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SERVICE POLICY

Radio Shack’s nationwide network of service facilities provides quick, conve-
nient, and reliable repair services for all of its computer products, in most
instances. Warranty service will be performed in accordance with Radio
Shack’s Limited Warranty. Non-warranty service will be provided at reasonable
parts and labor costs.

Because of the sensitivity of computer equipment, and the problems which can
result from improper servicing, the following limitations also apply to the
services offered by Radio Shack:

1.

If any of the warranty seals on any Radio Shack computer products are
broken, Radio Shack reserves the right to refuse to service the equipment or
to void any remaining warranty on the equipment.

. If any Radio Shack computer equipment has been modified so that it is not

within manufacturer’'s specifications, including, but not limited to, the in-
stallation of any non-Radio Shack parts, components, or replacement
boards, then Radio Shack reserves the right to refuse to service the equip-
ment, void any remaining warranty, remove and replace any non-Radio
Shack part found in the equipment, and perform whatever modifications are
necessary to return the equipment to original factory manufacturer’s speci-
fications.

The cost for the labor and parts required to return the Radio Shack com-
puter equipment to original manufacturer's specifications will be charged to
the customer in addition to the normal repair charge.
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TRS-80 Digitizer Owner's Manual: Copyright 1982 Tandy
Corporation, Fort Worth, Texas 76102 U.S.A. All Rights
Reserved.

Reproduction or use, without express written permission
from Tandy Corporation, of any portion of this manual is
prohibited. While reasonable efforts have been taken in
the preparation of this manual to assure its accuracy,
Tandy Corporation assumes no liability resulting from any
errors or omissions in this manual, or from the use of the
information obtained herein.
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Introduction

Congratulations for selecting this Radio Shack TRS-80
Digitizer.

You'll find it to be an easy-to-use, high-quality electronic
measuring device that can be used with the following Radio
Shack computers:

. Model I, Level II(16K)
" Model II

. Model III

. Color Computer

What exactly is a Digitizer? Basically, it's a device that
describes a specific point on a sheet of paper in terms of
its X-Y (Cartesian) coordinates. For example, if you didn't
have a Digitizer and you wanted to describe the location of
a particular point on an 8 1/2" X 11" sheet of paper, you
would need to measure how far from the left edge that point
is, then how far from the top edge it is.

A Digitizer does this for you. It tells you how far
horizontally (the X-axis) and how far vertically (the
Y-axis) that point is from the edge of the paper.

Note that the Digitizer does not do this totally
"automatically", however. The action of the Digitizer
depends upon the program you're running in the Computer. In
this manual, we've included a sample program for use on
different models of TRS-80's. The sample program includes an
initialization routine which you will need to include in
programs you write. See Appendix A for details.

We've also included a "skew adjustment" routine (see
Appendix B) if you ever need to position your paper to
true Cartesian coordinates.

Appendix C contains some additional information which you
might find valuable when writing your own programs.
Svecific uses of the Digitizer include the:

Creation of bar graphs and charts.
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. Measurement of coordinates.
s Reading of maps.
. Computation of areas.
Measurement of lengths.
Calculation of volumes.
Curving of averages.
Scaling (up or down) of measurements.

And much more!
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1/ Description of the Digitizer

When referring to the position of the Digitizer, we're
assuming the Digitizer is facing you. That is, the back
"connection" panel of the Digitizer is away from you--on the
back side of the Digitizer.

When you move the Digitizer towards you, we'll call this
"moving to the front." When you move it away from you,
we'll refer to this as "moving to the back.”" Whenever you
move it to the front or back, you're moving it along the
"Y-axis."

When you move the Digitizer to the left or right (again
assuming the Digitizer is facing you), this is movement on
the "X-axis."

(1) TRAVERSE ARM. Moves left and right (X-axis) and front
and back (Y-axis). (Note the Traverse Arm Stop at the
end of the Arm away from the Cursor.)

(2) CURSOR. This allows you to identify a specific
point. Simply place the circle in the center of the
Cursor on the point you wish to define.

(3) SEND SWITCH. When you've defined the point you wish
to describe, press the Send Switch down. To
continuously send location signals to the Computer as
you move the Cursor, hold the Switch down until two
location signals are sent, then release. The
Digitizer will continue sending location signals
until you press the Send Switch again.

(4) CARRIAGE. The Carriage moves back and forth and
carries the Traverse Arm. (See Figure 5.)

(5) BODY. This section contains the electronic
components which identify the positions of the
Cursor; it then sends those positions to the
Computer.

(6) COVER. You will need to remove the Cover when you
mount the Traverse Arm onto the Carriage.
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Figure 1. Digitizer (Front View)
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POWER CORD CONNECTOR (J2). Connect the round
connector from the POWER PACK into this Connector.

DATA AUDIO/RS-232 (J4). 1If you're connecting the
Digitizer via the Tape jack of your Model I, Level
ITI Computer or if you're using a TRS-80 Color
Computer, use this (4-pin) connector.

