320, 4330) and plotted (line
4340). The keyboard is checked to see if a return to the main menu is
called for (1ine 4350). Pushbutton 0 is then checked to see if HCOLOR
needs changing (line 4400) and the subroutine is repeated. The other
two drawing routines are almost identical.

Variables
Variable Line Description
Cl 70 Picture elements in the Y axis
C2 70 Maximum game control reading

C3 70 Picture elements in the X axis
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Variable
C
YN$
D$
A
DN$
X
Y
B0
K
Bl
X1
Y1
REM EE LT X LT T X3
REM %
REM %  DRAWI
REM %
REM % THE
REM * SKE
REM %
REM % TOM RIL
REM *
REM EE T2 22 2 X3
REM
TEXT @ HOME
1 = 191:¢2 = 2
= 31 HCOLOR=
NE = ""iD$ =
REM  *%% MAIN
BOSUR 9@dp: R
N
BOSUR 80g: R
YN$ = "un
IF A = 1 THEN
" ARE YOU SUR
IF YN$ = "y»
IF A = 2 THEN
IF A = 3 THEN
IF A = 4 THEN
IF A = 5 THEN
IF A = & THEN
IF A = 7 THEN
GOTO 126
REM %% GET
DISK
HOME :D$ =
HTAR 7: PRIN
AWING FROM DI
VTAE 7: PRIN

2535:C

Line

80
90
90
130
2110
4320
4330
4350
4350
6320
6360
6360

EA 22 22 B 2 L LT

NG FROGRAM
FOR
HOME-BUILT
TCH FAD

EY COPYRIGHT 83

LR RS L 2 L L L LT

3 279
CHR&

MENU
EM  INTRODUCTIO

(4)

EM MAIN MENU

221

CY/ND

VTAE

-

INFUT

E "3 YNE

THEN HGK TEXT
GOSUR
GOSUR
GOSUR
GOsUR
GOSUR
HOME

2008
Taaa
40
Saae
Loed

END

A DRAWING FROM

CHR% (4)

T "GETTING A DR
SK "

T " BGETTING

Description

Current value of HCOLOR
Answer to YES/NO questions
Control D

Main Menu selection number
File name of drawing

Current value of game control 0
Current value of game control 1
Reading of pushbutton 0
Reading of key that has been pressed
Reading of pushbutton 1

Last reference value of X

Last reference value of Y

A DRAWING WILL DESTROY"

204@  INPUT "THE DRAWING NOW IN M
EMORY. Ok 7 (Y/N) "3YN$

2068 IF LEFT$ (YN$,1) = "N" THEN
RETURN

2078 FRINT

288¢  INPUT " CATALOG ? (Y/N)
"3 YN$

2899 IF LEFT$ (YN$,1) = "Y" THEN
PRINT D&3"CATALOG"

2139 PRINT

2119 INPUT "DRAWING NAME 7 "3;DN$

21200 PRINT D%$:"BLOAD ";DN%

2138 RETURN

2999 END

T@gm REM %% SAVE DRAWING ON DI
Sk

I@19 HOME

Ig2@ HTAR 7: FRINT "SAVE A DRAWI
NG ON DISK"

To4@ VTAR 4@ INPUT ¢ CATALOG
? (Y/N) "SYNS$

IgSe IF YN$ = "Y' THEN FRINT D$
s "CATALOGY

J@6E FRINT

@79 INFUT "DRAWING NAME 7 "3iDN$

I98e PRINT

J@9w  INPUT * IS THERE A DRAWI
NG OF THAT NAME ON THIS DIS
K2 (Y/N) "SYNS$

J19E  IF YN$ = "Y' THEN FPRINT D%
$"DELETE "3DN$

311 PRINT D$:"BSAVE ":iDN$3 ", A2
aag, Le2aua v

3199 RETURN

3999  END

4@es REM «*% CONTINUOUS FOINT D



43813
244520

40

443

4345
4@50

4@64

4375
4889

43194
4895
41648
4110
4120

4125

4140

4158

4155
42044

4213

4308

4320

4333

43443
4350

4368

4370
4390
4 438

4410
4420
44358
4500
451

RAWING

TEXT : HOME

HTAE S: PRINT "DRAWING BY C
ONTINUOUS POINTS"

