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GRAP-HICS  PROCESSOR GENERAL INFORMATION
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.,The  graphics processor draws the part your program will produce and provides
functions that are used to check the program design. These include measuring the
dii and angle between two points, enlarging an area of the drawing to view
detail, and simulating the step-by-step operation of the program, to aid in finding
design errors in the sequence of instructions.

STARTING  THE GRAPHICS  PROCESSOR
The graphics processor  can be called from the main menu or from the editor local
menu by pressing the DRAW  function key.

Fmmmhmem

Select this

The program select page appears. The part program to be drawn must be
specified by selecting the corresponding part program number. The graphics
processor starts the First draw’ once a tile is selected.
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There are two ways to specity  a program number on the program select page:

9 Move the cursor (program number in reverse video) to the desired program
number by pressing the cursor or page keys, and the press the ENTER key.

l Type the program number and press the ENTER key.

mmdftormenu:

The graphics processor starts  the Yin& draw’.

RETURNING  TO THE EDmOR
The graphics processor returns control to the editor if the graphics processor was
called from the editor:

Immediately, if me G-code contains a syntax error or major design error that
precludes processing.

When me ESC key is pressed during the “first draw’.

When me Yirst draw’  produces a warning notics  and me ESC key is pressed.

When Choose Pattern is exeaAed.

When the END function key (F9) is pressed.

The graphics processor returns a statement number to me editor for some return
conditions. Upon resuming oontrol.  me editor will automatically position the cursor on
‘this .statement.
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RETURNING  TO THE PROGRAM  SELECT  PAGE
The graphics processor returns to the program select page if the graphics processor
was called from me main menu:

Immediately, if the G-code contains a syntax error or major design enor that
precludes processing.

When the ESC key is pressed during me “first draw’.

When the ‘first draw’ prc&ss  a warning notice and the ESC key is pressed.

When the END function key (F9) is pressed.

TERMlNATING THE GRAPHICS  PROCESSOR
The graphics processor is terminated when another function on the main menu is
selected. The main menu appears only if the graphics processor was called from main
m e n u .
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CRT DISPLAY  F&MAT OF PART DRAWING  PAGE
The graphics display is divided into seven areas.

ptugram  number
,,,,,,,,,,,,,,,,----,L----o------

message line
~~o~~~~o~~~~~~~~o~~~~-------~---r-P--o---o~-~

I
; warningI

4 1 ygt$;

drawing area :.-L---

r-u-.--------------------------------o-----,

graphics pmessor menu

Alamstatus

When a CNC alarm occurs, me CNC alarm number is displayed.

Rosan-
The program number of the part me graphics processor is drawing.

DNC ststus

‘DNC Not Ready” is displayed when the graphics processor is active.

Messagch
The message line will contain messages that ars relevant to the graphics
function you have selected. Some of the information it may provide includes:
l Warning messages regarding the part design when a ‘first draw” is being

produced.
0 Prompts associated with the graphics functions.
l The current cursor coordinates when you are moving the graphics cursor on

me drawing.
. The help message is displayed when an incorrect key or Fl is pressed..,

-4 *

This &ea will contain the drawing or a current view of the drawing. The bottom of
the screen corresponds to the clamped edge of the sheet. The clamp positions .
are shown on the drawing.

pmP=fw
When a warning condition is detected, an options window appears. (Refer the
Warning Message Window section in this chapter.)
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The Graphics Processor local menu shown below is used to select an action you
wish to take when certain drawing conditions are detected. Note that SCHOLR
ON/OFF  is not a graphics function.
The graphics processor local menu is not active while the program select page
of Yirst draw’ is executing. it becomes active in the Idle Mode. (Refer to the
Graphics Function Operations section in this chapter.)
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GRAPHICS VARJOUS OPERATION GUIDANCE:
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THE “FIRST DRAW”
A Yirst draw’ is produced whenever the graphics processor is called from the editor or
main menu with the DRAW function key.
A First  draw% unique from all subsequent draws in three respects:

[l] Syntax is checked before the drawing is produced. If any syntax errors are found,
the processor immedately returns control to editor or program select page. The
processor will not draw any portion of a program that contains syntax errors. Upon
returning to the editor, the cursor will be positioned at the first syntax enor. Errors
can be corrected and ‘stepped.  to, in the same way as when a Whole G-code
Check is executed in the editor.

p1 The processor pauses to display warning messages and prompts the operator for
what action to take in response to the warning. It is possible to return to the editor
(or to the program select page) or proceed with the drawing. (Refer to the section
on Warning Message Window in this ohapter.)

pl Pressing the ESC key during the ‘first draw returns control to the editor or the ’
program select page.

When the syntax check completes without errors, damp positions appear and the
drawing proceeds. When the Yirst draw” is completed, the message line wiii contain
either the last warning notice or ‘No error detected’ message. And also the program
number is diiplayed. When the First  draw” is finished, it is possible to return to the
editor (or the program select page) or to select a function from the Graphics Processor
local menu.