CASS/NORM. The setting of this Switch depends

upon how (through which port) the Digitizer is
connected to the Computer. For Computers equipped
with RS-232-C, set to NORM. For Color Computers or
Model I Level II cassette interface, set to CASS.

RS-232 OUTPUT (J1l). Connect the Digitizer to your
Computer via this DB-25 (25-pin) connector when
using Model I Level II, Model II, or Model III
RE~232~C.

RESET. Press this Switch to reset X-Y values to
zZero.

POWER PACK. Plug the POWER PACK into an AC wall
outlet; plug the round connector into the Power
Connector (J2) on the back panel of the
Digitizer. (See Figure 2.)
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Figure 2. Digitizer (Rear View)
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2/ Setting Up the Digitizer

When you're ready to set up the Digitizer for use, follow
these steps:

L

2a

Before setting up the Digitizer, be sure the Power Pack
is not plugged in.

Carefully remove the Cover of the Digitizer by gently
pushing up on both ends (see Figure 1).

Remove the plastic foam from the inside of the
Digitizer. The Carriage should then move freely to
the left and right. (See Figure 3.)

Figure 3. Unpacking the Digitizer

Gently reverse the position of the Cursor (on the end
of the Traverse Arm) by turning it around so that it is
not under the Traverse Arm. (See Figure 4.) Note that
the "bottom" of the Traverse Arm has a delicate grid
(with black stripes). The "top" of the Arm is bare
metal.

Radie fhaek
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Caution: The silver and black grid on the Traverse Arm and

inside the Digitizer are part of the measuring system. Be
careful not to scratch these grids.

(]
.

Figure 4. Cursor

With your left hand, hold the Carriage in place while
holding the Traverse Arm in your right hand with the
Cursor towards you.

Place the groove on the left side of the Traverse Arm
against Pulley #1 so that the Arm Stop (on the end of

the Arm, on the left side) is just behind Pulley #1.
(See Figure 5.)

Gently push the Traverse Arm along Pulley #1 until
Pulley #2 is encountered. Then place Pulley #2 into
the groove on the right side of the Arm so that it
moves smoothly. (See Figure 5.)

Radie fhaek

w 12 =



TRS-80 Digitizer Owner's Manual
TRS-80 °

Pulley #2

Figure 5. Inserting the Traverse Arm

8. Move the Arm backwards until the Arm Stop meets Pulley
#3. Gently move the end of the Traverse Arm that is in
the pulleys to the right to allow the Arm Stop to get
past Pulley #3. (See Figure 6.)

Pulley #3
Figure 6
9.

Once the Arm Stop has passed Pulley #3, straighten the
Arm and push it backwards along the pulley. Be sure

that Pulley #3 is in groove on the left side of the
Arm. (Figure 7.)

Radio fhaek

= 13 =



TRS-80 Digitizer

Owner's Manual

10.

TRS-80 °

Figure 7

Replace the Cover.

Connecting the Digitizer to Your Computer

You have several options when connecting your TRS-80 to the
Digitizer:

If you're using a Model I Level II (with RS-232-C),
Model II, or Model III, you can connect the Computer to
the Digitizer via the Computer's RS-232-C Jack, using
the Digitizer's Jl port.

If you're using a Model I Level II without RS-232-C or
a Color Computer, connect the Computer to the
Digitizer's J4 port.

If your Model I doesn't have R5-232-C interface (or
even if it does), you can connect the Digitizer through
Tape port on the back of the Keyboard.

Note: The Model III cassette circuitry cannot be used
for serial communications with the Digitizer.

If a Model I is connected to the Digitizer through the
Computer's RS-232-C Jack (via J4 on the Digitizer), program
changes are required before you can connect the components
via the Digitizer J1 port and Computer Tape Jack. This is
because of differences in the signals sent through the

Radio fhaek
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Computer's RS-232 and Cassette ports. 1In other words, a
program that is running when connection is via the cassette
port will not run when connection is via the RS-232 port
(and vice versa).

Before connecting the Digitizer to your Computer, see your
Computer's operation manual for correct connection of
peripherals, locations of the RS-232-C jacks, and proper
power-up procedures.

Radio fhaek
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3/ Using the Digitizer

Once the paper has been positioned and the Digitizer
properly connected and powered-up, you'll find the Digitizer
extremely simple to use.

Positioning the Paper

Before you begin using the Digitizer, we suggest you tape
the paper you're working on (i.e., the document which
contains information you want to digitize) down on a flat,
level working surface, such as a table.

The Digitizer can then be positioned on any side of the
paper. However, the Computer must be told where the
Digitizer is so that the coordinates come out the way you
expect.

For instance, if the Digitizer is facing you (the way we've
described it throughout this manual), the X-coordinate is
specified by moving the Carriage to the left or right and
the Y-coordinate is specified by moving the Traverse Arm
forward and backward.

On the other hand, if you position the Digitizer on the
right side of the paper, the X-coordinate is then specified
by moving the Traverse Arm to the left or right and the
Y-coordinate is specified by moving the Carriage forward and
backward.

