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1 Introduction

Thank you very much for your purchasing our X-Y Plotter,
Prior to operating the Plotter, read the Instruction
Marual carefully for correct Plotter Operation.

2 Cautions for operation

In order to fully utilize Plotter functions pay attention
to the following:

(1) Do not use or store the Plotter in a place where it is
exposed to the direct rays of the sun and/or it is
highly heated due to the location of heating appliances
in its surrocundings.
In addition, do not use or store the Plotter in a place
where the temperature suddenly changes, the temperature
becomes too low, humidity is high and/or much dust exists.
Further, do not apply any bending, torsion and/or strong
shock to the Plotter.

(2) Do not use the Plotter in a place where strong mechanical
vibration and/or electric noise exist,

(3) Do not apply any force on the recording table and arm by
hand and/or do not place any heavy load on them.

(4) CWer a cap on a pen when the pen is not used. The pen tip
will be dried if the pen is left without covering the cap.

(5) Prior to operation, check that connectors and plugs are
perfectly connected. Do not discomnect them during operation.

(6) Do not place the Plotter near magnetic tapes and/or magnetic
cards, since a magnet plate (rubber magnet) is used for
fixing a plotting paper.
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3 Specifications
1 Effective plotting area:385 mm x 280 mm
2 Maximum plotting speed:300 mm/sec in axial direction 420 mm/sec max at 45°
3 Step size:0.025 mm

4 Plotting accuracy: (Distance accuracy) +0.3%(+0.2 mm) of moving distance
(Repetition accuracy)} 0.4 mm or less
(Pen change accuracy)} 0.4 mm or less

5 Number of pens:6 (Automatic change)

6 Pen types:(Standard) Aqueous fiber pen (6-colors)
(Option) Oily fiber pen (6-colors)
7 Paper size:420 mm x 297 mm (A3 size) or smaller

8 Paper holding method:Rubber magnet
9 Operation keys:POWER,POSITION,PEN UP/DOWN and PEN SELECT
10 Indicating lamps:POWER,ALARM,PEN UP/DOWN and PEN SELECT

11 Environmental conditions:(Temperature) +5 to 35°c
(Humidity) 35 to 75 %RH
12 Power requirements:(Voltage) AC-120V, 220V or 240V +10% (50/60 Hz)
(Power consumption) Less than 30 VA
13 Dimensions:575 mm (W) x 448 mm (D) x 105 mm (H)

14 Weight:Approx. 9.5Kg

15 Accessories:(Standard) Aqueous fiber pens; lset (6-colors)
Fuse, Rubber magnets: lset
(Option) Ceramic pen adapter (for Pentel Ceramicron
SRMO2-04)
Rotring pen adapter (for Rotring pen No 74910)
16 Interface:0On Model Parallel = With centronics compatible 8-bit
parallel interface.
On Model Serial = With RS-232C serial interface.




4 Name of each section and function

4,1 Appearance

(Dcase (2)Power switch (3)Recording table ()Y slider (S)Operation panel
@Pen stocker @Pen carriage Paper holder @Pen stand @Paper guide

@Inlet (Power cord) @Grounding terminal @Input/output connector
@Select switch @F‘use holder @Stand @Base plate
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Operation panel
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POWER lamp (power ON indication lamp)
When the power is turmed on, the red lamp is lit.

@ALAPIP& lamp (alarm indication lamp)

Error status is indicated on the red lamp.

@PEN UP/DOWN lamp (Pen up/down indication lamp)

When the pen is lowered, the green lamp is 1lit.

@PEN SELECT lamp (Pen select mode indication lamp)

The green lamp is lit under the pen select mode.

@PEN POSITION (Pen move key)

(1) Pressing the key moves the pen in the arrow
direction.
Pressing the key for more than 1 sec. moves
the pen at high-speed.

(2) Pressing this key under the pen select mode
selects the pen corresponding to that key NO.

(B)PEN UP/DOWN (Pen UP/DOWN Key)

If this key is pressed when the pen is lowered, the
pen is raised, while if it is pressed when the pen
is raised, it is lowered.

PEN SELECT (Pen select mode key)
Set to the pen select mode.
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Preparation for operation

5.1 Plotter setting
This plotter is normally placed horizontally, but
it may be placed slantingly depending on its usage.
When it is used slantingly, raise the stand on the
Plotter rear side.

<
N

5.2 Paper loading

Pull up the paper holder to inset the paper left
end into it. Match the paper left and bottom ends
with the paper guide, and then lower the paper
holder. Stretch the paper, and then hold the paper

right end with a rubber magnet attached as an accessory.

. % "
==z/i % paper 9
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holder ! S
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paper guide
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As a plotting paper, any high quality, coat on
measuring paper can be used, but a coat paper

due to its less blotting is suitable for this
purpose. In addition, a film sheet for OHP (overhead

projector)} can be used.

However, in this case use an oily pen.

53 (:) Mounting of plotting pen

Remove the special pen cap (

attached as an accessory)

from the pen tip, and then load the pen into the

pen stocker.

/)
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After any plotting will be finished, remove the
pen from the pen stocker, and then insert it into
the pen stand to prevent its tip from drying.

When it is not used for a long time, store it with

the pen cap covered.




(:) Use of ceramics pen

Pentel
Ceramicron

‘SRM02~04

Pen adapter

When using a ceramics pen instead of the normal
pen, set a pen adapter (separately sold) as shown
in the following:

Insert the ceramics pen
into the pen adapter
until it hit the adapter
pottom.

(7

5.4 Power connection and trial run

®

®

First check that the power switch is turmed OFF,
and then comnect a power cord at the Plotter rear
to a power receptacle.

Load a plotting paper and then mount the pen
attached on the pen stocker.

At this time, do not mount the pen on the pen
carriage. If so, error may occur due to pen sensor
actuation after the power is turned on. :

Turm ON the power switch to light the POWER LAMP.
Thus, the pen carriage moves until it detects the
limit positions in the X and Y directions, and
then it stops at the origin after picking up No.l
pen.




@ The operation can be checked on the operation
: panel.

Pressing the key lights the lamp
to lower the pen.
When it is pressed again, the pen is raised to turn
off the lamp. If any action is not taken while the
pen is lowered, the pen is raised after the lapse
of about 4 sec. This is to prevent ink blotting.
Pressing the [PEN POSITION|key moves the pen to
any position or writes a line. First, the pen
carriage moves slowly and then speedily after the
lapse of about 1 sec. This is to easily set the
pen to the writing start position.
Simultaneous push of two keys in the position of 90°
moves the pen in the resultant direction of the
arrows,while simultaneous push of two keys in the
position of 180° stops the pen.