SUBSEQUENT  DRAWS
Subsequent draws (views) are created using functions on the Graphics Processor
local  menu. Warning conditions are not detected during subsequent draws, therefore,
no portion of pattern generation is skipped. Pressing the ESC key during a
subsequent draw wiil leave the partial drawing displayed.

. 1. IDLE.‘.:
-.
.

.. ,‘. .

. . -.
. .

When a First  draw’ or any other graphics function completes, the graphics processor
goes into Idle Mode, waiting for another function to be selected.
Whenever the processor is in Idle Mode, the Graphics Function Menu is yellow (except
GRID ON/OFF which is always magenta when a grid is on). When a function is active
or the processor is working (that is,,forming  new views or performing calculations), the
name on the menu of the active function becomes magenta and a message indicating
the processor is working is diiplayed on the message line.
To cancel the current function and place the processor in Idle Mode, press the ESC
key. (Pressing the ESC key during a ‘first draw” returns control to the editor or the
program select page.) .
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I WARNING  MESSAGE  WINDOW
When a warning condition is detected in the ‘first draw”, an options window appears.
The warning notice and the G-code statement that caused the warning are displayed
on the message line.

.

i+;
.i

.-‘.

UseoftheE?4TERkeyz

The options window disappears. The processor skips the remainder of the
pattern that created the warning and continues drawing until the next warning
condition is found or the drawing is completed.

UseoftheCkq:

The options window disappears. The processor skips the remainder of the
pattern that created the warning and continues drawing until the drawing is
completed

The drawing disappears. The processor returns control to the editor or the
program  select page.

.

When control is returned to the editor, the cursor will be positioned at the first
syHax error. Errors can be corrected and ‘stepped” to, in the same way as
whena Whole G-code Check is executed in the editor.
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GRAPHICS CURSOR
The most common way to specify  a point is by pointing to it with
the cur%+r.  The graphics cursor appears whenever Zoom,
Measure. Select Point or Choose Pattern is selected. It +

GRAPHICS  CURSORresembles a large plus (+) sign.

The initial appearance of the cursor is always in the center of the drawing. Whenever
the cursor is present, the exact sheet position (x, y coordinates) represented by the
cursor’s current location are shown on the message line.

i. : ,cp’.
; . .

;. . L. . -_c -_! .

CURSOR MOVEMENT  KEYS
The following table lists keys which move the graphics cursor.

. .. _
. Horizontal  and vertical  moves
..: ;c-..: ( ‘i tight arrow key x-axis, right

. . .: Y ldtanoWk8~ x-axis, left
‘. . , , . .
‘i f ‘. up-key y-axis, up

: .: 8 ; .,i .. down arrow key y-axis, down
.
j c‘; Diagonal  moves (+ or -45 degree  angle)

PgUp key to upper right
: -r,‘:..j  c;*.. . .=key to lower left

Home key to upper left4a ,k’ . . PgDn key to lower rightI . ! . . ‘..

CURSOR COORDINATES
The message line contains the name of the active function and the exact sheet position
(x and y coordinates) represented by the cursors current location when Zoom,
Measure, Select Point or Choose Pattern is selected. The coordinates are updated as
the cursor travels. They are expressed in inches (to 3 decimal places) or in millimeters
(to 2 decimal place) depending on the measurement system in use.

CURSOR MOVEMENT UNIT
The sheet distance traveled by the cursor with one depression of an arrow key
depends on:

l The cursor travel mode settfng.

9 The drawing scale of the current view.
I

.
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Whenever you select a function, cursor travel mode is set to Fast Travel Mode. The
cursor travel mode is toggled between Slow Travel Mode and Fast Travel Mode by
pressing the INS key.
In Stow Travel Mode, each depression of an arrow key moves the cursor one display
point (pibtel)  in the direction specified. In Fast Travel Mode, each depression of an
arrow key moves the cursor multiple display points in the direction specified
(approximately 14 display points in the left/right direction, approximately 6 display
points in the up/down direction).
The distance traveled by the cursor with one depression of an arrow key in Fast Travel
Mode is longer than in Slow Travel Mode.

. .
;

:.

c
,. :: :

The drawing scale is always calculated such that the designated sheet area is
displayed as large as possible. Because of this, the distance represented by one
display  screen point varies for different sheet sizes and for different views of a sheet.
When a portion.of  a drawing is enlarged to fill the screen, the drawing scale becomes
targer than the previous drawing. So, the distance represented by one display point
becomes smaller than the previous drawing.

DRAWlNG  SCALE

DRAWING  SPEED CONTROL
Typing ‘any digit from 0 to 9 while a drawing is in progress changes the drawing speed:

9 represents full speed.
t represents the slowest speed.
0 selects Single-step Mode.

.