To compensate for differences such as these, the Computer
must be "told" which is the X-axis and which is the Y-axis.
An Skew Adjustment Routine (sometimes referred to as "axis
rotation") allows you to define the X-Y axis on any
particular document. For details on Skew Adjustment, see
Appendix B.

Once you've positioned the paper and Digitizer, do not move
them or the values the Digitizer returns will be inaccurate
in respect to the original origin.

When you are ready to use the Digitizer, be sure there's
enough room around the Digitizer for movement of the
Traverse Arm.

Radio fhaek
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SEND Switch

When you've positioned the Cursor and are ready to read
information about a specific point on the document to the
Computer, gently press down on the Send Switch. If you're
measuring a line and need continuous measurements, hold down
on the Switch until two points have been sent to the
Computer, then release. The Digitizer will continue sending
the location of the Cursor until you press the Send Switch
again.

Note that there is a delay between the first point and the
second point transmitted. This prevents sending two points
to the Computer when you press the Send Switch momentarily.

RESET Switch

Whenever you press the RESET Switch (located on the back
panel of the Digitizer), you will reset the values of the
X-Y coordinates to zero.

This means that the origin (the point where X and Y are made

zero) can be relocated anywhere in the working area simply
by moving the Cursor over a point and pressing Reset.

Radie fhaek
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4/ Sample Session

The following discussion refers to the sample program listed
in Appendix A. Note that this program does not require the
Skew Adjustment Routine. See Appendix A for specific
instructions about the program.

Remember...the following discussion describes how this
particular program (i.e., software) works and is used solely
to illustrate the operation of the Digitizer (that is, when
to press Send, what direction to move the Cursor, what
happens when you press RESET, etc.). The software you use
may affect the operation of the Digitizer since it is simply
a piece of equipment (hardware) which is totally software
dependent.

1. First type in the appropriate program for your TRS-80.
(All programs do the same thing; only the "driver"
routines are different.)

2w Position a piece of paper in front of the Digitizer
and tape it down so it won't move.

3 Draw a point on the paper. Measure 1" from that point
and draw another point.

4. RUN the program by typing: RUN <ENTER>

5 e When the Main Menu appears, the first thing you'll have
to do is set the Scale. To do this, press <1>.

6. Position the Cursor directly on top of the first point.

T s Press the RESET Switch on the back of the Digitizer.
(That will specify the point as (0,0)).

8. Press the Send Switch, then release it.
9 Position the Cursor over the second point.
10. Press the Send Switch again and release it.

11. When your Computer asks WHAT UNIT OF MEASURE ARE YOU
USING?, type 10 FEET <ENTER>.

12. When the Computer ask HOW MANY 10 FEETS LONG WAS THE

Radie fhaek
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13.

14.

15.

l6.

17.

REFERENCE DISTANCE?, type 1 <ENTER>.

(This will set a 1":10' relationship; e.g., 1" on
the paper will equal 10 feet.)

Return to the Main Menu by pressing any key.
Now press <2> so you can measure the length of a line.
(Use the same 1" line.)

When the Computer tells you to PLACE THE CURSOR OVER
THE FIRST POINT..., do so and press the Send Switch.

Note: The values enclosed in parenthses indicate the
current X-Y coordinates.

When the Computer tells you to PLACE THE CURSOR OVER
THE SECOND POINT..., do so and press the Send Switch
again.

The Computer will then tell you the actual distance

on paper (or close to it!). In this case, the distance
is LINEAR DISTANCE = 1.0000 INCHES.

Then the Computer will tell you the distance this

represents according to the scale you specified
(1" = 10'): SCALE DISTANCE = 1.0000 10 FEET unit.
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5/ Troubleshooting and Maintenance

You can expect to have virtually trouble-free use of your
TRS-80 Digitizer. However, if you should have any problems,
check the following list. If you still can't remedy the
problem, see your local Radio Shack service technician.

Problems at start—up Check power connection.
Check that NORM/CASS Select switch
is properly set.
Check RS-232 or Cassette interface
connection.
Press RESET (be sure it "clicks"
when you press it).

Measurement Inaccuracy wlpe the silver and black quds on
both the Traverse Arm and Carriage
with soft, lint-free cloth or
tissue paper. Do not use solvents
to clean the grids.

Check that all cables are properly
connected.

Radio fhaek
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6/ Specifications

Technical Data
Resolution .010"
Accuracy + -.02"

(.025mm)
(.050mm)

Power
110 vAC 60 Hz
5 Watts
50 MA AC

Working Area
Maximum 11" X 17"
Physical Dimensions
Body
15 3/4"
4 3/8"
2"

(Length)
(Width)
(Height)

Traverse Arm/Cursor
21 3/4" (Length)
3/4" (Width)

3 1/8" (Height)

Environmental Characteristics
Temperature

TRS-80 °

Operating 15 to 40 Degrees C.

Owner's Manual

(59 to 104 Degrees F.)

(-40 to 160 Degrees F.)

Humidity 95% Relative Humidity at 40 Degrees C.

