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WinPC-NC Professional

Descriptions of the machine and the movement directions of the
individual axes are made with reference to the following mechanical
layout of a flat-bed machine. The assignment of axes depend on your
personal position and your viewport to the machine.

Schematic layout of a flat-bed machine with your position aside

Schematic layout of a flat-bed machine with your position in front of

Use of typograph
Keyboard entries  Normal script enclosed in a box, e.g. (ENTER)

Cursor keys Normal script enclosed in a box with english
defintions, e.g. (UP), (LEFT), (PGDN)

Menu functions Capital letters with menu path, e.g. FILE-
DISPLAY
Messages Italic script, e.g. "Perform reference

movement? Y/N’

Function names Capital letters, e.g. SIGNAL TEST










WinPC-NC Professional What can WinPC-NC do ?

Sample of a 3 axis milling plant

Special features  Special features of WinPC-NC Professional :

b 32-bit arithmetic for an almost unlimited working range

b stepping frequencies up to 40 kHz generated by the axes controller
CNC-Control

b jog mode in exact steps using the cursor keys or the external
keypad

b graphical display with scale, zoom and shift functions

b runs on any 32-bit Windows systems without restrictions (status
12/06)

b true Windows multitasking program, i.e. you can switch to your
CAD program or surf the web while a process is running on the
machine

b axis resolutions, speeds, backlash compensation, ramp length for
the X/Y and Z-axis can be set within generous limits.

b the 4th axis can be programmed as U, V, W, A, B or C or
tangential axis T.

b reference and limit switch monitoring, max. 256 inputs and
additional outputs can be set within generous limits

b recognizes HPGL, DIN/ISO, MultiCAM 2D and 3D, drilling
formats, ISEL NCP, Postscript EPS and Al

b extensive tool management function, tools can be selected
individually, colors can be set, repetition and feed functions
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What can WinPC-NC do ?

- T T ™

Help function and help index according to situation
speeds can be set between 0.01 and approx. 1000 mm/s
high-performance integrated editor

lots of external signals for synchronizing the procedure, e.g. start
signal, spindle speed reached, machine ready

speed control of the drilling/milling spindles, counterclockwise
rotation/clockwise rotation

units of dimension can be set to mm, inch and mm/s, mm/min and
inch/min

multilingual, other languages can easily be retrofitted,
ger-eng-ita-turk-spa-port-pol-ned (date 02/07)

supports various additional signals and sensors

WiInPC-NC main screen

support of automatic tool changers with magazine and record
monitoring

tool length measuring and compensation

flexible macro language for running subroutines at various points
in the program

special dispensing functions, for example to switch off the
dispensing output before the end of the contour is reached

supports double X-axes with bridge alignment at homing
Surface probe

override for feed rate and spindle speed

comfortable teachin function
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2. First steps

2.1. Installation

User-friendly WinPC-NC is installed using a user-friendly setup program. Please

installation insert the CD into the drive and wait for automatic installation start.
If the installation is not executed, please start the program
SETUP.EXE directly from the CD.

The installation wizzard then guides you through the entire
procedure.

ﬂ Attention !

The delivered serial connecting cable has to be inserted after
software installation in order to connect the axes controller.
After this procedure the axes controller can be activated.

Call up the README file to learn about important changes to the
information in the manual. These changes are additional features
included after the manual was written.

List of files The following files are installed to the target directory:
WINPCNC.EXE Control program
WINPCNC.WPI oder WTI Parameter file
WINPCNC.WPW oder WTW  Tool file
WINPCNC.HLP Help texts
WINPCNC.LNG Messages and texts, multilingual
WINPCNC.DLL Communication module
WINPCNC.KEYS Assignment for keypads
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First steps

README Latest changes to the manual
IBUGFIX und 'HISTORY.TXT Information relating the actual version
and changes

*PLT *SMM *DIN NC files as samples
*NCP *EPS

2.2. Launching the program

Screen layout

WinPC-NC is launched simply by clicking the desktop icon or by
means of the start menu.

After a short time the WinPC-NC working screen appears in the
middle of the desktop which is divided into several areas.

b Title bar

b Menu bar

b Bar with speed buttons

b Toolbar and display buttons
b Display area

b Status bar

WinPC-NC screen layout

The title bar and menu bar are located at the top edge of the screen.
The drop-down menus open from the menu bar.
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WinPC-NC Professional Operating WinPC-NC

Graphical display of a 3D file with colored shading

The following actions are possible on the graphical display :

EI Zoom

With the zoom function, it is easy to view certain sections of the
screen in a magnified view. After you select the function by clicking
the zoom button, the cursor appears as a cross and you can click and
drag a rectangle to select the required area.