VTAE S: PRINT "  THE POINT
THE STYLUS IS ON WILL"
FRINT "BE DRAWN REPEATEDLY.
PRINT

PRINT " THE ZERO (&) BUT
TON WILL SHOW THE »

FRINT "°X* AND °Y* CO@RDINA
TES AND HCOLOR. "

PRINT

PRINT " THE NUMBERS @ TO
7 WILL SELECT"

PRINT “HCOLOR., "

PRINT

PRINT "  THE ORIGIN IS THE
UFPER LEFT CORNER."

PRINT "FROM LEFT TO RIGHT I
8 X =@ TD 279."

PRINT “FROM TOP TO BOTTOM I
SY =@ TO 191."

PRINT

PRINT "  PRESS "ESC’ TO RE
TURN TO MAIN MENU."

VTAE 23: INPUT " ( PRESS R
ETURN ) "3 YN$

HOME

REM %% SETTING GRAFHICS
FOKE - 16297,8: POKE - 16
300, @: POKE - 163@2,0! FOKE
- 16364,

REM *%% WATCHING PADDLE

X = INT ( PDL (#) #* C3 / €2
)
Y = INT ( PDL (1) * C1 7/ C2
)

HPLOT X, Y
B@ = PEEK ( - 16287):K = PEEK
( ~ 16384): POKE - 16368,0
IF B > 127 OR K > 127 THEN
43940

GOTD 4328

HOME

IF B@ > 127 THEN POKE - 1
6ZW1,H: VTAR 22: PRINT " X
= "gX3" Y = "iY;" HCOLOR =
"$C: FOR I = @ TO 1991 NEXT
I: POKE - 16382,@: GOTO 432
@

IF K = 155 THEN RETURN
BOSUE 4S@%

GOTO 4324

REM *%% CHECK HCOLOR

IF K = 177 THEN C = 1: HCOLOR=
C

45509

4560

34999
S@eH

S 1 ¢
SE1G
Se2e
S
U4
SESH

S
S 7

SE8a

S
1

S11d

D12
513

G149
5199
S195
S289
5214
S3BE

S31E

] 4]
i [
A S
& =

oo
o

SR

Software

IF K = 178 THEN C = 2: HCOLOR=
c

IF K = 179 THEN C = 3: HCOLOR=
C

IF £ = 188 THEN C = 4: HCOLOR=
Cc

IF ¥ = 181 THEN C = 5: HCOLOR=
(™

IF Kk = 182 THEN C = 6! HCOLOR=
c

IF K = 183 THEN € = 7: HCOLOR=
e

IF K = 176 THEN C = @: HCOLOR=
e

RETURN

REM #%% CONTINUOUS LINE D
RAWING

TEXT @ HOME

FRINT

HTAR 7: PRINT "DRAWING RY C
ONTINUOUS FPOINTS"

VTAR S: FRINT " THE FOIN
T THE STYLUS IS ON WILL"
PRINT “BE USED AS THE END P
OINT OF A LINE"

PRINT "DRAWN FROM THE LAST
LINE"S END FOINT."

PRINT

FRINT " THE ZERQ (#) RUT
TON WILL DISPLAY"

FRINT "*X* AND °Y® COORDINA
TES AND THE HCOLOR."

FRINT

FRINT * FRESSING A NUMBE
R # THROUGH 7 WILL"

FRINT "CHANGE HCOLOR TO THA
T NUMBEFR. "

FRINT

PRINT * PRESSING THE ‘ES
C* KEY WILL RETURN"

PRINT "YOU TO THE MAIN MENU

VTAE 231 INPUT "
ETURN TO CONTINUE )
HOME

REM  *#% SETTING GRAFHICS
POKE - 16297,#: FOKE - 16
308,8: FOKE -~ 16382,86: POKE
~ 16304,%

REM  %%% WATCHING PADDLE

( PRESS R
"5 YN$

REM *x%x X POT # , Y FOT 1

= INT ¢ PDL (@) * CX /

c2
INT ( FDL. (1) * C1 / C2

Xi¥l = Y
= INT ¢ PDL

x>~ <~
i

(@) *= C3 / C2
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5360
5374
5386
5390
544