In,Single-step  Mode, the drawing stops after each hit. To step to the next hit, type
another 0. To resume continuous drawing, type any other digit. The last speed
selected remains in force for subsequent draws. Once a subsequent draw begins, the
speed can be changed again. If Single-step Mode is in force when a new view is
selected (for example, a zoom), the display will remain blank until 0 is typed to allow
the first hit to appear. The drawing speed can be changed only when a drawing is in
progress.

COLOR  SCHEME
Color drawings can utilize up to 8 colors and black. Specific tool shapes and drawing
symbols have a color index as shown below:

TQotcpbrllKlex ,.’ Other  color index

Round (RO) 0 W-1
sswre iSO)

6 (Y-w 6ackgmund

f’-mW VW
2 mm Sheet, CuTsor,  text 7 (white)
5(magenta)  ad 1 (blue)

cbmund  (OS)
singlflD(so)

3 WYW
5 (niagenfa)

Multiple  part grid 6 (ve~w)
Clamps arulwofkhoiders 6 (YeWI

Doubte  0 (DO)
Rounded rectangle (RC) 6” $Z\

Efmr message 4 (rW

T-e@ VW
Center punch (CP)

6 lyelkw)

Comer iadls (CR)
6 (NW
6 (YelbW
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Graphics systems contain color tables of length 16 that are used to assign index
numbers to specific  colors.

QRAWING  SYMBOLS
In addition to the part cutouts produced by the program, the following symbols will
appear on the drawing:

s- (11 Clamp symbols
PJ Workholder symbols
pl MOVE symbol

11) Clamp symbols
Clamp symbols appear in proportion to their size along the lower boundary of the
sheet. Ckunp symbols will appear only if their initial position has been defined in the
PART  SETUP PAGE of the editor.
The first appearance of the clamps occurs at the beginning of simulation with the
clamps shown in their initial positions. On a completed drawing, additional clamp
symbols may appear representing ail locations that were used during the program.
The color used for the initial positions is the same as that used for subsequent
locations. It is necessafy to watch the simulation to determine the sequence in which
the damps were placed at each location.
If no damps were specified on the PART SETUP PAGE. the graphics processor’s dead’
zone error checking is disabled.

[2] Workholder Symbols
Workholder symbols are drawn as solid circles. Workholder symbols appear each
time a G27 or G25 function is processed. Once drawn, the symbols remain on the
drawing. When more than one G27 or G25 function is processed during tt?e program.
It may be necessary to watch the simulation in Single Step Mode to determine the
sequence in which the workholders were placed at each location.

p] MOVE symbol
The Move symbol is drawn as a circte  with the letter M inscribed. A MOVE symbol
appears whenever a G70 statement is processed. All occurrences of the symbol
remain on the drawing through completion of the simulation.

.
:

: ‘._a
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TABLE OF FUNCTION  PARAMETERS
The following table summarizes the parameters required by functions:

Recall view
Whole view
Grid on

Grfd off
Measure
Select Point

.!

Choose Pattern

2 points: Opposite corners of a rectangle defining an area to
be enlarged.

none.
none.
Delta-x: Sheet distance between vertical  grid bars.
Delta-y: Sheet  distance between horizontal grid bars.
none.
2 points: Points defining distance to be calculated.
1 point: Used to observe point coordinates as cursor

moves: also used to find coordinates of the “snap
poinr nearest to the cursor.

1 point: Snap point in hit or pattern for which the editor will
locate G-code statement.

PARAMFTER PROMPTS
Whenever a function is selected, the function name appears on the message line -
along with a prompt for the first (if any) parameter. When more than one parameter is
required, the next parameter prompt appears after the first parameter has been
specified and so forth until all the parameters have been entered. Most function
parameters are points on the sheet. Sheet point coordinates may be specified by:

l Typing the coordinate numbers: or

l Pointing with the cursor.

TYPING COORDINATES

..’ When precision requires that the cursor be located at an exact sheet point (which
may or may not be off the screen), the coordinates of the point may be typed. Do not
type the measurement unit ( l or mm ). Type the X and Y values separated by a
comma. For example: for X=2.3’  and Y=6’,  type 2.3.6 and then press the ENTER key.

p-.-.:

. .
.
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GRAPHICS SNAPPING COORDINATES

SNAPPING COORDINATES
To facilitate using the umor  in the Measure, Select Point. and Choose Pattern
functions, ‘snap points’ are defined within the cutouts produced by:

l Single hits
l Each of the G-code patterns

The coordinates of the snap point nearest to the cursor are selected when you press
fhe ENTER key.

If there is no snap point around the cursor, the message ‘Nothing nearby’ is displayed
at the end of the message line. The parameter prompt remains unchanged and you
can try again.

The letter n (no snap) can be typed if you want to use the coordinates displayed on the
message line, rather than pressing ENTER to use snap point coordinates.

Snapped coordinates are accurate to 0.002 inch, so sometimes computed diitancs
may be off by 0.001 inch or an angle may be off by 0.01 degree.

Snap points are located in single hits and pattern cutouts.

In single hits, one snap point is located in direct center of the hit (tool shape). Four
additional points are located in the comers of rectangular or square single hifs.