[®] winPC-NC Economy [D:,CNC-Daten',ARCS.PLT] -1o] x|
File Mowe Parameters Special functions Help

wlels| mlolusl s = el
B:s/esisl7iajs0 x| o[+ % 0lal

|0FFIine ’Tl stopped rr| 1:1 | A

Zoom in the graphical display of the NC file
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3.2. Drop-down menus and function keys

Modern WinPC-NC has a modern user interface. All functions can be

interface activated by drop-down menus. In addition, frequently required
functions can be activated quickly using the function keys or speed
buttons.

The drop-down menus are divided into several functional groups, e.g.
all functions concerned with selecting and editing files are grouped
together in one menu. All parameters and tools are set using another
menu.

The menu system is opened or activated by clicking the menu item or
pressing one of the shortcut keys for the individual menus.

Additional Important functions can also be activated using function keys. The
function keys function key assignment is fixed and indicated in the menu
functions.

The most important function keys are :

(FD) Activate the help system

(F2) Load new NC file

(shift-F2) Load parameter file

(F3) Start job process

(F4) Move to XY zero point

(F5) Jog

(shift-F5)  Joystick jog

(GI)) Load active or new file into the editor
(F8) Start reference move

(F9) Move to park position

3.3. The individual menus

The following text describes all the menus and functions in detail.

Not all menu items are active all the time. Functions are sometimes
unavailable, depending on the program status. For example, it is not
possible to use the joystick if it has not been defined in the
parameters.

3.3.1. File menu

The FILE menu combines all functions used for selecting files to
process and analyse them. In addition, it is also possible to exit
WinPC-NC here.

-21 -



WinPC-NC Professional Operating WinPC-NC

Open F2

Open without parameter
Editor F7

Exit

Press the (alt-D) shortcut key to open the file menu.

FILE-OPEN
File selection The FILE-OPEN menu item calls up an interactive function for
by menu selecting a NC file.

File selection dialog box

In the dialog box, it is possible to change drives and folders, as well
as to activate filters for certain file name extensions. The file
selection function can also be activated using function key (F2) or by
clicking the open button.

Graphical preview The graphical preview function in WinPC-NC is activated as soon as
of an NC file it is selected. All contours or vectors can be seen in the
corresponding tool color.

FILE-OPEN WITHOUT PARAMETERS

The second OPEN function only loads the corresponding NC file
without taking account of any project parameters. All current
parameter settings remain valid.
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FILE-EDITOR

Revising The EDITOR menu item activates the editor for creating or revising
NC data the NC files.

NC file in the integrated editor

The editor can also be activated using function key (F7) or by
clicking the editor button.

FILE EXIT

You can select the FILE EXIT menu item to exit WinPC-NC.
Clicking the exit button has the same effect.

3.3.2. MOVE menu

Functions for The MOVE menu groups together all functions which are used for
moving controlling the machine and the tool changing.

Start F3

Start from... shift-F3

Zero point XY F4

Park position F9

Jog F5

Joystick jog shift-F5

Reference move F8

Select tool

Press the (alt-F) shortcut key to open the menu.
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Automatic measurement of Z-height by flying probe

Setting up the If a 4th axis is available, the appearance of the jog dialog box is

4th axis some what different. In this case, it also includes buttons for moving
this axis slowly and quickly, as well as boxes for displaying the axis
positions.

Jogging with the 4th axis

MOVE JOYSTICK JOGGING

As an alternative to the mouse and keyboard, it is also possible to
move the machine manually using a connected joystick. This is of
advantage for observing the movements directly on the machine and
setting exact positions. It is easier to take a joystick to the machine
than keyboard or mouse.

Prior to use a connected joystick it must be configured in the
Windows system and calibrated with a special function.
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Operating WinPC-NC

PARAMETER-SAVE

Saving parameters All parameter and tool settings can be stored in files using the SAVE

specifically for a
project

menu item. It is possible to save the settings for a working file or for
a project.

The Save function operates as follows : When a working file is
loaded, WinPC-NC stores all workpiece-related settings such as the
zero point, scaling, etc. in a parameter and tool file associated with
the working file. The files have the same name as the working file,
with the endings*.WPI and *.WPW, z.B. HOLDER.WPI or
ENGRAVING.WPW.

Whenever these working files are loaded in the future, all the settings
and tools are once again available without having to be redefined.

The machine-related parameters such as axis resolution, reference
directions or the interfaces used are always stored in the standard
parameter file WINPCNC.WPI.

If no working file is selected when you save, the Save function stores
all settings in the default files WINPCNC.WPI and
WINPCNC.WPW.

Saving parameters and tool settings

Subdividing between two parameter files offers the advantage that
all machine parameters only have to be saved once, and they only
have to be saved in this file whenever changes are made.

PARAMETERS-SAVE AS...