S41%
54240

5456
5440
5516
5999
S@BEH

o1
SEB3E

[=Yo2:30]
LEHSE
bH&H

bHT7H
S

LB

& 180
611w

61526
H1753
6144

615
6168

6179
6188
L1993

L2
621
6258

L2443
&5
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)
Y = INT ( PDL (1) * C1 / CZ2
)

HPLOT X,Y TO X1i,Y1
X1 = X:¥l =Y
B# = PEEK ( — 16287):kK = FEEK
( — 16384): FPOKE - 16368,0
IF Bg > 127 OR K » 127 THEN
5420

BOTO 5354

IF Bg > 127 THEN FOKE - 1
I@l, @ VTAB 22 PRINT " X
= "§X3" ¥ = "sYs" HCOLOR =
RV ": FOR I = @ TO
19@d: NEXT I: POKE -~ 16382,
@: GOTO S354

IF K = 153 THEN RETURN
GOSUR 4504

8070 S358

END

REM *%% REFERENCE FOINT LI
NES

TEXT & HOME

HTABR 7: FRINT "DRAWING BY R
EFERENCE FOINTS"

VTAR Z: FRINT " THE STYL

Us AND FADDLE RBRUTTONS"

PRINT “ARE USED TO FIND REF
ERENCE POINTS AND"

PRINT “THEN DRAW LINES EBETW
EEN THEM."

FRINT

FPRINT " THE ZERO (@) BUT
TON DISFLAYS "

FRINT "THE *X° AND "Y* COOR
DINATES AND HCOLOR."

PRINT

FRINT " THE ONE (1) BUTT

ON WILL FIX THE"

FRINT "STYLUS LOCATION AS A
REFERENCE FPOINT."

FRINT "WHEN A SECOND REFERE
NCE FOINT IS CHOSEN"

FRINT "A LINE IS DRAWN BETW
EEN THEM."

PRINT

FRINT " FRESSING KEY *C°
CLEARS THE"

FRINT "REFERENCE FOINTS."
PRINT

FPRINT " FRESSING -A NUMEBE
R BETWEEN @ AND 7"

PRINT "SELECTS HCOLOR."
FRINT

FRINT " FRESGSING "ESBC" R
ETURNS YOu TO"

PRINT "THE MAIN MENU."

VTAB 231 INPUT " { PRE

S8 RETURN ) "3 YNS

L2650
G227
62840

299
6T

[yesn b

6318

4

L

6

15

6I20

RIeA)

6345
&HI58

636

LXT7S

6380
639
L4930

6416
6999
BEwH
B0 1 ¢
BO2Y
B
8@an

8045
850
8055
8069
865
8a7¢
8975
a8y

8¢8S
8@94

HOME

REM #%% SETTING GRAPHICS
FOKE -~ 16297,8: POKE - 16
oW, @: FOKE — 16362,¢: POKE
~ 163048

HOME

REM #% WATCHING PADDLES
DD = @

X = INT ¢ FDL (@) * C3 / C2
)
Y = INT ¢ FDL (1) * C1 / C2
)
B@ = PEEK ( - 16287):B1 = PEEK
( - 16286):K = PEEK ( - 163
84): FOKE ~— 16368,d

IF B® > 127 OR Bl > 127 OR
K ¥ 127 THEN 6358

GOTO 631

IF B » 127 THEN POKE - 1
63ZB1,8: VTAB 22: PRINT " X
= "gXs" ¥ = “3Y;" HCOLOR =

EE Yot B "D FOR I = @ TO 1
@@B: NEXT I: FOKE - 16382,8
: BOTO 6316

IF Bi » 127 AND DD = @ THEN
X1 = X:Y1 = Y:DD = 1: HPLOT
X.Y: VTAB 23: PRINT " REF P
OINT 1 SELECTED": FOR I = & TO
S@@: NEXT 1: GOTO 6386