6 Plotter modes
6-1 BSelf test mode

If the POWER switch is turned ON while pressing the
[==Jkey on the operation panel, the Plotter becomes
the self check mode.

The pen carriage picks up No.l pen from the pen
stocker to plot a self test pattern.

If one pattern has been drawn, the same pattern
continues to be repeatedly drawn.

When suspending the self test, turn OFF the POWER
switch. 1

When the POWER switch is turmed ON while the pen is ,
held on the pen carriage, the Plotter operation is
suspended due to pen sensor actuation.

Before the POWER switch is turned ON, return the pen
on the pen carriage back to the pen stocker.

Test Pattem

[SELF_TEST|

-10=-



6-2 Interface test mode

When the POWER switch is turned ON while pressing

the operation switch, the plotter becomes the
interface mode to display all character codes which
are input in hexadecimal digits.

The plotting start position is the same as that
under the print mode. Thus, if the plotting in one
line (43-code) is finished, the Plotter automatically
shifts to the next new line and returns to the start
position.

Processing after the final plotting ths been finished
is the same as that under the print mode.

In this case, pressing the[i]key re-starts printing.
This mode is suspended if the POWER switch is turned
OFF,

Plotting format is as follows:

Plotting start position : Coordinates (888, 10800)
Character size : 2.8 mm

No. of character per line : 43-character codes
No. of lines per page : 55 lines

-11=-




6-3

6-4

Pen Select mode

Pressing the [PEN SELECT] key among the operation
keys lights the PEN SELECT LAMP to set the

plotter to the Pen Select mode.

Under this condition, if any manual pen key (1 to

6) is pressed, the pen corresponding to the

relevant No. is picked up to return to the

present position.

If the pen is changed once, the Plotter automatical-
ly returns to the mode just before the Pen Select
mode.

The Plotter can enter the Pen Select mode. from

the print mode or interface mode. Pressing the[i]key
(No.0O) stores the pen in the pen stocker to empty the carriage.

Under the pen select mede, data from a
computer cannot be accepted.

Print mode

If the POWER switch is turned ON while pressing
the key among the operation keys, the

plotter is set to the print mode to print
character codes as they are input.

It performs return operation after line feed by
the input of the terminator ODH, OAH, or ODHOAH.
However, it draws an underline if any codes without
corresponding characters are input.

Plotting start position : Coordinates (888,10800)
Character size : 2.8mm

No. of characters per line : 130 characters

No. of lines per page : 55 lines

If there is no terminator input until 130 characters
will be printed, the Plotter continues plotting
through its automatic line feed return after 130
characters have been printed. If it receives any
terminator after its printing up to 55 lines, it
returns back te the initial position, and then )
stops with the pen raised. ‘
Pressing the [1] key starts printing.

This mode is suspended if the POWER switch is

turmed OFF.

-12-



J1M1858, 1100018S8,0,8,8,0, 1330, 1580, 1338

M1582, 148808, 1420, 8, 2758, 1958, 2750, 1958, 1518
M2050, 151802858, 2758, 3988, 2750, 3908, 1490, 2538, 1489
M253@, 133803908, 1330, 3908, 8, 2858, 0, 2850, 1189

B32

J1

M158, 158

X1,158.9

M142S, 158
D1425,145,1425,150
M127§, 158

01275, 145,1275,150
H1125, 158
01125,145,1125.150
Ha75, 158

D975, 145,975, 150
MB25, 150

J1

W24PB, 1215, 35, 55, 9¢8, 2782
1458,8

¥2858, 1215, 35, 35,2780, 4500
1-45@,80

M25ee, 1858

D24se, 958, 2558, 958, 25708, 994, 2680, 958, 2708, 859, 2004, 85( , 2758. 1850, 2500, 1950
H24@8, B850

0o, 45e,-40,5

G1,-208,458, 1

M2408, 470

Ga, 458, -42,8

G1,-328, 450,1

H2620, 470

1P.-168

M3100, 158

M 2870 . 2000

JB

0 2858 ., 1975
0 2632 , 1958
D 2818 , 1838

6-5 Plot mode -

This is a normal plot mode under which any graphics
can be drawn by the command from a computer.

This plot mode can be set by only turninig ON the
POWER switch, and the pen carriage automatically
picks up No.1 pen to move to the HOME position,
Thus, the pen carriage waits the command.

If the POWER switch is turned ON while the pen
carriage holds the pen, the Plotter stops its
operation due to pen sensor operation.

Before the POWER is turned ON, return the pen

on the pen carriage back to the pen stock.

-13-




6-6 Reset

Following are the methods to set all conditions

to the initial conditions:

(1) To turn the POWER ON and then OFF. In this
case, the pen carriage performs initialize
operation to pick up No.l pen.

(2) Inputting the INIT.signal from the connector
results in the same operation as that in Item
(1).

(3) Pressing the key simultaneously
with the[—] key results in the same operation
as that in Item (1).

This is valid even under the pen select mode.

>
&

3
B
4

3

¥
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7.

Interface

7-1 Interface, 8-bit parallel method

(Conforming to Centronics)

(1) Control signal : STB BUSY ACK ERROR
(2) Data input code : 7-bit or 8-bit code
(3) Input/Output circuit configuration and input/output condition
S5ignal Name Configuration
+5V Input logical level
47K "Mn=2,0 to 5V
. HnMy_,
INpgt DATA 1 to 8 7415244 0"=0 to 0.8V
Input STB
BUSY 45V Output logical level
Output ACK 4.7K "1n=2,7 to 5V
mnryh_
FRROR .’_ @ o"=0 to 0.4V
741505
(4) Input/Cutput signal standard
DATA 1 to 8;
8-bit data signal. Become HIGH when data is 1'1".
STB; ‘

Synchronizing input signal to real DATA 1 to 8.
Reads data before the signal rises from LOW to HIGH.

ACK;
Signal to inform the operator of data receive end.

BUSY;

Signal to indicate that the plotter is under the data
unreceivable status (BUSY). If the signal is HIGH, no

new data can be recived. The conditions under which

the BUSY signal becomes high are as follows:

(a) Partial time during data entry

(b) Time in the X section during printing and head operation.
(c) When mode is in the pen select mode.

{d) When one page has been printed in the printer mode.

ERROR;
Signal to indicate that the plotter is in the ERROR status.