The second Save function allows you to enter any file name for the
project parameters. In this way it is possible to produce parameter
settings for various operating procedures or materials.
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Signal test
Interactive WinPC-NC continuously interrogates the limit switches and
testing of all reference switches on all supported axes and displays their status.
inputs/outputs Grayed out switches are not defined.

Black indicates the switch is not active, while red displays that the
switch is activated.

Definiton of the switches and setup of the switching logic must
be executed during installation by the signal wizzard under
parameter-machine-signals.

The supported output signals are tested by simply clicking the LED
symbols. This switches the outputs on or off.

Testing the There is a slider in the bottom right-hand corner of the window. This

spindle speed sets the analog output for checking the spindle speed. It can be
infinitely varied between OV and 10V and outputs this value if an
analog output line is defined.

SPECIAL FUNCTIONS-MOTOR TEST

The MOTOR TEST special function is used for ascertaining the
optimum speed settings. A window displays all parameters relevant
to the step calculation.
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Motor test

The required values can be entered in the parameter boxes, after
which a test run can be performed immediately in order to check all
parameters.

Clicking the Move button causes WinPC-NC to move the selected
axis continuously forwards and backwards. By listening to and
observing the movement, it is easy to tell whether the parameters are
correct for the axis, or whether additional corrections are needed to
the speed or ramp length. The test run is cancelled by pressing the
(EsC) key or clicking the Stop button.

Optimum The optimum values for an axis have been achieved if the motor
parametersr starts up quickly without step losses, and is still able to develop
sufficient torque at maximum speed.

Step -by-step Step-by-step procedure for testing X/Y and Z-axis:
setting

1. Switch off the ramp length and slowly increase the start/stop speed
until the motor stalls. Then reduce the speed value by 30-40%.

2. Test the ramp length with various values. You have achieved a
good value if the motor starts up quickly without stalling.

3. Increase the rapid speed in stages. The motor should run quickly
while still developing sufficient torque.

Having ascertained the values, you can store them as parameters for
the axis in question. All parameters and their functions are explained
in a subsequent chapter.

The optimum parameters for a stepper motor axis depend on
many factors, e.g. the motor characteristic, the type of drive used
(spindle or belt) and the load to be moved.
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WinPC-NC Professional Parameter settings

Plunge depth measured from the zero point of the Z-axis Z

Repetitions
Routing in Frequently, several passes are required when routing thick or hard
stages materials. The parameters Repetitions and Z feed correction mean

you do not have to restart a working process several times in
succession using different plunge depths.

The repetition always applies to a complete contour line or for a hole,

i.e. WinPC-NC remembers every insertion point and returns to it
after the tool is next withdrawn, in order to start the next pass.

Z-axis feed correction

During a series of repetitions, the Z-axis feed correction causes the Z-
axis to be moved downwards by the specified value.

Repetitions and feed correction
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Parameter settings

Automatic Tool Changer (ATC)

Tool management (window 4)

XIYIZIX4 positions of the tool magazine

Controlling
the automatic
changer

WinPC-NC can control an automatic tool changer with 10 magazine
positions. The exact magazine positions of the magazine locations
are defined in this parameter window.

It is recommended to define the changing positions with short
distance to the actual pick up and the remaining distance with simple
moving commands in the macros for putting down and picking up.

An electrically or pneumatically operated collect chuck is required in
order for tools to be changed automatically. This chuck must be
switched using a defined output. Macros can be used to define the
exact sequence of releasing and picking up tools as well as
movements, waiting times and switching outputs.

By means of sensors WinPC-NC can monitor the magazine positions
as well as the pick up of the collect chuck. Thereby collisions can
easily be avoided.

The procedure is described in a subsequent chapter.

Paramaters for the automatic tool changer ATC are only
available if the function is enabled.
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Parameter settings

These paramaters define a position above this sensor in absolute
machine coordinates. When measuring, WinPC-NC moves to this
positions and then lowers the tool slowly until the sensor is switched.
The distance moved is adopted in the paramaters as tool length.
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Diagram showing the basic principle of the length sensor and automatic tool measurement

Automatic length correction

o

This parameter activates automatic tool length compensation. Having
a separate parameter to enable this function makes it possible to
restrict compensation to projects in which it is really needed.

Tools are automatically measured after being changed or must
be explicitly selected using the MEASURE TOOL function.

Length measuring after tool change

This parameter induces WinPC-NC to execute a new measurement
after each tool change.

Fast move with ramp

4.2. Speeds

Optional to the quite slowly sensor moving a fast move can be
selected. This alternative, however, stops at the sensor with the ramp
and moves free slowly. This sensor must be flexible concerning
braking ramp.

All the parameters which control the speeds of the motors are
grouped together in the Speeds dialog box.