The snap points for pattern cutouts vary with the G-code. The snap point locations are
based on certain assumptions made about the common usage of tools for particular
G-code patterns.

#
. . . .
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s
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; \. ,
-_ . .
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ARC (G29)

The center point of each tool hit in the G29 pattern is a candidate snap point.

LJNE AT ANGLE (G28)

The center point of each tool hit in the G28 pattern is a

0
0

a

0.
GRID (G36/G37)

0.

candidate snap point.

0
e

0.

0.

The center point of each tool hit in the G36 and G37 patterns is a candidate snap point.

. . . 0 . .

. . . . . .

. . . . . .

. . . . . .

. . . * . .

I* ;*I
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BOLT HOLE CIRCE (G26)

The center point of each tool hit and the center of the bolt hole circle are candidate
snap points in the 026 pattern.

j(”
NIWLING  ARC (G68) / PUNCHING ARC (G78)

* The canter of the first and last tool hits along with two other points on the first and last
_1.; (’ >. tool hits are candidate snap points in the G68 and G78 patterns. Tools are assumed td

.:‘;r- . be one of:
:

I (1.; l A round tool.

l_ -: .
A square tool that is auto-indexed such that the tool angle coincides with the

..,’ arc angle at all times.

6.: l A rectangular tool that is auto-indexed such that the longest side of the tool is
tangent to the arc at all times.

.i ,
.I .

Y.-,

: .
’
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Nl88UNG  LINE (G69) / PUNCHING LINE (G79)

fhe center of the first and last tool hits along
with two omer points on the first and last tool
hits are cafMik&te snap points in the G69 and
079 patterns. It is assumed that the tool is
one oi:

l A round tool.

l A square tool that is rotated such that
one side of the tool coincides with
the line angle at all times.

l A rectangular tool that is rotated
such that the longest side of the tool
coincides with the ,angle of the line.

RECTANGULAR  CUTOUT  (G67)

The 4 comers of the G67 cutout are candidate snap points. It is assumed the tool is
rectangular (including square) and the tool angle is 0, 90, 180, or 270 degrees.

SHEAR PROOF (G66)

The center points of the first and last tool hits of the first shear, along.with  the 4 corners
of th8 entire cutout window are candidate  snap points in the G66 pattern.
the tool is rectangular (including square) and

It is assumed
the tool rotation angle is parallel (or

perpendicular) to the angle of the shear proof.

.*

r’
* - __

.
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CALLJNG  ZOOM  WHlLE IN ANOTHER  FUNCTION
When it is necessary to call Zoom from within Measure, Select Point or Choose Pattern
in order to see or reach a parameter location, type 2 instead of using the menu. When
the zoom completes, the message line is restored to us8 by the calling function. After
th8 calling  function’s parameter has been specified, the view that was present before
zooming is automatically redrawn.
Note: When you call Zoom from the graphics processor local menu, the resulting

view remains on the display when the drawing completes (and the processor
returns  to Idle Mode).

USE OF PART SETUP PAGE PARAMETERS  IN GRAPHICS  PROCESSiNG
MATERIAL SIZE: The material site is used to establish the initial drawing scale so
that the largest possible image of the Whole View will b8 drawn on the screen.

CLAMPS: The initial position of up to 4 clamps can be defined. They are used during.
program simulation to determine the occurrena of dead-zone errors. See ‘Drawing
symbols’ earlier in this chapter.

BLOCK DELETE: When the Block Delete parameter is ON, G-code statements
beginning with the ‘P character are ignored by the graphics processor (and the editor).
The statements may be comment etatements  or portions of the program to b8
temporarily excluded from testing. See also, ‘Placing comments in part program
statements’ on page 69 in Chapter IV.

MULTIPLE PART SEmNG:  The Multiple Part Setting specifies how G98 (multiple)
parts should b8 displayed. Values 0 through 4 are used to indicate which parts should
appear on the screen:

0 Not a multiple part
1 Draw only the first (lower-left) part.
2 Draw all but the first part.
3 Drawallparb.
4 Draw first 2 by 2 parts (lower-left 4 parts).

Generally, the first 2 by 2 parts are enough to checkout the part design and the spacing
between repetitions. When fewer repetitions are specified, the draws occur faster.
.Wh8n  all the parts are drawn, drawings take more time to complete..~
INCHIMFRIC: The measurement system that is selected, the Inch system or the
Metric System, will determine the units (inches or millimeters) that ar8 used in all
prompts. messages and captions on m8 monitor. In addWon, the same measurement
units will be assumed to prevail in the G-code statement fields and the applicable
PART SETUP PAGE fields.

c!:;;

.;
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GRAPHICS  FUNCTION  OPERATIONS

.

A graphics function is called by pressing graphics processor local menu function key
or typing the first letter of the graphics processor command. For example, letter 2
a&a&s  the ZOOM command To cancel a function and place the processor in Idle
Mode, press the ESC key. (Pressing the ESC key dun’ng drawing will leave the
drawing incomplete.)