-15-




(5) Timing chart
7~ DATA hold time

DATA 1 to 8 _l

Qus ) 60us or more
§T_B or more
0.1u8 f 0.5us or more
or less E
BUSY |

_.|_._ approx. 0.5us

(6) Input connector {Interface conforming to Centronics)

Connector on cable side DDK 36pin (57-30360) or equal
Connector on plotter side and signal arreangment
36-pin Amphenol type

PIN SIGNAL PIN SIGNAL
1 |STB 19 GND
2 DATA 1 20 GND
3 |DATA 2 21 GND
4 |DATA 3 22 GND
S |DATA 4 23 GND
6 |DATA 5 24 GND
7 |DATA 6 25 GND
8 |DATA 7 26 GND
9 |DATA 8 27 GND
10 |ACK 28 GND
11 |BUSY 29 GND
12 |GND 30 GND
13 |PULL UP to+5V. 31 INIT
14 [NC 32 ERROR
15 |[NC 33 GND
16 |[GND 34 NC
17 |CHASSIS GND 35 PULL UP to+5V.
18 |Cannct be used 36 NC

_16_
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7-2 Interface RS232C
(1) Synchronizatiori: Start-stop

(2) Communication speed: 75, 150, 300, 600, 1200, 2400, 4800,

9600 BPS
(3) Communication format: Start bit ... 1 bit
Data bit ....7 or 8 bits
Parity ...... Even or odd number or
no parity
Stop bit ....1 or 2 bits
(4) Buffer memory size: 1024 bytes
(5) Signal level:
Signal Type Signal Name "1" or ON "O" or OFF
Data TXD -3 to -12V +3 to +12V
signal RXD UKL non
Control RTS +3 to 12V -3 to -12V
signal DTR ON OFF
(6) Buffer status flag send
Bent by DTR signal or X parameter.
Buffer DTR X parameter
status signal | *(Recommended Function
flag code)
Reset ON Xon send Buffer memory
(DCc1) residual :
Large
SET OFF Xoff send Buffer memory
(DC3) residual :
Small

*X-parameter code can be specified by
control command.

(7) RS-232C connector
Connector on device side:

the R5-232C

25-pin socket type based on the EIA Standard

(DB-25SA-N or equal)
Adaptable connector:

25-pin plug type based on the EIA Standerd

(DB-25P or equal)

-17-




(8) Connector pin arrangement

; Signal ; ; . :
Pin Symbol Siganl Name Direction Function
1 FG Grounding for - Chassis ground
safety
2 TXD Sending data Output Serial sending data
Sends X parameter.
3 RXD Receving data Input Serial receiving data
4 RTS Send request Output Always ON (+ potential)
7 SG Signal ground - Signal ground
20 DTR Data terminal Output Buffer status send
ready Receivable under
ON (+ potential)
Always ON under
X-parameter control

(9) RS-232C control command

This plotter is provided with commands with (Escape) to set the
RS-232C conditions as described in the following.

Use; (semi—colon) as a delimiter of parameters included into each
command and: {(colon) as a terminator of each command.

If each command includes the delimiter; without any parameter, the
parameter is set to the initial value (default value).

(D SET PLOTTER CONFIGURATION command
comand type:
. @ (;(<DEC>)):
Initial value: .
. @;+3Set to the DIR control mode.
Function:
When the parameter<DEC>is '0", the DIR signal always becomes
+ potential to make the DIR control DISABLE, while when it is
"1", the DTR control becoes ENAELE.
Tne plotter is set to the DTIR control at the time of power-ON.

Example: | .
. @: 0 : -DTR control DISABLE

_']8_



@ SET HANDSHAKE MODE command

Command type:

ESC] . I (;; ( <ASC> (; ... ASC ))]):
Initial value: :

. — Not in the X-parameter control mode
Funcion: _
The parameter<ASC>sets the Xon trigger character using the
ASCII code expressed in decimal equivalence. This parameter
can configure the Xon trigger character using up to 10 parameters
by separating this parameter with semicolons. The effective code
is in the range of 0 to 127, but no 0 is transferred to terminate
the succeeding string. §

Example:
. I ;17 : - Xon trigger character is set to DCl.
@ SET X-OFF TRIGGER CHARACTER command
Command type:
ESC] . N (; (<aAsC>(; ... ASC ))):

Initial value: :

. N : - No Xoff triger character
Function:
The parameter<ASC>sets the Xoff trigger character using
the ASCII code expressed in decimal equivalence. Up to 10
parameters can be used in the same way as the Xon trigger
character.

Example:
. N; 19: - Xoff trigger character is set to DC3.

(3 RESET HANDSHAKE command
Command type:
R
Function: !
All parameters are reset by this command when the current
handshake mode is in the X-parameter control, resulting in
the DIR control mode.

-19-




{10)

Buffer memory size
Xon threshold level
Xoff threshold level ...

(11)

»se.

Threshould level of buffer memory
1024 bytes

512 bytes
128 bytes

Communication format setting

Commnication formats prior to factory shipment are set as
follows:

Communication speed:

Data bit length:
Parity bit: No

Stop bit:

2 bits

4800 BPS
8 bits

(@ When changing the communication formats, set the DIP SWs. in
accordance with the DIS SW. Setting Table.

BIT ito3 4 5 s} 7 8
Set- | Communica-| Stop Data
ting | tion bit | Parity length
Item | speed
OFF | See (L, |NotjoDD | 7 Inhibit
attached = pro-{ ==
Table vided
—-_ _ :
ON 2 | Pro-lEVEN| /8 |(Always
vided | e
I
Communication speed setting
Bit
- 100000000
Communication 1 2 3 12 3 45678
speed
* 9600 _OFF OFF_ OFF )
4800 ON— ~OFF OFF
2400 OFF ON OFF
1200 ON ON OFF
600 OFF OFF ON
300 ON OFF ON
150 OFF ON ON
75 ON ON ON
-20-
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8 Plot mode

8.1 Plotting area
(1) Plotting area and Pen position

(2)

Pens are assigned with numbere of 1,2,3,...6
from the front in this order and the plotting
area is as shown in the following Fig.
Figures in parentheses show coordinates in
steps of 0.025mm when the plotter origin is
set to (0,0).

(o0, 11200) (15400, 11200)

OO e

RTAY (15400, 0)

Operation area and off-scale processing
Even if the input applied as the parameters
of commands AA,AR,CI,EA,ER,EW,FT,PA,FD,PU,
PR,RA,RR, and WG exceeds the area of A3 size,
1540011200 shown in the abovwe figure, it
becomes valid when it is in the operation
area shown in the following figure.

However in this case, the pen is off-scale-
processed so that it does not move beyond
the plotting area. .

In addition, parameter input exceeding the
valid parameter range (* 32767,£32767) cau-
ses error. Thus, the pen continues plotting
by the next valid command with that command
neglected.

=-21-
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(—32767, +32767) (432767, +32767)

(0,|11200) (15400, 11200)

(0, 0) (15400, 0)

Plotting area

(—32767, —32767) (432767, —32767)

Operation area

Nota: Figures in parentheses show coordinates in steps

of 0.025mn when the origin as a plotter is set
to (0,0).