The optimum parameter values for the required speeds can be
determined using the MOTOR TEST function.
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Parameter settings

All parameters must be set separately for X, Y and Z. This means the
correct speed can always be calculated and used, even when different
axis resolutions are involved.

Speeds parameter

Rapid speed
Speed with the Rapid speed is used for moving to a new position with the tool lifted
tool raised out of the workpiece.
These are unproductive movements which WinPC-NC always moves
at the fastest possible speed.
Jog speeds

Individual steps
or continous
movement

These parameters specify the speeds during jog mode. Two speeds
can be defined.

The motor changes over to continuous movement if the key or the
mouse button is pressed for a longer time. It moves at the speeds
defined here in this case.

It makes sense to use fast speed to traverse long distances, while
exact positioning is facilitated with slow speed or single steps.
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Reset override speed
The feed and spindle rate are permanently changeable while WinPC-
NC is processing a job. This paramater stipulates how long this
alteration is activated.

Following settings are possible :

Machine reset Only with restarting WinPC-NC it is

or possible to place back the override values

program reset to 100%

New file Values are placed back by loading a new NC
file

Job start Reset of the values is made by the following

start of an job process.

4.3. Coordinates

In the Coordinates dialog box it is possible to define all parameters
relating to dimensions, help points and the unit of measurement.

Setting the working area and the help positions

Additional paramaters can be obtained by means of further buttons, e.
g. admittance of a repetition function, activation and paramater
setting of tangential cuts or circular engravings.

Machine and It is necessary to distinguish between two types of position
workpiece definitions. There are absolute machine coordinates with their zero
coordinates point at the machine reference point. Then there are workpiece

coordinates with their origin at the workpiece zero point.
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The possible units are millimeters and inches. HPGL files are usually
in units of 1/40 mm or 1 mil, while drilling data are usually in 1/100
mm or also 1 mil. EPS and Al files are in 1/72 inch.

Units in the program

The UNITS parameter defines the units for dimensions and speeds
used in the graphical display and the parameters.

It is possible to select between three options :

b Millimeter and millimeter/second (mm and mm/s)
b Millimeter and millimeter/minute (mm and mm/min)
b Inch and inch/minute (inch and inch/min)

Surface block

Measuring WinPC-NC can automatically measure different Z-axis heights using

Z-axis heights a sensor block (surface block). The sensor block outputs a signal

automatically when it is contacted from above, and the signal is processed as an
input.

The measuring procedure involves several steps:

1. Place the sensor block on the workpiece surface or on the machine
bed for the maximum Z-axis depth.

2. Move the tool over the sensor block in jog mode.
3. Start the measurement using the MOVE-JOG menu function.

4. WinPC-NC slowly moves the tool down to the sensor and stops
when it makes contact. The position is checked and added to the
defined sensor dimension, the result being stored as a parameter.

Automatic measurement of the Z-axis zero point
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Mass production function

Parameter il
Speeds I Signals/dwell times | M achine parameters I Macro
Tooks | Datafomat Co-ordinates | Misc. parameters | Ports
b4 i
Mass production
MNumbers next to I_P
Shift ir > direction A% mm
Murbers upoh each ather |_5
Shift in'v’ direction |+_1 233 mm

Circular/Cutting |

Measure | M agsprod |

o 0K I X Abort & save... |

Parameter for mass production

Number of pices next to and apon each other

These paramaters determine the numbers of pieces in rows apon and
in column next to each other.

Offset zero points

This paramater defines the distance between the workpieces. The
offset has to be slightly greater than the dimensions of the pieces.

[®] winPC-NC Professional [D:CNC-Daten'haase2.nc] — 10Ol x|
Fle Move Parameters Special Functions Help

(Bl efa| =0l s [l e
Bzblelsielrlolsm %[5 ] @3] o] ol

220

200
180
180
«
120 & 14 18 220 24 280 320

140
onine | 0 [stopped | | | Sz [x333.6741 v257.404 | %201.141: ¥110,320

Mass production with 5 times 2 parts
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Circular engraving

Engraving on By means of the 4th axis WinPC-NC is able to create round

cylindric engraving on a cylindric body. Any Y-coordinate of the engraving

bodies data is calculated by means of the defined diameter and are moved
by rotation of the 4th axis.

Parameter of cirlular engraving

Y-axis is circular

This parameter generally switches on or off the function for circular
engraving.

Diameter
The diameter of the cylindric body is essential for executing

calculation of the Y-coordinates and should be entered with greatest
exactness.

6 Round engraving is only possible with data in HPGL format.
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Output signals only by M commands

In G code programs, it is possible to switch almost all outputs such as
the spindle, cooling, etc.using M commands. This parameter prevents
WinPC-NC from operating a signal automatically and forces it to
utilize exclusively the M commands which are used.