. .
.;.
‘.
I

* :i
Hec,

Displays instructions on the message tine:
“HELP” - Press F9 or END to return to editor or to end draw.

-.
,

d *

.

.:
2. .

::
: ;
.

;;
: ,
.i

Enlarges an area defined by two parameter points corresponding to opposite
wmers  of a rectangle. When you type specific coordinates to specify one or both
comer points, part or ail of the resulting rectangle may be located off-screen,
depending on whether the comer points are present in the ‘current view. If the
coordinates are within the current view (always true when you use the cursor to
define the comer points), the rectangle appears around the area‘of interest. The
rectangle’s shape changes as you move the cursor to specify the 2nd point.

’When  the 2nd point is selected, the-screen is redrawn so the shortest two sides
of the rectangle touch the drawing borders. If the rectangle’s proportions do not
match the screen’s proportions, additional data will be included in the new view. ’

From the Graphics ProcessorMenu:

Select this

/

The cursor appears in the center of the screen. The message line contains the
name of the active  function. The cursor’s current location is labeled ‘1st pt.,
indicating that the processor wants us to specify the first point required for the
funcziQn:

Zoom: )st pt: 23.999’, 17.999’

The first zoom point may be any comer of the rectangle you wiil form to define
the area to be enlarged.

Move the cursor to the first zoom point

Press the ENTER key .
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One comer is now set and the cursor returns to center of the screen, forming a
rectangle. Notice the graphics cursor is absent. (If we had selected the center of
the drawing for the 1st comer, the rectangle would not become obvious until the
cursor was moved.) The message line indicates the second point should be
specified for the active function.

Zoom: 2nd pt: 23.999’,17.999’

Experiment by moving the cursor freely to see how the rectangle changes shape,
then:

Move the cumor  to the second zoom point

Press the ENTER key

After a short processing delay, the enlarged view is drawn.

whoieview

Displays the whole sheet. The view will be the same as the ‘first draw” except
that all patterns are completed regardless of warning conditions such as
overtravel or deadzone. (Recall that on the First draw’, the processor does not
complete patterns that create warnings notices.)

From the Graphics Processor Menu: ,

The processor displays the whole sheet

RfXSllVkW

Restores the screen to the previous view. This may be done repeatedly,
recalling up to ten previously displayed views. When recalling a view that was
incomplete due to pressing the ESC key, the drawing will be completed. If the
grid feature is active, grids will overlay all recalled views.

~ active, grids will not appear on any recalled views.
If the grid feature is not

F&n the 3 phics Processor Menu:

The view that appears is the view previous to the current one.
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G r i d  ON/OFF

Activates/De-activatesthe  grid feature. When the grid feature is active, a grid is
added as a visual aid for the current view and all subsequent views. The grid
sbe is specified by two parameter prompts. The delta-x parameter specifies the
sheet distance to be represented by vertical bar spacing. The delta-y parameter
specifies the sheet distance for horizontal bar spacing. Sheet distances may be
specified to 3 decimal places (inch System) or 2 decimal places (Metric System).
Pressing the ENTER key without specifying a distance for the delta-y parameter
will result in square grids of the size specified by delta-x.
When the grid feature is de-activated, the processor redraws the current view
without grids.

From the Graphics Processor Menu:

The first prompt appears:

Add a Grid: Delta x:

Type 0.5 (This sets the vertical line spacing to l/2 inch.)

Press the ENTER key

The second prompt appears:

.,
Add a Grid: Delta y:

Type 10 (This sets the horizontal line spacing to 10 inches.)

Press the ENTER key

The processor redraws the part with the grid. The grid will appear on all
subsequent draws until GRID ON/OFF is selected again.. .

-. ‘\

’

Measures distance between two parameter points you specify. The following
data is calculated:

l Distance between the two points.

l The angle from the first point to the second.

= Difference of X coordinates (dx).

l Difference of Y coordinates (dy).

:. .\

#
--.
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Parameters are normally specified by ‘snapping’ the cursor to the nearest snap
point in a single hit or pattern. If you type coordinates instead of moving the
cursor, the Measure function locates the snap point nearest the coordinates.
Typing n instead of pressing the ENTER key disables snapping for that particular
parameter and selects the coordinates displayed on the message line (reflecting
the cursots location). You mav activate Zoom while in the Measure function by

’typing 2 key.

From the Graphics Processor Menu:

i ;:
. .

. . . .
. . ._ .

.’

. :,.

. :.>.
f , 1

-yT‘,  .,

-.