Storage -40 to 71 Degrees C.
#7 Ground #3 Transmit
Data

23

#3 Ground

Radio fhaek
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Appendix A/ Sample Programs and Driver Routines

The programs listed in this can be used with the
appropriate TRS-80's. These programs actually serve two
purposes:

. They show you how to use the Digitizer.

. They provide driver and initialization routines
necessary for you to write your own digitizing
programs.

Note that areas shaded in gray are the driver and
initialization routines. You will have to include these
routines in programs you write.

If you need to include a Skew Adjustment routine (to

define "true" Cartesian coordinates, see Appendix B).

Model I, Level II Cassette Interface

1@ RADIC SHACK DIGITIZER DEMONSTRATION PROGRAM
Li@ * MODEL T LEVEL TF ERGTON
COPYRIGHT 1982 TANDY CORPORATION

TRITIALYZE PROGRAM

SHEINT -

=30

T ° MaAaIN MERNU

tate

lazy CLe

1230 PRINT TAB(10) 3 "RADIO SHACK DIGITIZE
1348 PRINT@D1L22, "PLEABE
15 PRINT

1268 PRINT " (1) SET SCALEY

1378 PRINT © (2 MEASURE DISTANCE BETWEEN CONSECU
1RBO PRINT () EXIT PROGRAM"

13980 A% = INKEY$%: IF A% = "" THEN 1@8%@

Radio fhaek
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118

For T o= 1 7O 3

TF MID% ("i1Z2%"s1s1)
I

ieen

GOTO

YORET SoalE

FRINT TaR2EYs "SET
PEINMT
FRTMT
GOKBLE
FRINT
X1 o= X
Y1 Y
FRINT
S UR
FRINT

YELACE
AN

CURSOR

"ELAGE
5 (A

CURSOR

Pad = X - X
Dy == ¥ - ¥i
DS = SR ( DX*DX -+
TNPUT "WHAT UNIT OF
FRIMT "HOW MaMy "3
THFPUT DN
SC = D/
PRINT
FRINT
PRINT
FRINT
[2%: I
GOTO

T MEASURE

s

"GoALE SET

" PRESGS
INKEY % 2
1 0D

ANY

I A%

DY ETANCE

CL.&
PRINT
PRINT
FRINT
GOBUR
Xi o= X
Y1 o= Y
FRINT
FRINT
GOBUR
PRINT
DX = X -

TAHEC1L5) 3

"FLACE
pYalnl%]

15
X100
311

"PLACE
5008

DX*DX
FIxX o

= BEaR(
A B 2

LN 3

NE™§

KEY

EAETWE RN

"B ASURE

CURSOR

CUREOR

s

= A% THEN ON I GOTO 2000 IZ000. 4000

SOALE"

OVER FIRST REFERENCE FOTNTs PRESS

GEND SWITCH, "

OVER SECOND REFERENCE POINT. PRESS SERND SWYTOH, M

DY =Y )

MEASURE  ARE

"o LLONG

YO
I et

UGITNG" 3 UNg

THE REFERENCE IS TAMCE" 3

Hgs UNSEs "5 PER ITNCH. "

FOR

Hon

MERNU. "
THEM 2240

TWO FOIRTS

DISTANCE BETWEERN TWo ROINTS"

OVER FIRST POINT. PRESS SEND SWITCH,

OVER SECOND POINT. FPRESS SEND SWITCH.

DY sy 3

*IAE -+ L5 )

Radio fhaek

- 26 -



TRS-80 Digitizer Owner's Manual

TRS-80°

ZLTE OPRINT USING “LINEAR DISTANCE = d#.## INCHES.": DS
PRINT "SCALE DISTANCE ="3 SC % DS UN$3 "&. "
PRINT

PRINT "PRE ANY TO TG MENU, Y

18 A% = TN
B 6OaTo 1000
Aot
LA 1
Al 7
AR
S@AZD FRINMT &
AAE PRLNT

4N E
4PGE
) 7417417

i

AL

LF

WD FPROGHRAM

Ty CTERROGRAM

NMDED"

'Jl "
Hp@n 7
SALE 7

FOR MACHIRN

R
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Model I/III RS-232
© RADIO SHACK DIGITIZER DEMONS

/7111 VE TON FOR
COPYRYGHT 1982 TANDY CORFORATION

FRATIGN PROGRAM

TOINITIALTZE PROGRAM

DESINT TN

]

POINITIALTZE RS

100

N RN

1020 CLS

1RAR PRINT TARCI®)S "RADIO SHACK DIGITIZER DEMONSTRATION PROGRAM"
1B4B PRINTAL?E, "PLEASE ENTER YOUR CHOQICE
1050 PRINT

i06n PRINT © (1) SET SCALE"

L@y PRINT 2y MEASURE DISTANCE PETWEEN CONSECUTTVE POLNTS®
1080 PRINT (%) EXIT PROGRAM®

198 A% = INKEY$: IF A$ = """ THEN 109@

110 FOR 1 o= i TO 3

1100 TF MIDS (U1Esta1a1) = A% THEN ON 1 GOTO 2000, 2200, 4000

EXT L

GOTG 1090

TOGET SOALE

CLS

PRINT T
PRINT
FRINT "PLACE CURSOR OVER FIRST REFERENCE PO INT,
GOSBUR 13000

FRINT

Sy "EET MEASUREMENT SCALE"