(3) Offscale processing

If the plotting locus extends from the plotting area tc the

operation area,the pen is raised at the point (Pl) which is
out of the plotting area as shown in the right Fig. and the
movable axis operates as if it is under plotting. In additi-
on, the pen is lowered at the point (P2) which is located
within the plotting area to move it normally.

The ERROR LAMP is 1lit during offscale.

Designation : A=B—~C=-D

r—-"m'—_-_—. D
c\
Moves the pen ca-
Pen : P A . .
R \ rriage with the pen
' raised between P
B*.

- and Fz2 .

Pt"\A

Operation area | Plotting area

-22-




8-2 Plotting command format

(1) The command set of this plotter consists of 2 alpha-
numeric (any upper case or lower case letters are
acceptable) commands, parameters and a terminator
indicating the command end.

Command Parameter field
/ | Terminator
p| [a] [2000],[1000] I;
l [ f ]
Separator

(2) As separators, space and comma (,) can be used,but
they can be omitted except the case where the para-
meter field is configured by several parameters.
However,since the SM or DT commend determines that
the first letter followed by the command is a labol
or terminator,pay attention to the use of the sepa-
rators.

(3) As the thrminator of all of the command set other
than the LB command, semicolon (;) is used. Although
the terminator of the LB command is initially set
to ETX. (3 in decimal digit} in ASCII, this termintor
can be changed by the DT commend, when the terminator
is omitted, the command set to terminated by 2 alpha-
betical characters of the next command set. However,
the 1B command always reguires the terminator.

(4) TFor the description of the parameter in each command
set, refer to the command description.
{Additional parameter may be added depending on the
command set.)
Omit all of the succeeding commands within the command
set when the omission is reqired.
Parameter ranges are limited as follows depending on
formats:
Integer type: -32767 to +32767
Real nurber type: -128.0000 to +127.9999
-32767.0000 to +32767.9999
(When scaling is done)

When no sign is attached, any number is judged to be
a positive number.

-23-




8-3 Description of plotting command

(1) Initial value of parameter
When the power is turned on, the plotting conditions
are initialized as follows:

Function Equivalent Initial value
command
Plotting mode PA; Plotted in the system
of coordinates.
Plotting direction DR1, O; Horizontal direction
Line type LT; Solid line
Line pattern length LT; Set to 4% of intervals
between P1 and P2.
Window Iw; Maximum plotting area
Character size SR; Character width = 0.42%
of (P2x-Plx)
Character height = 1.12%
of (P2y-Ply)
Symbol mode SM; Off
Scale length TL; Scale on X-axis = 0.5%
of (P2y-Ply)
Scale on Y-axis = 0.5%
of (pP2x-P1x)
Standard character set CS0; Sets character set to O.
Auxiliary character set CAOQ; Sets character set to O.
Character set S5; Selects standard character
set.
Character inclination SLO; Set to O°.
Masking value IM233; Identifies all errors.
Scaling 5C; No scaling is done.
Pen speed VS; Set to 30 cm/s.
i
=
Label terminator DT [ETX] ; ETX. (Equivalent decimal -
digit of ASCII;3)
Arc resolving degree Set to 5 .
Shading type FT; Set to type 1 (Smearing out ‘
in both directions)
. Shading interval FT; Set 1% of intervals between
Pl and P°2.
Shading angle FT; Set to O
Interval of smearing out PT; Set to 0.3 mm.
Scaling point IP; (P1x, Ply) = (100, 600)
(P2x, P2y) = (15300, 10600) g |
Rotation of system RO; Set to 0.

coordinates

-24-



(2) On plotter unit

This plotter is based on the plotter unit in the step of

0.025 mm and its plotting range is set by scaling points,

Pl and P2, These scaling points can assign the user unit
through the execution of the SC command. Therefore, trough

the execution of the SC command, the response of the commands,
AA, AR, CI, EA, ER, EW, FT, PA, PD, PU, PR, RA, RR and WG

to the parameter is made in the user unit. During scaling off,
the coordinate parameters below the decimal point are cut down.

-25-




(3) Function of each command

VECTOR group

NAME

COMMAND TYPE & PARAMETER FUNCTION

Command type

PU; or PU x1, y1, {, X2, Y2, ««« Xn, ¥n)i

PEN UP

Parameter
range

-32767< Xn, Yyn= 32767
(During scaling off)
-32767.0000 = Xp, ¥Yn= 32767.9999
(During scaling on)

Function

Lowers the pen in the present position.

When the parameter is included in the command,
the pen is raised and then moves to the specified
position (Xn, ¥n).

Command type

PD; or FD x1, yi1, (, X2, Y2, «esXn, ¥n);

PEN DOWN

Parameter
range

—32767 = Xn, Yn = 32767 (During scaling off)
-32767.0000 < Xn, yn = 32767.9999
(during scaling on)

Function

Loweres the pen in the present position.

If the parameter is included in the command,
the pen is lowered and then moves to the
specified position (Xn, ¥n).

connmnui'type

PA; or PA x1, y1  (, X2, y2 . Xn, yn);

PIOT
ABSOLUTE

Parameter
range

-32767 £ Xn, ¥n = 32767 (During scaling off)
-32767.0000 £ Xn, yn < 32767,9999
(During scaling on)

Function

Maintains the present pen up and down conditions,
then moves to the absolute coordinates (xn, yn).
PU and PD can be used as parameters and the PU
and PD parameters are interpreted as the PA
execution parameters.

Always canfigure coordinate parameters in a pair
of values on the x- and y-axis.

The execution of PA; is made in the absolute
value plotting mode setting with respect to the
PU and PD commands.

Command type

PR; or PR Axi, Ayt (, AXz, Ayz, ...AXn,AVn);

PLOT
RELATIVE

Parameter
range

-32767 =A X1, A y1 = 32767 (During scaling off)
-32767.0000 =sAx1, Ayr = 32767.9999
(During scaling on)

Function

Maintains the present pen position and then

moves the pen by the unit specified by the
parameters in the increments X and corresponding
to y from the position at that time,

Parameter operation is the same as the PA command.
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CIRCLE

Command type cir (, 8c) ;
Parameter -32767 = r = 32767 (During scaling off
range -32767.0000 = r =< 32767.9999 :
{During scaling on) ‘
-32767 = 6c = 32767
{However, minus sign is ignored.)
Function Draw a circle in a radius specified centering

around the present pen position and resolving
degree (o6c).