Otherwise, WinPC-NC would automatically switch on the spindle at
the start of the process and switch the cooling on and off when lifting
and lowering the tool.

Invert/mirror axes

The X and Y-axes and their coordinates can be mirrored
independently of one another for all formats. A changed parameter is
immediately visible in the graphical display.

X/Y axes turning

The NC data can be rotated around the zero point, e. g. for a better
placement on the material. Rotation always happens in 90 degree

steps.

Realtime file monitoring

It is possible to obtain a general view of the current program position
during a job by a file display. This display shows in realtime the
actual executed command by a cursor bar during operation.

The file display realtime applies to all formats, excepting postscript
format and shows files of up to 32000 lines.
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File display of realtime during a job

4.5. Miscellaneous parameters

The miscellaneous parameters include various switches and other
settings which are not assigned to any other group.

Miscellaneous parameters
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Interrogation at a restart or continuation of an interrupted job

Button orientation

Adapting the It is possible to use 4 settings to rotate the X and Y-axis directions
movement through 90 degrees at a time in order to adapt the orientation of the
direction of the movement buttons in jog mode to take account of the machine
buttons orientation.

Button orientation position 0

Button orientation position 1

Positions 2 and 3 turn the X and Y buttons through further 90 degree
steps.

Program repetitions

The program repetitions parameter enables you to repeat a working
process up to 999 times. This enables series production to be
achieved in conjunction with a start signal.
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x
Speeds I Signals/dwell times I Machine parameters Macro |
Tools | [rata farmat I Co-ordinates | Wizc. parameters Parts

COM port for communication

Jopstick
Keypad ILE.-’FIM keypad ¥+ right j

Sddress of LET port 8C00 | hen

o OK X Lbort [ Save..

Port parameters

COM port for communication

This parameter defines the serial input for connecting a neutral mode
cable with the control or the axis controller CNC-Control .
WinPC-NC displays in the status bar the message offline if the port
has been faulty adjusted, if the wrong cable has been used or if it is
defect or if control is not ready for operation.

Joystick

If you want to use a joystick to set up the machine, you must use this
parameter to define the game port used.

A connected joystick must be configured in the Windows system
prior to use and must be calibrated with a special function.

Keypad
Selection and WinPC-NC Professional can easily be used by an external keypad.
orientation of This keypad is a compact gadget and can be directly connected to the
buttons machine by a cable of up to 5 m length.
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Parameter settings

Maximum start/stop speed

The start/stop speed specifies the fastest possible speed with which
the stepper motors can start up without ramps. The value is important
for calculating path control, because braking at sharp edges or
corners does not have to be to a standstill, but only down to this
start/stop speed.

Start/stop speed and ramps

The optimum value can be ascertained with tests, e. g. by the
function MOTOR TEST. Therefore it is necessary to switch off the
ramp and accelerate the speed until step losses are caused. The value,
detected in this way, should be reduced by 30% as a precaution.

Shortest ramp

Individually
adjustable ramp
length

The ramp parameter specifies the length of the acceleration ramp
until maximum speed is reached, or the deceleration ramp from
maximum speed to stationary, in milliseconds.

During each movement, the speed is increased until the maximum
speed is reached. At the end of each motor movement, the speed is
slowly reduced until the motor ramp length comes to a stop.

Speed profile of a motor movement

Accelerating and braking with ramps prevents step losses of the
motors and allows faster maximum speeds. The gradient of the ramp
remains unchanged in all movements, i.e. the ramp time is shorter for
movements at slower speed.
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The spindle speed is generated binary coded from WinPC-NC
Professional on the data byte or by an analogous output using, for
example, our extension module EA160802.

Clocking pulse length

Signal- Controlling stepper motor drives is usually executed by brief
timing clocking impulses. The pulse duration is susceptible by this
parameter and they are always generated for at least 10pusec.

These impulses may be to short to be recognized by the electronics
when using specific input filters or opto-couplers. Therefore you
have the possibility to prolong this time by parameter. However, it
has to be considered that longer pulse duration may affect calculation
performance and therefore should be avoided.

If you really have to set the clocking pulse duration, please select
the smallest possible value in order to guarantee a steady and
constant run of your axes.

Parameters to machine sizes

x
Tools | Data format | Coodnates | Misc. parameters | Ports |
Speeds I Signals/dwell times Machine pararneters | Macro
X Y £

—Machine specific parameter

|+_n_uu |+_n_uu |+_n_na
|+_2uun_uu |+_1 700.00 |+_1 00.00
|+_n_uu |+_n_uu |+_n_nu
|+_1.0c| |+_1.0c| |+_1.DD

Machine size from mm

[(s] i

Fieference point is... i

Horving offset

Backlash I—3 I—5 I—D Steps

v Machine area monitaring
[~ Molette clozed by default

¥ Check ref.switches at reference start Functions | Signals |
misd | swesvz |
Diynanic zpeed control 0,30 ILT

,/QK I x Abort | nﬁave... |

Second dialog box with machine-specific parameters
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Machine bed dimensions and area monitoring

Machine size

The effective movement area of the machine can be defined using
these parameters. If area monitoring is activated, WinPC-NC checks
and monitors these limits during subsequent movements, including
jOog movement.