IF BL > 127 AND DD = 1 THEN
HPLOT X1,Y1 TO X,Y:DD = @: FOR
I =@ TO S@@: NEXT I: HOME
IF K = 155 THEN RETURN
GOSUR 4583

IF K = 195 THEN DD = &: HOME
! HCOLOR= #: HPLOT X1,Yl: HCOLOR=
C

GOTO 6316

END

REM  #%% MAIN MENU

TEXT : HOME

HTAE 14: PRINT "MAIN MENU"
VTAE 5

HTAE 8: PRINT " (1) CLEAR HI
~RES SCREEN"

FRINT

HTAR 8: FRINT "(2) GET DRAW
ING FROM DISK"

FRINT

HTAR 8: PRINT "{3) PUT DRAW
ING ON DISK"

PRINT

HTAE 8: PRINT " (4) DRAW CON
TINUGUS FOINTS"

PRINT

HTAE 8: FRINT "(5) DRAW CON
TINUDUS LINES"

PRINT

HTAR 8: PRINT " (&) DRAW REF



8@95
81
8118
8124
8173
8929
PGB
Q1

QB2
U

B4

PUSH

PBEG

ERENCE FOINT LINES"

PRINT

HTAER 8: FRINT "“(7) QUIT "
VTAR 22: INFUT " CHOOSE A
NUMBER @ "3
IF a < &8 0rR A
3110

RETURN

END

REM %% INTRODUCTION
VTAE 1: HTAR 1g: FRINT "SKE
TCHING PROGRAM"

HTAR 1&: FRINT "FOR"

HTAR 8: PRINT "HOME-BUILT §
KETCH FAD"

VTAR 8@ PRINT " THIS PRO
BRAM WAS PREFARED FOR USE"
PRINT "WITH THE HOME~-BUILT
SKETCH PAD."

PRINT "IT MAY EE USED WITH

* 7 THEN GOTO

BT

9489
8@

Q13

P11@

?12¢
138

7140

194

9195
9999

Software

EITHER THE SKETCH"

FRINT "FAD OR ANY DOURLE PO
T PADDLE."

PRINT

PRINT " THE MAIN MENU WI
LL LET YOU CHOOSE"

PRINT "TO DRAW IN SEVERAL D
IFFERENT WAYS OR"

PRINT “MOVE DRAWINGS ON OR
OFF THE DIGK."

PRINT

PRINT " WITH A LITTLE PR
ACTICE YOU WILL"

PRINT "SOON CHOOSE WHICH WA
Y YOU LIKE BEST."

VTAR 23Z: INPUT " ( PRESS TH
E RETURN KEY TO CONTINUE ) "
3 YN$

RETURN

END

191



192

The Computer Controller Cookbook

DIGITIZING

With this program you can enter data from charts and graphs directly
into your computer with the Sketch Pad. The use of the program is
explained in detail in chapter 4, along with the information on
building the Sketch Pad.

Step by Step Through the
Listing

An array is first dimensioned to hold the data in memory (line 30). The
input is limited to 41 pages with 16 data points per page, but these
limits may be changed depending on available memory. The disk file
name is requested (lines 100 to 150): if the file is old the disk is read
(lines 200 to 285) and an End of File marker is sought (line 285).

An adjustment procedure is run (lines 300 to 400) for moving the
height of the upright and locating the correct position for the charts on
the drawing board. The game control inputs are read and displayed
(lines 400 to 490) to aid in these adjustments.

The units and limits for each axis are entered (lines 500 to 690) and
scaling constants calculated (lines 660 to 690). Data taking is then
begun (lines 800 to 1260), information is given (lines 810 to 830), and
the format is displayed (lines 870 to 930). The game control inputs are
again read and displayed (lines 1000 to 1058). If pushbutton 0 has been
pressed, the data point is recorded and the index increased by 1 (line
1060). There is a short delay (line 1065). If pushbutton 1 has been
pressed, execution 1is directed to the new sheet section (lines 1200 to
1260). If not, execution is directed back to read a new point (line 1100).