SERND SWITOH,

CURSOR OWER GEC

FE

CRENCE POINT,  PRESE SEND SRWITOM,

¢ DX=DX -+ DY=DY )
2 FPRINT "YOoU [MUsT MOVE CURSOR":: FPRINT: S07T0O 250R
CWHAT URNITT OF MEASURE &ARE YOU USTNG" 3 UNS
; FRINT "HOW MANY "5 URg: "S5 LONG WS THE REFERENCE DISTANCE" 3
SLRE O TNPUT 1)
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Be S o= DB/ DS

PRINMNT

FRINT "SCALE SET AT"3 DB URN$s: "& PER INCH."
PRIMT

FRINT 3 ANY KEY FOR PFERNU."

A = INKREYS: TF A% = "' THEN 225

GOTO 1006

TOMEASURE DISTANCE BETWEERN TWO POINTES

ki

GLS

TR TABCIS) s "MEASURE DISTANCE BETWEEN TWO POINTSY
SRINT

THT “PLACE CURSOR OVER FIRST FOINT. PRESS SEND SWITCH. "
FA&GD GOBUR 1 36BH0
ARTR X1 ow ¥

BAGBEB Y1 owm v

IDGD PRINT

3100 PRINT "PLACE CURSOR OVER SECOND POGINT. PRE
11D GOSUR 13000

Tih PRINT

DX o= X - X1

Iy
DG = BGR O DX*DX 4+ DY#DY 3

BE s L0 % FIX (DS %100 + .5 )

PRINT USING "LINEAR DISTANMCE = . 4 ITNCHIES
FRINT "SCALE DYSTANCE =3 DEs UN$Es "6
FRINT
FRINT " PRE
A = TNKE
GOTO 1 DOD

2pdn P
Zaam |

o
b

SEND SWITOH. "

ARNY  BEY TGO RETURKN TO MERNU."
TF A% = v THEN 3218

1T B

4R 7 END PROGRAM

41E

4Py CLS

APEA PRINT & 537. “"PROGRAM ERNDEDY
4R4D PRINT

4@5EQ END

A&

TOREAD ONE CHARACTER FROM RE-Z

1240 RETURN

1Ligana

1i@@e * GET aN 8-DIGIT STRING OF COORDINATES
L1@ale

TOCONVERT 4 HEX DIGITS TO DECYMAL

Radio fhaek
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1@ REM RADIO SHACK DIGITIZER DEMONSTRATION FPROGRAM
Ti@d REM COPYRIGHT 1982 TANDY CORPORATION
126 REM
136
146
@ DEFINT I-N
166 RiZM
17600 REM INITIALIYE RE-F3EZ
18& M
1%@ O ERROR GOTO 9066
SRR SYSTeEM 0 COM A IR Ba M2
FEM
REM SET UP USSR CALL TO READ & BYTE FROM RE-ZRZ
RS

INITIALIZE PROGRAM

B Y Ee ZAT e PFR A0 PO 1 0@ 23RS 1579 1 1Y
A7@ DATA 359540629 29 2010

A HEM

1A8H REM MATN MENU

1@ie
1826
1@SE PRINT TABR(I8)Y s "RADIO SHACK DIGITIZER DFMONMSTRATION PROGS
1@4E PFRINT
1@5E PRINT
1@ PRIMNT
TA78 PRINT *
1@a@ PRINT Y
1AsH RIME "
11686 PRINT
111@ PRINT
1128 PRINT "PLEASE ENTER YOUR CHOICE "
1130 &8 = 1 = IF &A% = "" THEN 1133 .
1148 ON INSTRO"1Z+"sa%) GOTO ZBGHs 2000 40060
1158 aoTod 1138

1168 BEM

SEEE REM SET SCalll

REM

1.

SFT SOALFE"
MEADURE DISTAMCE BETWEEN POINMTS
+3 EXIT PROGRAM "a

-
SR

k.
b,

o
Yo

un

®
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PRINT TAR(3@) 5 "SET MEASUREMENT SCALE"

PRINT

PRINT "PLACE CURSOR OVER FIRST REFERENCE POINTs PRESS SEND SWITCH.
GOSUR 8OO0

PRINT

I SR

2058 Y1 o= Y

2100 PRINT "PLACE CURGOR OVER SECOND REFERENCE POINT, PRESS SFND SWITCH, "
LG GOSUER BHEE

DG = SAF ( DX®DX o+ DY®%DY )

IF D o= @ THEN PRINT: PRIMT "FOINTS MUST DIFFER.": PRINT: GOTo 710
IMFUT "WHAT UNIT OF MEASURE ARE YOU USING": UNS

PRINT "HOW MANY "1 UN%3 "& LONG WAS THE REFERENCE DISTANCE”