A parameter activates or deactivates monitoring of this limits.

Reference point position

Reference
positions
individually
definable

As arule, the axes positions are reset at the reference switches during
a reference move, I. e. the machine zero points are determined by the
reference switches.

With some units it is adavantageous to place the reference switches
on the opposite side of the axes and not as usually on the negative
end.

With the paramater reference point is it is easy to instruct Win-PC-
NC to set these specified positions on the reference switches and to
place the machine zero point to a desired position.

Reference offset

Safe moving free
of the reference
switch

To avoid a stop directly at the reference switch's edge after a
reference and moving free it is possible to determine an additional
path with the reference offset. This has to be carried out after moving
free from the switch. First after moving the offset the axis is resetted
or the defined reference position is adjusted.

Typical values are 0.5 to 1mm additional distances to the switch.

Backlash compensation

Drives which can not be adjusted absolutely close may cause
insignificant differences during reversal of dircection. These
differences can be added up within the job process. This reversal
drive can be compensated by these paramaters.

Parameters for any axes are available in order to define the open
curcuit steps. The number of the motor steps are additionally
indicated with any direction reversal.

Standard value means 0 steps und should remain unchanged if drives
are closely adjusted.
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Settings of the 4th axis

o

Parameters of the 4th axis

WinPC-NC Professional is able to manage and process a 4th axis.
Programming can be effected, for example, by a G code program. An
other possibiblity is the automatic direction rotation of the tangential
axis by WinPC-NC.

Prior to use the 4th axis has to be enabled. Otherwise the
parameter settings are not available.

Some of the paramters as speeds, inverting the dircection and
reference switch are acting in the same way as for axes XYZ and not
explained at this place.

Axis resolution/distance per rotation

The resolution parameters operate in the same way as the standard X,
Y, Z axes. If you enter 360 or 36 as the distance per rotation, then
you can program the 4th axis as a rotational axis in degrees or 1/10 of
a degree.

If your 4th axis has a large gear and the steps per revolution cannot
be set correctly you can define 1/10 of the values with the same
result. Instead of 160000 steps and 360 degrees you can set the
parameters to 16000 steps and 36 degrees as well.
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o

There are some special functions in WinPC-NC Professional which
are not activated by delivery. The enabling or disabling of these
functions is possible with these paramaters.

Enabling or disabling of special functions is only possible by
restarting the program WinPC-NC.

Some of the functions are deactivated and first can be activated after
definition of special inputs or output signals.

The functions tangential axis and round engraving can only be used
after activating an existing 4th axis. The functions sensor block and
length measurement require in any case a sensor controllable by the Z
axis and a definition of the corresponding input 1221.

Signal wizzard

Userfriendly
adjustment of
the signals

4.9. Macros

o

In order for
macros to be used
in WinPC-NC,
they must be
enabled as a
special function

By means of the signal wizzard a userfriendly adjustment and
definition of all inputs and outputs is ensured. As this task is of great
importance, you will receive detailed information concerning
possibilities in a separat chapter.

The macros function in WinPC-NC offers you a powerful tool for
individual adaptations to an extremely wide range of different
mechanics and applications. User-definable macros enable the
working sequence to be influenced and configured in many respects.

In order for macros to be used in WinPC-NC, they must be
enabled as a specila function.

WinPC-NC always stores defined macros in the WINPCNC.MAC
file when the parameters are saved. They are always valid and apply
to all projects. By clicking the Reload button, it is possible to load
the most recently saved macros from the file again.
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Possible macro A macro can be made of any combinations of following

commands commands :

Macro command Executed action

Wait Dwell time measured in m.sec.
prior to next operation sequence.

Wait Input High/Low Waits until a specific input has
reached level HIGH or LOW. The
input is defined by input number 1-
255.

Set output High/Low Sets a specific output HIGH or
LOW. The output is selected by its
number 1-255.

Speed Stipulates the speed for following
moves in mm/sec.

Move XYZ4/XYIXYZ Moves the indicated distances with

one, two or three axes using the
current speed.