The new sheet section zeros all unused points on the current sheet
(lines 1205 to 1208) and adjusts the indexes (lines 1210, 1220). If
another sheet is requested (line 1250), execution returns to data taking
(line 1260). If no new sheet is requested, the file-to-disk storage function
is entered automatically (lines 1300 to 1520). If you want to know the
structure of the disk file, it can most readily be seen from the disk
storage routine (lines 1420 to 1510). The disk file structure can be
adjusted to suit your needs.
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Variables
Variable Line
PT% 30
D$ 50
PTN 60
SN 60
F$ 140
YN$ 160
Q$ 180
UX$ 232
UY$ 232
X0V 234
XMV 234
YOV 234
YMV 234
EOF$ 270
X 410
POB 440
Y 460
AX 660
AY 680
XV 1020
YV 1055
REM 69696 996 36 306 36 3 96 4 36 9 3606 36 3 06 46 2 36 3
REM %
REM % DIGITIZER
REM %
REM * TOM RILEY COPYRRIGHT 8
REM *
REM 3339 3 3% 36 3 96063 56 363 36 96 3 3 336 6 4 %
REM
DIM FTAL(4B,2,15)
REM %% LIMITS: 41 FAGES WITH
16 DATA FPOINTS FPER FABE
D& = (CHR$ (4)
FTN = 1:6N = @
REM #%% NAME OF FILE
HOME
FRINT " DIGITIZING WITH Sk
ETCH FADY
FRINT @ FPRINT

Software

Description
An integer array of the data point
readings
Control D

The number of the point

The number of the sheet

The name of the disk file for the data
The answer to YES/NO questions
A second YES/NO answer

Units of the X axis

Units of the Y axis

Value of the 0 point on the X axis
Value of the 255 point on the X axis
Value of the 0 point on the Y axis
Value of the 255 point on the Y axis
End of File marker

Reading of game control 0

Reading of pushbutton 0

Reading of game control 1
Conversion ratio for X axis
Conversion ratio for Y axis

Current value of X

Current value of Y

4@  INPUT "NAME OF FILE 7 "iF%$

158 FRINT

1&e INFUT "IS THIS A NEW FILE 7
(Y OR N) "3YN®

174 FPRINT

175 IF YN$ = "¥Y" THEN GOTO

184 INPUT "IS DISK WITH THIS FIL
E IN THE DRIVE 7 "i(Q$

185  PRINT

19 IF &% = "N" THEN PRINT
THE CORRECT DISK INTO THE D
RIVE.": GOTO 179

28 REM %% READING FILE FROM DI
Sk

219 PRINT D$:"OPEN "iF%

2260 PRINT D#:i"READ "iF$

233 INPUT SN

232 INPUT uUX#: INPUT UYS

23 INPUT X2V, XMV, Y3V, YMV

193



194

238
244
245
259
268
273
284

285

Ry
314
il

R
344

I6u

376
S8

393

4054
41
425

A3
444
45
464
/47
484
494
A
S1e

5210

S

543

S5

6
570
=80
590
-yl

614
624

A%

644

The

FOR R = @& TO SN

FOR 8 = @ TO 1

FOR T = & TO 15

INPUT FTA(R,8,T)

NEXT @ NEXT @ NEXT

INPUT EOF%

PRINT D%;"CLOSE "iF$

IF EOF$ < > "EOF" THEN PRINT
"FILE READING ERRDOR ": END
REM *%% ADJUST SKETCH FAD
HOME

PRINT * ADJUST SKETCH FAD"
PRINT : PRINT

FRINT *® USE THE X AND VY
READINGS BELOW"

FRINT "TO ADJUST THE LOCATIO
N OF THE SHEET"

FRINT "AND THE HEIGHT OF THE

UPRIGHT. "

FRINT

FRINT " FRESS FPB# TO CON
TINUE, "

VTAE 160 PRINT " X =

Y e 10

REM % READ FADDLES

X = FDL ()