The cursor appears in the center of the screen. The message line contains the *
name of the active function. The cursor location is labeled ‘1st pt:‘, indicating this
is the first point required for the Measure function:

Measure: 1st pt: 23.999’,17.999’

As you move the cursor, the coordinates on the message line show the
corresponding point on the sheet. When you press ENTER, however, the
coordinates of the nearest snap point will be selected for the parameter. If there
is no snw point around the cursor, the message ‘Nothing nearby” is displayed at
the end of the message line. The parameter prompt remains unchanged and
you can try again. After successfully snapping the first measure point, the cursor
returns to center of the screen and the prompt for the second point appears:

Measure: 2nd pt: 23.999’,17;999’

Then, move the cursor to the second measurement point and press ENTER. The
message line shows the calculated results:

Distance is 6.000’ Angle=.-65000  - dx= 2.536’ dy4.438’

Calculated distances are accurate to 0.002 of an inch and angles are accurate to
0.02 degree. It is also possible to perform measurements without utilizing snap

’ points.  It may be necessary to do this when measuring the distance between two
pornts. and one or both points are. not pattern snap points.

SUMMARY NOTE

Measurement parameters may be designated in 3 ways.

To select a snap point:
Move cursor near snap point, then press ENTER or type S.

To point without snapping:
Move cursor to desired location, then type N (no snap).

To select a specific coordinate (on or off the screen):
Type the coordinates, then press ENTER.
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When multiple snap points occur within a very small area of the screen, a zoom is
necessary to obtain meaningful measurements. Call up the Zoom function from within
the Measure function:

Select MEASURE function on the Graphics Processor local menu

T’?~Y

The first zoom prompt temporarily replaces the Measure prompt

.rI.:. .
..7._-2..

Move the cursor to the first zoom point

Press  ENTER key

Move to the second zoom point’

..-
.‘..a..,
__.  -1 --

Prsss  ENTER key

The zoom occurs and the first Measure prompt reappears. You should now be able to
move the cursor so that it is apparent to you which snap point is nearest.

::
i

.
:

Move the cursor near a snap point

Press ENTER key

As soon as you select  the first Measura point, the screen is redrawn and the previous
view appears (the view before the zoom). The enlarged view did not remain on the
display because we called the Zoom function from within the Measure function and not
from Idle Mode.
.The second Measure prompt appears:

Move the cursor near the corresponding snap point

Press ENTERI  key

_-. \. F

The message line shows the calculated results:

Oistancs  is 6.004 Angle= 45.000 - dx= 2.636” dy4.438’

-point

Used to observe the coordinates of the cursor or to obtain the coordinates of the
nearest snap point. Press the ENTER key to snap the cursor. Ths function
parameter is specified in the same manner as the function parameters of the
Measure function. Zoom can ba activated while in the Select Point function by
typins 2

‘Prom,  the Graphics Processor Menu:
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The cursor always appears in the center of the screen. The message line
contains the name of the active function and the exact sheet position represented
by the cursor’slocation.  If your SETUP PAGE specified the Inch system of
coordinates, each coordinate expresses measurements to l/lOOOth  of an inch (3
decimal places) as below:

Select pt: 23.999’,17.999’

Move the curSor to observe the coordinates of the cursor or to obtain the
coordinates of the nearest snap point.

Returns control to the editor along with the line number of the G-code statement
that generated the pattern pointed to, if Draw was selected from the editor. The
editor will highlight the statement and position the cursor on the statement. The
Choose Pattern function operates only on single hits and patterns containing
snap points.
If Draw was selected from the main menu, the Choose Pattern function shows
the G-code statement that generated the pattern pointed to, on the message line
and the graphics processor returns to the Idle Mode.
The function  parameteris specified in the same manner as the function
parameters of the Measure function. Zoom can be activated while in the Choose .
Pattern function  by typing t

From the Graphics Processor Menu:

/--

.’

i...
._

; I:;,:;

.:

‘:i #T
4.;’

.:

;:
:- .

:: -

: ,
: :. t

’ _.

.,

I_

! i

z

. .

‘._.

c d

The message line shows:

Choose pattern: 23.999‘. 17.999’

Move the cursor to the required pattern..,
i Press the ENTER key

If the,message  ‘Nothing Nearby’ appears, try again. If a snap point is
successfully chosen, its-G-code program statement displays on the message
line.

Choose pattern: 20.000’,15.000’:  G2615J45.K12T201

Press any key

The editor will highlight the statement and position the cursor on the statement.

End

. Returns control to the editor if the graphics processor was called from the editor,
or returns to the program select page if the graphics processor was called from
the main menu.
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OTHER FUNCTXONS

MAIL
ERROR MESSAGE EXPLANATION
DNC
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DNC STATUS  MESSAGE
When new mail is received through Smart DNC from the host computer, the ONC
status area displays the blinking message ‘MAIL’.

VIEWING  MAIL
The most recently received mail is viewed when the MAIL function key is pressed on
the main menu. Up to fwe mail messages can be stored. Each time the MAIL function
key is pressed the message received prior to the currently displayed message .
becomes the current display. 6y pressing the MAIL function key multiple times it is
possible to view the messages in theopposite order in which they were received. The
message ‘No Mail Message” appears if no mail has ever been received.

DELl3lNG  STORED MAIL
Since five mail messages are the maximum number stored in the MMC, the oldest mail
message will,sbe  deleted automatically when a sixth mail message is received.
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ERROR MESSAGE EXPLANATION

.