MoveAbs XYZ$ Moves one axis to the indicated
absolute position

Spindle, cooling, dispensing,  Switches on/off one of the
blowing out, job moves, job additional signals
end, outputMF8 ON/OFF

Molette ON/OFF Closes or opens an automatic
collect chuck, i.e. switching the
output signal for collect chuck. The
current tool number is deleted with
opening and the new tool number is
activated with closing

Wait Spindle stop Waits for input 1219 Spindle stop
HIGH in order to be able to
synchronize opening of the collect

chuck

Wait Start Waits for HIGH level at the input
signal 1255 Start prior to next
operation

Reference XYZ4 Homing at the selected axis

Offset XYZ4 Sets position offset which is

immediatley added to all
coordinates. Thereby it is possible
to compensate the XY-difference
with double-head gadgets.
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Example 1
Release tool

Example 2
Insertion when
flame cutting

Example for releasing a tool in the changer magazine:

Speed 80,00 Set the speed to 80 mm/s

MoveZ 156,34 Move down with the Z-axis

Speed 5,00 Set speed slower

WaitSpindleStop Wait until spindle has stopped
MoveY 10,00 Move the tool into the chuck holder
MoletteOpen Open the molette

Wait 500 Wait 500 ms for pneumatic system
Speed 2,00 Set very slow speed

MoveZ -5,00 Move 5 mm up from tool

Speed 80,00 Set speed back to fast

MoveZ -151,34 Move Z-axis all the way up

MoveY -10,00 Move Y-axis back to starting position

Example of a macro defining an insertion procedure when flame
cutting. It is always performed before PenDown commands.

MoveZ 50,00 Move down with the Z-axis

Wait 10000 Wait 10 seconds at pre-heating position 1
MoveZ 20,00 Move down again by 20 mm

Wait 2000 Wait 2 seconds and pre-heat
SetOutputHigh 100 switch on oxygen with output 100

Wait 500 Wait another 500 ms before movement

No automatic outputs

Outputs
automatic or
with macros

Normally, WinPC-NC operates a few output signals automatically.
For example, the Job in progress output is set at the start of a
working process and reset at the end or after a cancel. Equally, the
following signals are also set automatically: Drilling spindle,
Coolant pump, Dispensing, etc.

If it is better for the signals to be operated with the macros or if you
want to change the times when they are operated, then you must
switch off automatic operation with this parameter.

Following this, all signals can only be operated using macros.

Disable macros

Using macros can be generally switched on or off by this parameter.
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Messages in case of error
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Initial start-up with the machine

5.6. Sequence and direction of reference move

In the following step settings for reference move of the machine are
stipulated. Please carry out the following steps :

1. Open parameter dialog box parameter-machine

2. Under reference switch at pos./neg. end you have to adjust on
which axis side the switch is located. If it is not possible to be
directly ascertained, change again to the function JOG MOVE and
check by moving and oberserving the position counters and note
to which position the axes move to in the moment when they are
approaching the switch.

3. After the setting of all switches there is nothing else to do than
selecting the reference sequence. The desired sequence can be
stipulated in the drop-down menu. Normally it is always the Z-
axis which starts moving upon to it's switch followed by the other
axes.

4. 1f you intend a reference move of one or several axes into positive
direction, it makes sense to place the machine zero point not at the
switch but define another position by parameter.

5.7. Control of settings

Reference move
for control

After respecting all items a reference move with your machine should
not cause any problems. Subsequent to the execution and saving of
all parameter settings please press the function key (F8) or select the
corresponding function by menu.

During the reference move all axes run upwards to their switch
according to the adjusted sequence and then downwards the switch
with reduced speed. Exactly at the switching edge all axes are
stopping and marking the reference point.

If this procedure should cause problems or stop with indicating error
messages some of the settings have been incorrectly carried out. The
tabulation below provides additional information concerning
different kinds of errors and corresponding solutions.

- 100 -



WinPC-NC Professional

Initial start-up with the machine

Error Solution
Axis moves into wrong Define the reference switch at the
direction other end
AXis moves into correct Switching logic has been adjusted
direction, but very slowly incorrectly and has to be inverted
and
define the reference switch at the
other end
Axis moves slowly into Switching logic has been adjusted
correct direction, but stops incorrectly and has to be inverted
on the switch and

define the reference switch at the
other end

Axis moves very slowly into Switching logic has been adjusted
wrong direction incorrectly and has to be inverted

5.8. Additional steps

The most important tasks have been finished by connecting the
machine and setting the reference parameters. Additional actions are
recommended in the following sequence :

1.

Determination of the optimal ramps and speeds of all axes by the
special function MOTOR TEST.

Determination of further speeds for JOG MOVE and
REFERENCE MOVE by these values.

Desired functions can be enabled under parameter-machine-
functions.

Connecting additional desired and required input and output
signals definable by the signal wizzard.