TNFUT D

0 = DR/ DS

FRINT

PRINT "&CALE SET TO"3 SC3 UN$3 "& PER INCH, "

PRINT

PRINT "FREGS ANY KEY FOR MENU, "

As = INKEY$: IF A% = "' THEN 2390

GEOTO 1RGN

RIZM

REM MFASURE DISTANCE BETWEEN TWO FOINTS

R M

Cl &

PRINT TAR(Z3) 5 "MEASURF DISTANCE BETWEEN THO POINTS

@ PRINT

PRINT "PLACE CURSOR OVER FIRET FOINTs FREGS SEND SWITOH, "

GOSUR SO0

X1 = ¥

Y1 o= ¥

PRINT

FRINT "PLACE CURSOR OVER SECOND POINT. FRESS SEND SWITOH, "

GOSUR BORE

FRIMT

DX = X1 - X

Dy = ¥Yi - ¥

DS = SR { DX#*DX + DY#DY )

F16@ DS = @1 % FIX ( DE % 100 + ,5 )
3170 PRINT USING "LINEAR DISTANCE = ##. 88 THCHES
PRINT "HCALE DISTANCE ="3 &0 % DSH: UNs: "G, 0
PRINT

PRI NT FB& ANY KEY T0 RETURN TO MENU, "

A o= IMKEYS: IF A% = "' THEN 3210

GOTO 1 BAG

FrEXTT FROGRAM

Radie fhaek

- 32 -



TRS-80 Digitizer Owner's Manual

TRS-80 °

400
4@
4=
4060 RE
SC@@ REM READ ONE CHARACTER FROM THE RE-Z

"EETCOM A=OFF"
a @342 "PROGRAM

-MNDED!

Xl
HOL@

STRING OF COORDINMATE

il
Faah R : -RT 4 HEX DIGITE To DECIMAL
F@aLa r

{X:Y) COORDIMATES

8110 REM
FEOE REM TRAP
S@1@ REM

FEXD IF ERL = 20@ THEN SYSTEM "SETCOM A
F@A3H ON T GOTO @

INIT ERROR

®
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Color Computer

1B RADIO SHACK
T COLOR COMPU
tOOOPRYRIGHT

TV 7 MATR MENU
inig
B oCLS

FRINT
FRINT
PRINT
FRYMT *
PRINT "
PRINT ©
A% w TNIEYS
FOR ¥ = 1
1F MIDS ("3

I
LESY

1

1TR3Ed i

14w
U g 4
1 &
1@z

CL.S
PERINT
PRIMT

GG LIRS
PRINT
¥4 = X
PRINT
FRIMNT

n FI‘ {Z

HIAA

TER

AR o

PRINT

TO

BIGYITYZER

TANIDY

FROGRAM

J

&

R

GUIRE
T

OR

M ASGUREMENT

[0V

ST

(0
GIT

Radio fhaek
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DEMOMNETRAT T ON

VIEERES T OM

CORPORATION

MONET R AT T ORY

Efg™

- I
LT PROGRAMY

e O

7

OTHER LEASE

THER O X

A

SCALE™Y

ER F T RS

CHL Y

SIS

CH.

Y

GO

FROCGRAM

FAAGs  ZBODs

FOTRNT . ®

FPEalMTy

AN
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21580 DS = SR ( DX#*DX + DY=*DY )

2160 IF DS = @ THEN PRINT "YOU MUST MOVE CURSOR!": GOTO 2100
21780 INPUT "WHAT UNIT OF MEASURE";: UNS$

2180 PRINT "HOW MANY "3 UN$3; "S LONG"

INPUT "WAS THE REFERENCE DISTANCE" ;DO

GSC = DB / DS

PRINT

PRINT "SCALE ="3 D@3 UN%3 "S/INCH"

PRINT

PRINT "“PRESS anNY KEY FOR MENU®

A% = INKEY$: IF A% = """ THEN 2250

6OTO 1000

? MEASURE DISTANCE BETWEEN TWO POINTS

CL.S
PRINT TAB(8): "MEASURE DISTANCE"
PRINT

PRINT "PLACE CURSOR OVER FIRST POINTs"
PRINT "PRESS SEND SWITCH."

GOSUE 5000

X1 = X & ¥1 =Y

PRINT

PRINT "PLACE CURSOR OVER SECOND POINTs"
PRINT "“"PRESS SEND SWITCH."