ALARM  STATUS MESSAGE
When a CNC alarm occurs, the alarm status area shows the CNC alarm number. The
alarm status area displays an alarm number until all alarms are corrected.

DISPLAYING ERROR MESSAGE  EXPLANATIONS
When the MESSAGE function key is pressed on the main menu, the Error Message
Explanation Page displays text which explains what alarms occurred in the CNC and’
how to correct them. Since the Error Message Explanation Page has the capability of
displaying up to eight explanations, press the PgUp/PgDn keys to see additional
explanations if there are ,more alarms than can be displayed on one page. The Error
Message Explanation Page is updated as CNC alarms change. The message ‘No
Alarm In CNC’ appears when the MESSAGE function is active and no CNC alarms
exist.

CLEARli&Ii  ERROR MESSAGE  EXPLANATIONS .
Error Me&age explanations are deared  as CNC alarms are corrected. Once all CNC
alarms are corrected, the message ‘No Alarm In CNC’ appears.
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DNC

DNC STATUS
There are three status messages displayed in the DNC Status Display Area:

ON6 Ready Shows that communication is possible between DNC on the
MMC and Smart DNC on host computer.

. ; DNC Active Shows that the MMC is communicating with a host computer.

DNC Not Ready Communication between the MMC and a host computer is
not possible. This occurs when the Part Program Editor or
the Graphics Processor is running.

DNC CAi’ABIUTY
The ONC program in the MMC works only when Smart DNC on a host computer sends
requests to the. MMC. The MMC cannot send requests to a host computer.

SENDfNG  DATA
DNC can transfer the following data to a host computer:

. Part program -

l Part and tool setup data

0 Job schedule data which includes the current status of each job on the
schedule

a CNC Part program directory

RECEIVING  DATA
DNC Can receive the following data from-a host computer: ’

9 Part program

,: Fart and iool setup data .

l Jbb schedule data

l Mail

DELETING DATA
DNC can delete the following data from a host computer:

* Part program in CNC.

l Part and tool setup data in MMC.
(Note) See the section of Smart DNC in the AMACOM MANUAL for Smart DNC

operations.
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En& Codes for the Part Program Editor and Graphics Processor

003 : Data consisting  of more than the allowable number of digits is entered.

004 : The block begins with a number before the address character-

006 : The address is not followed by a number.

006 : The minus or plus sign is entered incorrectly.

007 : The decimal point is entered incorrectly.

009 : Prohibited address characters are input.

010 : A prohibited G or M code is used.

011 : The feedrate  is not entered, or it is entered improperly.

017 : Movement of the C-axis on a machine not equipped with an AUTO-INDEX
device.

022 : In arc cutting wmmand, the radius R specified without the specifying option.

023 : In the command for arc cuttfng,  zero is specSed  as the value of radius R.

029 : An offset value consisting of more than six digits is input.

030 : The offset value instructed by the 0 wde for tool compensation is too large.

031 : Input for offset value (P) is Go large, or not entered.

032 : Input for offset value, the value  instructed by P is too kfgf?.

033 : Intersection is unobtainable in the calculation for tool diameter compensation.

034 : Tool diameter compensation, start-up or,cancaWfon  during G02IG03 mode.

036 : Tool diameter compensation, excessive  cut may occur at start or end of an. arc-

047 : In tool diameter compensation. excessive cutting may occur.

072 : An address has non-numeric character.

078 : File is not in the current directory.

087 : The value 0 entered incorrectly.

088 i’ 0 command must wme first in first line or 0 command is entered incorrectly.

122 : The ‘macro call multiplicity exceeds the allowable range.

142 : In thk G94 wmmand (OFS-II),  the value of P, K, or Q is not specified.

144 : A prohibited command is used between Ml 2 and Ml 3 (T. M , G04, G27, G70,
etc).

146 : An illegal T code is instructed.

147 : Incremental of X and Y axis movement in nibbling larger than the specification.
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148 : Increment& of C-axis movement in nibbling larger than the specification.

150 : In the G26 command (BHC),  no value  is specified for I, J, or K.

151 : In the G26 command &AA),  no value is specified for I, J, or K.

152 : In the G29 command (ARC), no value is specified for I, J, K, or P.

163 : In the G36 or G37 command (GRD), no vafue  is specified for I, J, K, or P.

164 : In the G66 command (SHP) no value is specified for I, J, or P.

156 : In the G67 command (SQR), no value is specified for I, J, P, or Q.

156 : In the G68 command (N&A), no value is specified for I, J, P, K, or Q.

157 : In the G69 command (NELL),  no value  is specified for I, J. P, or Q.

158 : In the G78 command (PNC-A), no value is specified for I, J, P. K. Q. or D.

159 : Inthe G79 command (PNC-L), no value is specified for I, J, P, Q, 0r.D.

160 : X-,axis movement instruction exceeds its travel end [positive (+) direction].