20"

Start point of circle
Radius /
_0'

180"—
Start Point of /
circle {(when r
Parameter is

negative. ) | Present pen position
270°

/Ehord

Resolving (angle)

Ideal circls

If the r parmeter is specified by a positive
integer, a circle is drawn from the position
of 0°, while if it is specified by a negative
integer, a circle is drawn from the position of
180° . Since a circle consists of continuous
chords, any graphics from polygons to smooth
circles can be drawn by changing the parameter
of resolving degree. The smoothest circle can
be drawn when the parameter of resolving degree
is set to 0°, and the circle becomes coarse as
the parameter approaches 180° . On the contrary,
it becomes smoother as the parameter approaches
360° from 180°, whil it becomes smoothest as
the parameter is set to 360°.

This pattern is sequentially repeated in the
parameter range of resolving degree.

The initial value is set to 5°. No CI and PD
commands are required. The plotter, after
receipt of the CI command, raises its pen to
move to the start point of a circle and then
draws the circle with the pen lowered. Thus,

it moves the pen to the center of the circle
with the pen raised to return to the pen up/down
condition before receipt of the CI command.
Each chord of the circle is drawn by the LINE
TYPE now specified.
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Sings of the parameters,Ax and Ay in the incre-
ments corresponding to X and Y are determined by
setting the-direction of the arc center position.
Thus, the arc center is moved to the positive
direction (upper or right) when th sign is plus,
while it is moved to the negative direction
(lower or left) when the sign is minus.

Other parameters than those of AX and Ay are
the same as the AA command.

FILL TYPE

Command type FT; or FT (t (, s (, 6 )));
Parameter 1 £t 25
range 0 £ s € 32767 (During scaling off)
0 £ £ 32767.9999 (During scaling on)
_30767 < 6 < 32767
(However, specified in steps of % 45" from O)
Function This command is used with the RA,RR and WG

commands to specify shading patterm.

The parameter t specifies 1 type from among the
following 4 types in the number.

When no type is specified, the parameter is set
to the initial value 1, or if it selects 5, it
is ignored.

1. Smearing out in. both directions

2. Smearing out in one direction

3. Hatching ( BES )
4, Cross hatching ( EEEE8 )

The space parameter S specifies intervals of
paralled hatching or cross-hatching lines and

the unit becomes that specified at that time.

When the S parameter is omitted, the initial value
(1% of the distance between P1 and P2) is

selected if the FT command is executed for the
first time, but for others, the value specified

by the command just before the FT command conti-
nues. The S parameter of O is ignored and the

PT command now specified is applied. THe S
parameter is also neglected, when the shading

type is 1 or 2, thus being specified by the PT
command.

The angle parameter ¢ specifies shading inclination
from the horizontal direction in the step of

+45°, . If it is 0°, horizontal shading is made,

for 90° vertical shading and for 45° , shading in
the angle of 45°.

When no angle parameter is specified, the initial
value (0°) is selected when the FT command is
executed for the first time, while for others the
value specified by the previous FT command
contrues.
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PEN
THICKNESS

Command type

PT; or PT p;

Parameter range

0.1 <p < 5.0

Function

Used with the FT, RR, RA and WG commands to spe-
cify intervals being smeared out in mm correspond-
ing to pen thickness.
When no p parameter is specified, the initial value,
0.3 mm is set. The PT command is valid only for
the pen now used, and it becomes invalid when
the following items are performed.
a. A new pen is selected by the SP command

or through the operation panel.
b. The new PT command is executed.

SHADE
RECTANGLE
ABSOLUTE

Command type

RA X, ¥y ;

Parameter
range

-32767 £ x, y £ 32767 (During scaling off)
-32767.0000 < x, y < 32767.9999
(During scaling on)

Function

Draws a rectangle defined by the present pen position
and coordinate parameters ( x, y). As the parameter
unit, the present unit is agpplied. In addition, if no
parameter is specified, the command is ignores but
no error occurs. After the command is executed,

the pen returns back te the start point to

become the pen start before command execution.

RECTANGLE
ABSOLUTE

Command type

EA x, vy ;

Parameter
range

-32767 £ x, y £ 32767 (During scaling off)
-32767.0000 £ x, y < 32767.9999
(During scaling on)

Function

Draws a rectangle defined by the present pen
position and coordinate parameters ( x, y).

As the parameter unit, the present unit is
applied.

In addition, if no parameter is designated,
this command is ignored, but not error occures.
After command execution, the pen returns to
the start point to be in the pen state before
execution.
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SHADE
RECTANGLE
REILATIVE

Command type

RR Ax, Ay ;

Parameter
range:

-32767< Ax, Ay £ 32767 (During scaling off)
-32767.0000< Ax, Ay £ 32767.9999
(During scaling on)

Function

Used with the FT and PT commands to make shading within
a rectangle defined by the present pen position and
incremental coordinate parameters (A x, A y) by setting
the above point to a reference. As the parameter unit,
the present unit is applied. In addition, if no para-
meter is specified, the command is ignored but no error
occors.,

Shading is made by the pen and line type now specified.
The pen returns to the start point after the command is
executed to set to the pen state before command
execution,

EDGE
RECTANGLE
RELATIVE

Command type

ER Ax, Ay ;

Parameter
range

-32767 S Ax, Ay S 32767 (During scaling off)
-32767.0000 £ Ax, Ay £ 32767.9999

(During scaling on)

Function

Draws a rectangle defined by the present pen position
and incremental coordinate parameters ( Ax, AYy)
based on that point. As the parameter unit, the
present unit is applied. In addition, if no parameter
is specified, the command is ignored but no error
occurs. After the command is executed, the pen returns
back to the start point to retain the pen state before
command execution.

SHADE
WEDGE

Command type

WG r, 61, 82 (, #c) ;

Parameter
range

-32767 € r £ 32767

< (During scaling off)
-32767.0000 < r £ 32767.9999
(During scaling on)
-32767 £ 61 & 32767
-32767 < 82 £ 32767
1 £6c £ 120

A
A

Function

Used with the FT and PT commands to make

shading within a sector defined by each parameter.
The radius parameter (r) determines sector size and
as the unit, the present unit is applied. When

the user unit is applied, it follows that in the
X-axis direction. The relative position of the
reference point (0°) between the present pen
position (start point) and start point angle (§1)
differs depending on the plus or minus sign of

the radius.
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Present point
Present pen

o 270" position
. 90 position 1 (Start point)
adius (Start point) — Start POSE TN Central
+ Start point point = angle
angle angle 7\ +=CCW
v { —=CW
180" — o Relerence o —— 180°
point / \
S::]:‘l Relexence\\
+=CCW \"-—-.--’ —Start point pot ~e==" " Radius
—=CW | angle + Start |
2707 . point 90"

angle

The start point angle parameter (61) is set in

the CCW direction when it is plus, while it is

set in the CW direction when it is minus.