The CNC control configurator, which is included in WinPC-NC
Professional, carries out additional settings or changes concerning
internal parameters of the axis controller if required. Further
information on request.
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Interactive signal testing

. Note or notice the pin number and the switching logic after

manual pressing the individual switches. A normally open (NO)
contact is characterized when the LED light changes from black to
red during pressing. However, a normally closed (NC) contact is
characterized when the LED light changes from red to black.

. Click to the button Done and change again into the window of the

signal wizzard. Select now the corresponding input signal in the
lefthand window (e.g. 1235 Reference switch X) and open the
drop-down menu below in order to assign the pin number (e.g.
LPT1 Pin11).

Assignment of pin numbers to the input lines

.- With normally open contacts (color change from black to red)

always select the normal pin number. With normally closed
contacts (color change from red to black) select the inverted pin
number, e.g. LPT1 PIN11 Inv.

. After clicking the button Accept the selected pin number is

displayed in the assignment table.

7. Proceed in the same way with all other required input signals.
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5. After clicking the button Accept the selected pin number is
displayed in the assignment table.

Outputs I Firning I:l
(1250 Boost néa _I
(3242 Spindle ondoff EATEFin10

23243 Cooling ondoff EATS PinT inw
0244 Dizpenzing LPT Find inwe

1245 Cleaning h'a hd
EAT5 Pinll) focept |
E415 Pinl0 -

EA15 Pinl1

EA15 PinlT i

EATE Pin2 JJ Measure |
EATE Pinl 2 inw

EA15 Pinl3

J Ares K12 |
EA15 Pind 3 iy =

Assignment of the pin number for output lines

6. Proceed in the same way with all other required input signals and
finally save the settings.

6.4. Input signals available

Possible inputs
input signals :

Input signal
1255 Start
1254 Stop

1247 Not ready

1235-238 Reference
switch

1239-242 Limit switch -
1243-246 Limit switch +
1234 Zinposition up

1233 Zinposition down

1229-232 Limit switch
summary

1228 Spindle speed
reached

1222 Protection hood

1221 Sensor

1220 Reference switch
Xb

1179 JobStart

WinPC-NC Professional can control and monitor the following

Assigned action
Starts a loaded job

Stops immediately each running action with HIGH level,
subsequently another reference move has to be carried
out

Monitors whether the machine is ready and the drives.
With HIGH level each running action is immediately
stopped.

Reference switch of all 4 axes

Limit switch positioned at the negative end of the axis
Limit switch positioned at the positive end of the axis

Synchronizes a semi-automatic drilling job and with
HIGH level it can move to the next position at this input

Synchronizes a semi-automatic drilling job. The signals
Zinposition top and Zinposition down must be activated
by turns.

Limit switch inputs, if only one switch is appropriate for
both ends of the axes, e.g. a flexible switch moving on
two cams. Using these inputs, WinPC-NC is not able to
recognize the move direction and obviate continuation of
the move

Signal of the milling spindle, when the desired rotation
speed has been reached and the job can be continued
Safety function for protection hoods, light screens and
access controls

Input for surface sensor or tool length sensor

Reference switch for double X-axis and thus activation of
the automatic rectangular alignment at homing

Start input for immediate starting of an loaded job
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HPGL Syntax

HPGL example

The following commands represent a valid HPGL data file:

PA [x,y[.x.yll; Move to absolute position(s)
PR [x,y[.x.y1l; Move to relative position(s)
PU [x,y[.x.y1l; Lift and move tool

PD [x,y[.x.y1l; Lower and move tool

SP x; Select tool

IP x,y,[x.y]; Define scaling points

SC X,Y,X,Y; Define scaling factors
Clr[,a]; Draw complete circle

AA xya[cl; Absolute arc

AR x,y,a[,cl; Relative arc

In addition, the interpreter recognizes the following commands
although no response is produced on the machine:

DT...; LT..;
LB...; VS...;
IN...; CA..;

The following non-standard expansions can also be used :

PP; Drill hole, lower/lift tool

FCt; Wait t milliseconds

FC100,t; Wait t milliseconds

FC101,i; Wait for HIGH level at input i (1-126)
FC102,i; Wait for LOW level at input i (1-126)
FC200,a; Set output a to HIGH (1-126)
FC201,a; Set output a to LOW (1-126)

HPGL language prescribes the following syntactical rules, amongst
others, which must be observed when creating or revising the data.

. There must always be a pair of coordinates X,y

. All commands with coordinates must have no, one or more
coordinate pairs

. Every command must be followed by a semicolon (;) or a new
command

. With PA and PR, the subsequent commands are also set to
absolute or relative positioning

. The last command should lift the tool (PU;)

PU; Start by lifting tool

PA1000,1000; Then move to 1000/1000

SP1; Select tool 1

PD; Lower tool

PA1000,2000; Move square

PA2000,2000;

PA2000,1000;

PA1000,1000;

PU; Lift tool
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