161 : X-axis movement instruction exceeds its travel end [negative (-) direction].

162 : Y-axis movement instructfon exceeds its travel end [positive (+) direction].

163 : Y-axis movement instruction exceeds its travel end [negative (-) direction].

164 : In the GlO command (Unloading), no value is specified for X.

165 : In the G59 command  (Milling-Arc), no value is specified for I, J, P, or F.

166 : In the G58 command (Milling-Line), no value is specified for I. J, K, P, or F.

170 : Programs with numbers 09000 to 09899 are to be edited.

164 : The Pattern Memory/Recall number is other than 1 to 5.

,

185: An attempt is made to input another macro where one macro is already stored.

186 : Illegal macro number used.

187 : An attempt,is made to store macros exceeding the memory capacity.

188 : A macro not stored in the memory is called.

189 : Macros are called more than three-fold.

190 : ‘G7Sor G76 (Multiple Punching Execution), no value is specified for W or Q.

191 : In the G75, G76 or G73 block, the value  of Q is wrong.

192 : Macro’data called by the G75 or G76 block is not in memory.

193 : G75 or G76 is instructed when the Multiple Parameter is 0.

194 : G75 or G76 is instructed between Uo and Vo commands.

196 : G75 (G76) is instructed although PO (KO) is specified in the G96 block.

197 : .Q in the G76 (G75) is neither 1 nor 3 (2), although PO (KO) is in G98 block.

.
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198 : The value of Q or W is not specified in the G73 block.

199 : In the G73 command, a macro number not in memory is called.

200 : Punching dead-zone error

201 : X-axis movement beyond work sheet [positive (+) direction].

202 : X-axis movement beyond work sheet [negative (-) direction].

203 : Y-axis movement beyond work sheet [positive (+) direction].. .--
204 : Y-axis movement beyond w&c sheet [negative (-) direction].

205 : Plasma dead-zone error

206 : X-axis plasma movement exceeds its travel end [positive (+) direction].

207 : X-axis plasma movement exceeds its travel end [positive (-) direction].

208 : Y-axis plasma movement exceeds its travel end [positive (+) direction].

209 : Y-axis plasma movement exceeds its travel end @ositive  (-) direction].

210 : Invalid pattern reference

300 : In the GO4 command, the value X is not specified.

301 : In the G25 command, the value X is not specified.

302 : In the G27 command, the value X is not specified.

303 : Sequence number is out of range.

304 : A or B code is not followed by the number within the range 1 to 5.

305 : F code is not followed by a number within the permitted range.

306 : S code is not followed by the number within the range to 0 to 99.

307 : Undefined tool station.

320 : Pattern memory not existing is called.

321 : Wrong macro dumber  used in storing multiple macros.

322 : Ml2 must be specified before M13.

323 : Macros are called more than one-fold for F3OOOC  or F2OOB  controller.

324 : Parameter %’ is only for auto-index tool.

325 : M96 should be specified before M97.

326 : Miiiig M97 at end of subprogram.’

327 : M78 shbuld be specifilea before M79.

328 : This M code should be specified after k8.

329 : S code should be specified before M70.

330 : Torch should be ignited before this command.
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331 : M71 command should be specified before ending plasma mode.

332 : The radius and end point are not matched.

333 : A feedrate  must be specified prior to any of the interpolation.

334 : Torch is on while moving, damage is possible.

335 : M72 to M77 should be before M70.

336 : In plasma cutting, the plasma chute should be closed.

337 : Before plasma cutting a punch commafld  should be specified:

338 : Torch should be off at the end of plasma cutting.

339 : Out of memory space.

400 : In the G66 command (SHP), I value is not greater than 1.5 x P. (154)

401 : In the G66 command (SHP), K value is not greater than 1.5 ,! P. (154)

402 : In the G66 command (SHP), P klue and Q value do not have same sign. (154)

403 : In the G67 command (SQR), I value is not greater than 3 x P. (155) .

404 : In the G67 command (SQR).  J value ,is not greater than 3 x 0. (155)

405 .: in the G68 command (NEL-A), 0 value exceeds max. nibbling pitch. (156)

406 : In the G69 command (NBL-L), 0 value exceeds max. nibbling pitch. (157)

407 : In the G78 command (PNC-A), 0.0 value out of range.
O~D~Q~2xPAIxIx~K~/360

408 : In the G79 command (PNGL), D,Q value out of range.
Os~sQrlII

409 : In the M96 command, no value is specifietj  for P or 0.

410 : In the G98 command, I and P values must be present at the same time.

411 : In the G98 command. J and K values must be present at the same time.

500 : In the G17 command, value M is not specified.

501 : In the G17 command, value M is out of range. 62 5 M 5 68

502 : In the G22 command, no value is specified for X, Y, J. P, or Q.

503 : In the G77 command, no value is specified for J or W.

504 : In the ELS  command. no value is specified for X, Y, V, or H.

505 : In the TRM command, no value is specified for A, E, C, or 0.
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