If the parameter larger than# 360° is specified,
the remainder obtained by dividing the specified
angle by 360° is applied. The central angle
parameter (02) is set in the CCW direction when

it is plus, while it is set in the CW direction
when it is minus. If the parameter larger than
+360° is specified, it is set to 360°. The
resolving degree parameter {9c) specifies are
smoothness in degree (*). The number of chords
configuring an arc is limited to 90°or less, and
if the resolving degree of less than 4° is specified,
a circle is drawn in the resolving degree of 4° .
If no resolving angle is specified, it becomes 5° .
IN addition, if an angle whose central angle is
not divided by an integer is specified, the
plotter sets an angle which is divided by the
nearest integer. If no parameter is specified,

the command is ignored, but no error occurs.
Shading is made by the pen and line type now
selected. The pen returns back to the start

point after the command is executed to be retained
to the pen start before command execution.

EDGE
WEDGE

Command type

EWr, 91, 82 (, 6c) ;

Prameter
range

-32767 £ r £ 32767 (During scaling off)
-32767.0000 £ r = 32767.9999
(During scaling on)
-32767 £ 61 £ 32767
-32767 £ 02 32767
1 S9c £ 120

IAIA
IATAIA

Function

Draws a sector defined by each parameter.

Each parameter operation is the same as the

WG command. When no parameter is specified, the
command 1s ignored but no error occure. The
plotter draws a graphic using the pen and line type
now selected. The pen returns back to the start
point after the command is executed to be

retained to the pen position before ccommand
execution.
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CHARACTER group

This plotter is provided with 19 character sets.

for each character set, refer to Character Set Tables at-
tached. Each character enclosed with a shaded rectangle

is automatically back-spaced by one character. When

putting accent to each character, first write the character,
then put the accent.

NAME COSMAND TYPE & PLOTTING FUNCTION
Command type Csn ;
DESIGNATE | Parameter renge | 0 € n £4, 6sn £ 9, 30£n <39
STANDARD
CHARACTER | Function Designates a certain character set as the
SET standard character set.
When the standard character set is selected, all
characters are written by the characgter set
designated by the CS command. If the CS command
is executed without any parameter (CS;), the
character set 0 is designated.
Command type CAn ;
DESTGNATE | Parameter range |0 £ n € 4, 6<n £ 9, 30<n <3
ALTERNATE
CHARACTER | Function Designates a certain character set as the alternate
SET character set.
When the alternate character set is selected, all
characters are written by the character set
designated by the CA command. If the CA command
is executed without any parameter (CA;), the
character set O is designated.
Command type S
SELECT Parameter range | No parameter
STANDARD
SET Function When any character is written, designates the
use of the standard charecter set selected by the
CS command. The standerd character set can be
similarly selected by sending the control character
SHIFT-IN (CHR $(15) ) into the LB command.
Command type SA
SELECT | Parameter range | NO parameter
ALTERNATE
SET Function When any character is written, designates the use

of the alternate character set selected by the

CA command. The alternate character set can be
similarly selected by sending the control character
SHIFT-OQUT [(CHR $(14)] into the LB command.
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LABEL

Command type

IBc ¢2 ... cn(d

Parameter range

Refer to Character Set Table.

Function

Writes character string using the character set
now designated. (t) is the label terminator and
it is always necessary to add the label terminator
at the end of character string when the label
mode is terminated. The initial value of the

label terminator is set to ETX (equivalent value
to ASCII decimal digit), but it can be changed

by the DT command.

Width

Height

—— /
o '____j
Space
Print start i

Line

points T
space

Printing is started from the present pen position.
The initial values of character size are set to
0.42% between the scaling points P2X and Pi1X in
width, and 1.12% between the scaling points P:y
and P1y in height. Character size can be changed
by the SI and SR commands.

DEFINE
TERMINATOR

Command type

DT c;

Parameter range

1 £ ¢ £127 (Decimal)

Function

When any character is written, the DT command
designates a character used as the label terminator.
When using any ASCII character, it is printed at
the end of character string. The unitialized

label terminator is (HEX) (CHR §$ (3)) .

ABSOLUTE
DIRECTION

Command type

DI AX, AY

Parameter range

-128.0000£ AX, AY £ 127.9999

Function

When any character is written, the DI command
designates the direction in which the character
is written. The character direction is defined
in the following relationship. -

,»’/ra
R RISE &Y
BY ’ RO
AX ‘ AX

where, DI, is set to DI 1, O; (horizontal direction)
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RELATIVE
DIRECTION

Command type

DR AX, AY ;

Parameter range

-128.0000 £ AX, AY £ 127.9999

Function

Designates the direction in which any character
is written with respect to the scaling points P1
and P2.

The character direction by the DR command is
determined in the same way as the DI commend.
The parameter AX is designated by percentage of

| P2x — Plx| ,while AY, by percentage of | P2y
—Ply .

USER
DEFINED
CHARACTER

Command type

UC(p,)AX1,AY1,p( ,AX2,48Y2...);

Parameter range

-99< p <99

-128.0000 SAX,AY £ 127.9999

Function

Used when any character undefined by the character
set is written. Each segment of the character is
written on the grid. Each character space area
of this grid is divided into 6 in the horizontal
direction and 16 in the vertical direction.

When the character is necesary to be written

in the same size as that being written in the
label instruction, design the character within
4 grids in the horizontal direction and 8 grids
in the vertical direction starting from the
lower left comer of the grid.

ABSOLUTE
CHARACTER
SIZE

Command type

5L w, h ;

Parameter range

-128.0000 £ w, h < 127.9999

Function

Designates character size in the unit of cm.

When the parameter is added, two parameter of
width and height are required. The width and

height designated are interpreted in the unit
of cm, and their values should be in decimal

formats between -128.0000 to 127,9999.

RELATIVE
CHARACTER

Command type

SRw, h;

Parameter range

-128.0000 € w, h < 127.9999

Function

Designates character size with respect to the
scaling points P1 and P2. Parameter sign is the
same as the SI commend. The character width
parameter is designated by percentage of |P2x -
Plx | ,while the character height, by percentage
of | P2y - Plyl. SR ; sets character width to
0.42% of | P2x - Plx| and character height, to
1.12% of |IP2y — Plyl
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Command type SL g ;
CHARACTER | Parameter range | -128.0000 £ ¢ £ 127.9999
SLANT
Function Designates character slanting.
The parameter designates the slanting in tangent
angle from the vertical direction.
[
— 0 1
| ; \.\-———"1
/ \
/ \
\
." \
When parameter is plus. When parameter is minus,
Command type CP w, h ;
; Parameter range | -128.0000 € w, h £ 127.9999
CHARACTER
PLOT Function Moves the pen by the number of characters

designated.