GOSUR 5000

PRINT

DX = X - X1i

RDY =Y - ¥1

D& = SR ( DX*DX -+ DY*DY )

DG = @1 *» FIX ( DS *1B@ + .5 )
PRINT "DISTANCE"3 D&Ss "INCHES"
PRINT "("3 SC * DG; UN$; "§)"
PRINT

PRINT "PRESS ANY KEY FOR MENU"
A% = INKEY#$: IF A% = "" THEN 3220
GOTO 1000

7 END FROGRAM

CLS

FRINT "PROGRAM ENDED"

4040 END

40150 7

S0 7 GET (XsY) COORDINATES

Radio Sfhaek
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HAB0
S8
Holag
H11a
LAY R
&R
&IA38
&4
&IN5
&G
&HBTEH
LHID9@
&0 00
H1 13
énd in
&130
&l 48
&H150
&3 LD
L1771

6;»‘?(»‘)(4
&3 U/l

£y R L’J
&4 D
&4l
Erir 2
&4 %)
Eadr 4t
E45 0
Erdr &l

X =

FcS

Y omm

.
A1 % Y

Owner's Manual

* X

RETURN

k

USSR

DATA
DATA
DATAH
DT &
DATA
et e
1Ha T éa
DT
DT i
DAaTé
DATH
DATH
DT éa
Den' T ey
DéTé
DaTa
DET A
DaTa
DT A
DATA
DAT A
DATA
AT A
DT é
DATH
DT é
DaTA
ey T i
AT &
DAt
DaTa
BT
34T A
DT é
LT
DATH
IIésT A
DatTa
DATA
DT én
T &
DAaTA
DATA
DaTay
DATA

ROUTINE DATA LIST
HEeW 197 DD
B:@2DDD0DD W

D 12948245 17 12957
479 1@ 12996594599

; Pe T e Ads B 28T
L2320 15057 Thr 410y 253
57530 5 & n‘)‘)s s Bt IO

T4 1y 22441y
FEe TR BE e s
i 151-1 LR
: L s e A 234 22
L7y 224+ 31 280,57
S Db T4 s 136 48 210
:.55::;1 P R T B B - T WA s D R
L34 1327 J*'l," 010

1835, BHady B4b6y 25518
L% L0377 3 IAQ)& 127 594 6
Aida 319 38 .“'[Hzﬂs TEe B &1

T3S 128 37 230 315 1 &

e ‘-H."J ? jJ » -..5 4 ’ f:ﬂ 6) 3 J f"' g 4+5:7
LGB s 1 %4 Qs A8
1413 187459304957+ 79
LTPE s 7 B b Dby 2HH
LTale 174, 533{.':; v "'ff') 3

D
S Wi P

‘Ethf

305 1415 255

53 fil- ’

'j 41 3 '::'l?)én Stk

Biite 116 Jj’]‘ﬁji.:_.):),’):)
(R R S0y 1AL 255
A ()ms 3. c?sl"f;.n's Q.15

1‘)13153
1‘:})()’5 ill.ld r.l“) )
11{3-; )J-;/t

] 14‘31"’ L9
e L 4T
TW(;;
b 0 AP e
410 14‘77‘511,_9 M"3!..
43 %s L&e 17
PR N RN
B3 3182 f

e B 2

Radie fhaek



TRS-80 Digitizer Owner's Manual

TRS-80 °

Appendix B/ Skew Adjust Routine

Before starting to write programs for your Digitizer, there
are several standard subroutines that you should understand.
These routines allow you to manipulate the data of the
Digitizer so that it will be more useful to you.

Your Digitizer is designed to output X and Y coordinates
that are orthogonal and oriented perpendicular to (X-axis)
and parallel to (Y-axis) the edge of the Traverse Arm.
Often, you will be digitizing from documents with an X and Y
axis system of its own. Using scaling and offsetting, you
can get the coordinates of the microcomputer to correspond
to the coordinates of your map, but to make them correspond
exactly, you must physically align the Digitizer very
precisely to the orientation of the axes of your document.
This is a tedious process.

However, it is possible to program your Computer to compute
a new set of X and Y coordinate values which are at an angle
to the coordinate values of the Digitizer and these new
coordinates can be aligned to the coordinates of your
document.

In the Skew Adjustment Routine, it is assumed that the
coordinate pairs for points in a plane are being generated
to some X and Y axis set. If first the coordinates X0 YO
of some point 0 on the baseline of coordinate system are
measured, then the coordinates XP and YP can be determined
from the coordinates X and Y according to the formulas:

X prime = X cos theta + Y sin theta

I

Y prime -X sin theta + Y cos theta

These formulas assume that the two axis systems have
coincident origins and that they are both orthogonal.

Radio fhaek
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Note that the following is a "stand-alone" routine. It is
not written to automatically be used with the Sample
Programs. However, if your particular programming needs
calls for Skew Adjustment, include the routine in your
digitizing program.

LIAMWAE 0 ROWUTIMNE TO HARDLE COORDINATE ROTATIOGRN
LA L

LHTARA

SN E SRS N Maoche )

Moo 1
* [ EREs B
‘ Mhade d
Fheveda
LA Goloe
LEAsn 7
LGP 7
HBLAER T ot L@ =
oYY/ R Y Yid s e Fe
HERl e AP o pef
&HIL3E 7 Y oam

spenoe pEodnt s unrotated X oo
Yoo

0 AR S|

epointt s uneobs

v e ok Fean 4

polnt’ s rotataed Voo

£ 48 o= oynknown point? s unratated X ocoorsd

S@LSEH 7 Yo ounknoown eoint’ s ugnrat Yool
& &D T

SRR it AR o= o unknown Eoaint? w
HALEg YROo= ounknown eoinh’ s rala b Y el
AHELSH 7