VTAE 168 HTAR 1@: PRINT
HTAR 1d: PRINT X
F#R = PEEK ( - 16287)

iIF P@HR 127 THEN GOTO S@d
Y = FDL ¢1)

VTAR 1&1 HTAR 24 PRINT "
HTAR 24 FPRINT Y

GOTO 414

REM *% SCALE INFORMATION
HOME

FRINT "SCALING INFORMATION *
PRINT

INPUT "UNITS OF X AXIS 7 “3u
X%

FRINT

INPUT "VALUE FOR X=@ 7 "3Xav
INPUT "VALUE FOR X MAX. 7 "3
XMy

IF Xgv = XMV THEN GOTO S5¢
PRINT

INPUT "UNITS FOR Y AXIS 7 "3
Uys

PRINT

INFUT "VALUE FOR Y=@ 7 ";vYav
INFUT "VALUE FOR Y MAX. 7 "3
YMV

IF YoV = YMV THEN GOTO &1#¢

&5
66
678
684d
&0
89
=287
8249

834

87¢
875
877
884
885

89
F o
P14
P2
3

1@
1a10
132
1825

195733
144
1645

1447
16554
1355

1856

1e57
1458
1360

1365
137

110
1246
12873

1265
1267

12¢8
1218
1220
1240
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PRINT
AX (XMV - X@v) 255
AX INT (AX * 1@ad)
AY (YMV — Y&y /
AY INT (AY * 1@06)
REM *%% TAKE DATA
HOME
FRINT
All
FRINT "FRESS PE1 TO START NE
W SHEET"
FRINT
FRINT
PRINT
FRINT * X Y"s
HTAR 2¢: FRINT "X~-"3UX$::
3@ FRINT "Y-"3UY$
PRINT
FOR N = 1 TO 15
FRINT " PT "iNi" = @"
NEXT N
VTAR 24: FRINT X =
Y = "3
REM * READ PADDLES
X = FDL (g)
XV = AX * X + XaVv
XV = INT (XV * 1@@3)

7 oes

7/ 1@an

[ I

255

i

/ 1BBE

"FRESS FEZ TO TAKE DAT

"SHEET NUMBER = "3;SN

HTAEK

/L0

F#R = FEEK ( - 146287)
F1R = PEEE ( — 16286)
VTAER 24: HTAR 1@ PRINT »

1"
a

HTAR 1@:
Y = PDL
YV AY *
YV INT

FRINT X3
(1)

Y + Y@V

(YV % 1@@3)

i

/Lo

HTAR 264
HTAR 2a:

FRINT " "3
PRINT Y3

IF POB = 127 THEN PT%Z(SN,d,
FTN) = XIPTA(SN,1,PTN) = Y:
(7 + FTN): HTAB 1¢: PRINT X3
: HTAER 14: FPRINT Yi: HTAER 20
t PRINT XVi: HTAER 3¢ PRINT
YVIFTN = PTN + 1

FOR N = 1 TO 2@@: NEXT

IF P1B 127 OR PTN >
GOTO 1209

GOTO 19@d

REM %% NEW SHEET

IF PTN > = 15 THEN 6OTO 1
214

FOR N = FPTN T0 15
PTZA(SN,B,N) = @:IPTL(SN,1,N) =
@

NEXT
8N = SN + 1
PTN = 1
PRINT " »g

VTAR

15 THEN

VTAR 23
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1269
13
1314

1329

I35

1540
1359
1566
1378
1380

1399

INPUT
R N) "3YN$
IF YN$ =
REM
HOME
PRINT *

’(\' H
PRINT
INFUT

HE DRIVE 7
PRINT
IF YN$ =

nyn
*%# SAVE FILE TO DISKE

GOTO 8ad

"ANOTHER SHEET ? (Y O

SAVE FILE 7O DIS

"3 YN&

NM

THEN PRINT

"I15 STORAGE DISK IN T

ne

LACE THE STORAGE DISkK IN THE

DRIVE.":
PRINT
INFUT
N THIS DISK
FPRINT

?