The pen moving direction is related to the
direction in which the character is written.
CP ; performs the operation of carriage return
and line feed.
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LINE TYPE group

In the LINE TYPE group, the LT commend to designate scale
length, the SM command to wright a single character centering
around the vector end point, the SP command to select the
pen and the VS command to determine pen-down speed are

included.
NAME COMMAND TYPE & PLOTTING FUNCTION
Command type LTt (, 2)
Parameter range | -128.0000 £ t, £ £ 127.9999
Function Designates line type when any line is drawn by
the AA, AR, CI, PA and PR commands.
This command is used to draw solid and dotted
lines by the PA and PR instructions. Also this
command makes easy to draw many different lines
and can shade lines and grids.
One of line types may produce a dot at each data
point.
- specifies only at the points that are plotted.
- : . v . . .
TYPE

obwMmEO
1

L |_ one pattern length

No parameter (Default Value)
The PD instruction does not physically perform
pen-down until the next instruction is executed
if the pen stops at the pen-up position of the
vector pattern
Therfore, the pen is in the pen-down position
of the pattern. The Pen-up instruction cancels
the carry-over portion.

Command type SM c;
SYMBOL Parameter range | 33 £ C £ 126 (decimal)
MODE
Function Any character is written certering around the
end point of each line segment used with the PA
or PR command. If there is the parameter, the
character is limited to a single character.
When releasing this mode, send SM ;.
Command type SP n ; A
PEN Parameter range | OEn g 6
SELECT :
Function Used when the pen is selected by the program,

When the parameter is set to 0 or none, the pen

now in the pen holder is housed in the pen stocker.

~37=




VELOCITY
SELECT

Command type

VS v ;

Parameter range

0 £ v g 127.9999

Function

Used when the maximum pen speed with the pen
lowered by the program is designated.

When used without the parameter, pen speed is
set to 25 cm/sec and acceleration, to 0.1 G.
In addition, if the parameter is added, pen-
down speeds in the vertical and horizontal
directions are set to those determined by the
initial parameter. The DF and IN instructions
re-set the speed and acceleration to 25 cm/s.
and 0.1 G, respectively.
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SET UP group

In the SET UP group, the IP command to set the scaling
point, the SC command which allocates the user unit value to
the scaling point and the IW command to limit the range of
pen movement are included.

NAME COMMAND TYPE & PLOTTING FUNCTION

Command type IP Plx, Ply, PEx, P2y ;

Parameter range | 0 £ X, Y < 132767

Function Sets the scaling points by the program.
This commend has the following functions:
Moves the scaling points P1 ahd P2 from the
INPUT present position.
P1 AND P2 Reduces or extends user unit size.
Changes character size and direction due to
their relative relation.
Returns Pl and P2 to their initialized values.

P2
55000, 5000)
P1
('3000, 2000)
Command type SC X min, X mex, Y min, Y max :
Parameter range | -32767 < X, Y £ 32767
Function Used when user unit values are assigned to the
SCALE scaling points P1 and P2.

The parameters X min and Y min define the user unit
coordinate value of P1, while X max and ¥ max define
the user unit coordinate value of P2. P1 and P2
become two diagonal points of a rectangle.

Pl and P2 hold their user unit coordinate values
assigned until the scaling mode are released or
they are redefined by the other SC instruction.

Command type Iw X, Yu, Xur, Yur ;

Parameter range | -32767 < X, Y < 32767

Function Used when the range of pen movement is limited
INPUT by the program,
WINDOW The area set is called '"Window".

The parameter is always interpreted by the plotter
unit. When the instruction includes for para-
meters, the window is set according to these
parameters. The window is set to the maximum
plotting area by the execution of the IN or DF
instruction.
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CONFIGURATION ASN STATUS group

In the CONFIGURATION AND STATUS group, the DF command to set
the plotter to the standard state, the IN command to initialize
the plotter, the IM command to control the condition code
causing error and the RO command to rotate the system of
coordinates of the plotter unit/user unit by 20° .

NAME ' COMMAND TYPE & PLOTTING FUNCTION

Command type DF ;

Parameter range | No parameter

DEFAULT Function Sets the plotter to the standard state.

Used for restoring the plotter to the known
state while the settings of Pl and P2 are equal.
As a result, the unnecessary parameters such as
character size, slant and scaling are not suc-
ceeded from other program.

Command type IN ;

Parameter range | No parameter

Function Sets the plotter to the same state by the program
INITIALIZE as that where its power is turmed on : initialized
’ state. The unnecessary parameters are not
succeeded from the program. P1 and P2 are set

to the positions when the power is turned on.

Pl P2
A3, 100, 600 15300, 10600
Command type IM e(MASK VALUE)

Parameter range | O < e £ 255

Function The IM instruction controls the condition code
INPUT MASK which may becomes error. As the parameter,
designates the E MASK VALUE.

If other parameters than the E MASK VALUE are
designated, they are ignored but do not cause

error.
E-MASK ERROR!
BIT VALUE | BIT | NUMBER | MEANING
1 0} 1 Underfind instruction
2 1 2 No, of parameters abnormal
4 2 3 Parameter abnormal
8 3 4 Unused
16 4 5 Undefined character set
32 5 6 Position overflow
64 6 7 Unused
128 7 8 Unused
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ROTATE
COORDINETE
SYSTEM

Command type

RO n

.
r

Parameter range

n=0or 9

Function

Rotates the system of plotter unit/user unit
coordinates by 90° . Sets plotting in the vertical

and horizontal direction regardless of the paper
setting state.

(0, 11200) (15400, 11200) (0, 0) (0, 15400)
+Y
RO 90; ,——‘”
[———+x RO O©;
A +X
(0, Q) (15400, 0) (11200, 0) (11200, 15400)

However, re-set the coordinate values of window

area and scaling points P1 and P2, since they are
not changed.
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AXES group

COMMAND TYPE & PLOTTING FUNCTION

Command type

XT ; YT ;

Parameter range

No parameter

X TICK

Y TICK

Function

The plotter plots the X scale in the vertical
direction at the present location by the XT
command, while it plots the Y scale in the hori-
zontal direction at the same location by the

YT command. Scale length is specified by the
TL command. If no scale length is specified,

the respective scale length of XT and YT are
set to 0.5% of (P2x - Plx) and 0.5% of

(P2y - Ply). ERRCR 2 is set with the numeric
parameter added, but the command is executed.

Command type

TL tp (, tn) ; or TL ;

Parameter range

-128.0000 £ tp, tn £ 127.9999

TICK
LENGTH

Function

The TL command is used when scale length is
specified. Thus, the scale length is specified
in the ratio of horizontal to vertical distance
between scaling points Pl and P2.