ERZDN O routine

rotated X ocoard

ST and CT anbtermnallsy

catouwlabe s ane tTheta

= (KAEYPAYR - XPY / (ZEEYRSYER 4+ YR
caloculats cozine theta

= L EE e WEREYRSXAY / CER - YRRYA S XA

&R
31 17 B

catoulate probtatasd X oand ¥V coordinates

- YRET

rOXRST

RETURM
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Appendix C/ Technical and Programming Information

When you first begin to run a program, you'll sometimes find
it useful to identify a specific point on your document or
sheet of paper as 0,0. Then position the Cursor over that
point and press RESET. That will define that point in the
program as 0,0 and all other measurements will be made in
terms of that origin for that run of the program.

Moving the Origin -- Each time the RESET button at the back
of your Digitizer is pressed, the X and Y coordinate
ragisters are made zero. In this way, the origin, the point
where X and Y are zero, can be relocated anywhere in the
working area of your Digitizer simply by moving the Cursor
over a point and pressing the RESET button.

But, if the document you wish to digitize has a coordinate
system and the area you wish to work in has no point where X
and Y are zero, you must use a routine to move the origin
outside the working area.

This is done by finding a point with known X and Y
coordinates inside the working area; resetting the X and Y
coordinates with the cursor over this known point; and then,
under program control, adding the known X value of the
coordinates of this point to the X coordinate and the known
Y value to the Y coordinate read from the Digitizer each
time a new set of coordinates is digitized.

An offset is added to the X and Y coordinates. Use this
procedure on a map with latitude and longitude. Zero the
Digitizer over the intersection of a known latitude and
longitude and use their values as offset values. Then, with
proper scaling, all the points digitized afterwards will
display in latitude and longitude.

Scaling the X and Y Coordinates -- The simple concept of
scale causes much confusion because of the many ways it is
expressed. A common method in mapping is to express scale
as:

1l inch = 20 miles

Radie fhaek
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Scale is also expressed as a simple ratio, without units as
in engineering drawings:

Drawing Scale = 1:2

which means the drawing has been scaled down (or up) by two
times.

These two methods are the same so long as the units or
measurement are used to define the scale as in the first
method above.

Area Measurement and Curve Integration -- The basic
approach here is to sum up strips of area equal to X*Y .
To measure the area inside a figure, the area under the
upper portion of the figure is considered positive and the
area under the lower negative.

If the Cursor is moved along a curve, it will measure
positive area when moving from left to right (increasing X
values) and negative areas when moving from right to left
(decreasing X).

Line Length Measurement -- The basic approach of most
programs for line length measurement is the summation

of successive hypotenuses. The length of the curve here
is represented by the Pythagorean Theorem.

Radio fhaek

= A0 =






LIMITED WARRANTY

For a period of 90 days from the date of delivery. Radio Shack warrants to the
original purchaser that the computer hardware unit shall be free from manu-
facturing defects. This warranty is oniy applicable to the original purchaser
who purchased the unit from Radio Shack company-owned retail outlets or
duly authorized Radio Shack franchisees and dealers. This warranty is voided
if the unitis sold or transferred by purchaser to a third party. This warranty shall
be void if this unit's case or cabinet is opened, if the unit has been subjected to
improper or abnormal use, or if the unit is altered or modified. If a defect occurs
during the warranty period, the unit must be returned to a Radio Shack store,
franchisee, or dealer for repair, along with the sales ticket or lease agreement.
Purchaser’s sole and exclusive remedy in the event of defect is limited to the
correction of the defect by adjustment, repair, replacement, or complete
refund at Radio Shack’s election and sole expense. Radio Shack shall have no

obligation to replace or repair expendable items.

Any statements made by Radio Shack and its employees, including but not
limited to, statements regarding capacity, suitability for use, or performance of
the unit shall not be deemed a warranty or representation by Radio Shack for
any purpose, nor give rise to any liability or obligation of Radio Shack.

EXCEPT AS SPECIFICALLY PROVIDED IN THIS WARRANTY OR IN THE
RADIO SHACK COMPUTER SALES AGREEMENT, THERE ARE NO OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. IN NO EVENT SHALL RADIO SHACK BE LIABLE
FOR LOSS OF PROFITS OR BENEFITS, INDIRECT, SPECIAL, CONSEQUEN-
TIAL OR OTHER SIMILAR DAMAGES ARISING OUT OF ANY BREACH OF
THIS WARRANTY OR OTHERWISE.

RADIO SHACK, A DIVISION OF TANDY CORPORATION

U.S.A.: FORT WORTH, TEXAS 76102
CANADA: BARRIE, ONTARIO L4M 4W5

TANDY CORPORATION

AUSTRALIA BELGIUM u. K.
280-316 VICTORIA ROAD PARC INDUSTRIEL DE NANINNE BILSTON ROAD WEDNESBURY
RYDALMERE, N.S.W. 2116 5140 NANINNE WEST MIDLANDS WS10 7JN

PRINTED IN U.S.A.
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