GOTO 1339

"$YN$

"I15 THIS A NEW FILE O

1441

1416
1456
1476
1444
1444
1446

145
1468
1476
1486
1496
153
151
1520

9999
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IF YN$ =
i "DELETE
FRINT
FRINT D$3§ "OFPEN
FRINT D%:i"WRITE
PRINT 8N

PRINT UX$: PRINT UY$
PRINT X@V: FRINT XMVi
Yavi FRINT YMV

FOR K @ TO SN

FOR & @ TO 1

FOR T ¢ T0 15
FRINT PTZ(R,8,T)

NEXT @ NEXT @ NEXT
FRINT "EOF"
PRINT D% "CLOSE
GOTO &@

END

IIN"
"$F%

THEN PRINT D%

"iF$
"iF$

FRINT

"iFS
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ANNUNCIATOR TEST

With the Annunciator Test program you can test new controllers that
use the Apple’s four annunciator outputs (pins 13, 14, 15, 16) or the
strobe (pin 5). One such device is the Computer Controlled AC Outlet,
described in chapter 12. The test program turns these outputs on and
off at a slow, steady pace and shows their status on the screen. You can
then compare the output of your new controller with the status of the
computer’s output.

Step by Step Through the
Listing

Execution is first directed (line 15) to the start up subroutine (lines 500
to 590), which displays the format on the screen. Each annunciator in
turn is switched off, with a pause between each step (lines 20 to 85).
They are turned on again in sequence, and the keyboard bell is
sounded (lines 100 to 170) to indicate that a sequence is complete.
The strobe is pulsed and a count kept of the total number of pulses

(lines 180 to 190). The entire process is then repeated in an endless loop
(line 200).

Variables
Variable Line Description
Z 180 Dummy variable for pulsing strobe
SC 185 Count of total strobe pulses

BEL$ 515 Control G, which rings bell



GNP R

S
&
65

7
8¢
85

Qi
163
1685

11¢d
126

12

)

134
144

REM LR L ST EL L LT LT 03

REM %

REM % ANNUNCIATOR CHECKOUT
REM %

REM »* TOM RILEY COPYRIGHT 83
REM %

REM L3 2T L LA LT L L EL ST LR L T3
REM

GOSUB S

FOKE ~ 16296,1

VTAR 8: HTAR 18: FRINT "OFF"
GOSUER 1 @@@

FOKE - 16294,1

VTAE 16 HTAR 18: PRINT "OFF"

GOSUR  1@ad
FOKE - 16292,1
VTAB 127 HTAR 18: FRINT “OFF"

GOSUB 130
FOKE — 1629%,1
VTAR 14: HTAE 18: FRINT "OFF"

GOSUB 1G5

FOKE — 16295,0

VTAER 8: HTAER 18: PRINT "ON *
sBELS

GOSUR 1 @

POKE - 16293,0

VTAR 1#: HTAR 18: PRINT "ON
"sBELS

GOSUE 1 @00

FOKE - 16291,8

145

154
164
165

17
184
185
194
2048
Sa
Sl

515

544

559

S&

57

590
1@
161
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VTAER 12: HTAER 18: PRINT "ON
"IBELS
GOSUR 1@de
FOKE ~ 16289,
VTAR 14: HTAER 18: PRINT "ON
"3$BEL$
GOSUR 19@a
Z = PEEK ( - 1&32¢)
SC = 8C + 1
VTAR 16 HTAR Z1: FRINT 5C
607TQ 249
REM #*%% START UP
TEXT : HOME
SC = @:BEL® = CHR$ (7): REM
CONTROL G - BELL
VTAE 4: HTAB 8: PRINT "ANNUN
CIATIOR TEST"
VTAE 8: HTAE 1@: PRINT "AN#@
s "
VTAE 1@: HTAR 1@: PRINT "AN1
IS "
VTAB 12: HTAR 1@: PRINT "ANZ
IS "
VTAR 14: HTAR 1#: PRINT "ANZ
IS "
VTAR 14D HTAR S: PRINT “"STRO
BE COUNT IS5 "
RETURN

REM  ®%%¥ DELAY
FOR I = 1 TO 494
NEXT 1

RETURN

END
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