In addition, tp determines the length at the
upper part drawn along the X-axis and that

at the right part drawn along the Y-axis,
supposing that Pl is the point at the left
cormer, while tn determines the length at

the lower part drawn along the X-axis and

that at the left part drawn along the Y-axis.
The value specified by tp and tn becomes the
ratio of (P2y - Ply) to the vertical distance
whenn the XT command is used, while it becomes
the ratio of (P2x - P1x) to the horizontal
distance when the YT command is used. When the
plotter is initialized, it automatically sets
the scale length to 5.0% of (P2y - Ply) and
(P2x - P1x), Similarly, they are set to the
same values when TL is executed without
parameter.

The TL command is actually retained until the
other command is executed, or IN or DF command
is executed.
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8.

Alarm processing
(1) Alarm display

(2)

(3)

The conditions under which the ALARM lamp on the operation

panel is lit to inform the operator of errors are as follows:

When any recognizable command is executed.
(@ When parameter values are incorrect.
When unuseable parameters are used.
When an unuseable character set is specified.
When off-scale occurs.
The conditions of () to @ can be marked by the input mask
command (IM), respectively. In addition, an error may not
occur under the above conditions depending on commends.
Therefcre, refer to the description of each command.
Error signal
ERROR signal turns ON when the ALARM lamp is 1lit under
the conditions of (D) to @ . However, it turns OFF when
the lamp is extinguished.
The ERROR signal does not turn ON even in pen off-scale if
the parameter is specified in the operation area.
Error recovery
The conditions under which the alarm display disappears and
the ERROR status is recovered are as follows:
(@D When the initialize command (IN) is enterd. In this
case, each parameter is initialized.
@ When the manual pen key is operated. In this case,
the pen operaters according to that key, and the ALARM
lamp is extinguished.
@ When the ALARM lamp is 1it due to off-scale, it is
automatically extinguished if the pen returmns back
within the plotting area.
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10 Appendex

Table of commands

10-1
Command Format Description

AA AAx,y,a( ,c); Draws a circular arc centering around the
specified point.

AR ARAX, Ay,a( ,c); | Draws a circular arc centering around the point
relatively positioned with respect to the present
pen position.

CA CAn; Specifies one character among character set as
alternate pen position.

Cl CIr{ ,c): Draws a circle with the specified radius and
chord angle.

CP CPw,h; Moves the pen by the specified number in the
character space.

Ccs CSn; Specifies one character among character set as
standard character set. ‘

DF DF; Initializes the specific plotter function.

DI DIAx, AY; Changes a character direction to the specified
absolute direction.

DR DRAx, A Y; Changes a character direction to the specified
relative direction.

DT DIC; Changes the label terminator from its initial
value. .

EA EAX,y; Draws a rectangular frame defined on the absolute
coordinates.

ER ERAX ,Ay; Draws a rectangular frame defined on the relative
coordinates.

EW EWr,s,a,( ,c¢); Draws a circular arc with the specified radius.

FT FT(t,(,S( ,a))); | Specifies hatching type.

M IMe; Specifies an error mask code.

IN IN; Returns the graphic condition back to that at
the time of power-ON.

IP IPP1ix,Ply, Specifies the coordinates of scaling points

P2x,P2y; Pl and P2.
Iw IwxLL,yLL, Specifies the window area.

xUR,yUR;
LB LBcl,c2...(ETx) Prints out the text and characters.
LT LTe( ,9); Specifies scale length.
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SP

SR

SS

‘YT

PAX1,y1(x2,y2);

PDx1,y1(x2,y2);

PRx1,y1(x2,y2);

PTt;
PU;

RAX,y;

RO O(or 90);

RRAx,Ay;

SA;

SCxmin,ymin,
Xmax,ymax ;

SIw,h;

SLa;

SMc;

SPn;

SRw,h,

SS;

TLtp( ,tn);
UC(p,)AX; ,AY: ,
p( ,AX2 ,AY2...);
Vov;

WGr,s,a( ,c);

XT;

YT;

Moves the pen to the point specified by the
coordinates of X and Y.

Lowers the pen during plotting.

Moves the pen by the amount of movement relati-
vely specified with respect to the present position.

Determines the distance being smeared away.
Lifts the pen during plotting.

Defines the square used with the absolute
coordinates and makes hatching.

Rotates a system of plotter unit/user unit
coordinates by 90 .

Defines the square used with the relative
coordinates and makes hatching.

Selects alternate character set.

Sets a system of user unit coordinates,
Specifies character and symbol sizes.
Specifies inclination of each character.

Draws a charactef centering around the vector
end point.

Selects and stores the pen.

Specifies character and symbol sizes at the
distance ratio of P1 to P2,

Selects standard character set.
Specifies scale length.

Draws a user character.
Specifies pen-down speed,

Makes hatching in a circular arc with the
specified radius.

Draws the scale on the X-axis in the vertical
direction at the present location.

Draws the scale on the Y-axis in the horizontal
direction at the present location.
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10.2 Code table

SET
9 30 31 32 38 34 35 36 37 38 39

a

DECIMAL
VALUE

33

36
37
38

39
40
41

42
43
44

45
46
47
48
49
So
S1

S2

53
S4

S5

S6
57
58
S8

60
61

62
63

64
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SET
9 30 31 32 33 34 35 36 37 38 389

£
2

X

x

C

N

1

N ¢ @

<

U o

A A A D

[DECIMAL
VALUE

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
a8l
82
83
84
85
86
87
(=]-]
=]=]
[0
g1

Q2
a3
94

as
a6
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SET
€ 30 31 32 33 34 35 36 37 38 39

0

9 g 9 g

h

[}

J

B B e L |

-]

J J J J J J

k k k

[

P P P P

P

9 9 9 9 9 9 g

q

q

-~

=
t

v

b4

Y ¥ ¥y vy a Yy ¥ ¥ ¥y ¥

¥

=z

]

-~ e

DECIMAL

VALUE

a7

a8
Qg
100

101

102

103
104

105

106
107

108

109

110
111

112 | p

11319 9 9 9 g9 q b

114

115

116

117

118

119

120

121

122

123
124

125

126

127
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«“WARNING—This equipment generates, uses, and can radi-
ate radio frequency energy and if not installed and used in
accordance with the instructions manual, may cause in-
terference to radio communications. It has been tested and
tound to comply with the limits for a Class A computing de-
vice pursuant to Subpart J of Part 15 of FCC Rules, which
are designed to provide reasonable protection against such
interference when operated in a commercial environment.
Operation of this equipment in a residential area is likely to
cause interference in which cause the user at his own ex-
pense will required to take whatever measures may be re-

quired to correct the interference.”
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