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The structure of this manual ...

This manual provides you with all the information needed for using
WinPC-NC. Itisdivided into individual chapters, the contents of
which are summarised below:

Chapter 1:

Chapter 2:

Chapter 3:

Chapter 4:

Chapter 5:
Chapter 6:

Chapter 7:

Chapter 8:

Definitions

Brief explanation about WinPC-NC, the possibilities
for using it and the hardware requirements.

Initial start-up procedure, description of how to install
the program and how to adjust the initial specific
parameters.

More detailed descriptions of how to operate the
program and the individual functions of WinPC-NC.

2D-CAM functions for sorting and calculating a tool
diameter compensation.

Explanation of all parameters and the setting options.
Initial start-up procedure step by step

Information concerning definitions and adjustments of
input/output signals

Further technical information about the program,
about the implemented NC format interpreters, error
messages and special versions.

Some of the terms used in this manual may require an explanation:

Job file
or
NC file

Job process

Command

Button

Checkbox

A filewith NC datawhich is read and processed by
WinPC-NC. Depending on the application, the file
may contain milling, plotting, drilling data or other
types of data.

The process of reading and processing ajob file and
the resultant actuation of the machine.

Anindividual instruction in the job file which gives
rise to actions by the machine or in WinPC-NC.

Mouse clickable field to activate a certain function

Box for activating or deactivation a certain parameter
or function, e. g. signals. An activated checkbox is
marked with a cross.
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Descriptions of the machine and the movement directions of the
individual axes are made with reference to the following mechanical
layout of aflat-bed machine. The assignment of axes depend on your
personal position and your viewport to the machine.

AN 2

Schematic layout of aflat-bed machine with your position aside

Schematic layout of aflat-bed machine with your position in front of

Use of typography

Keyboard entries  Normal script enclosed in abox, e.g. (ENTER)

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

Menu functions Capital letters with menu path, e.g. FILE-
DISPLAY

M essages Italic script, e.g. "Performreference
movement? Y/N’

Function names Capital letters, e.g. SGNAL TEST
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Different versions of WinPC-NC

The controlling program WinPC-NC is available in four different
versions.

Our lowcost program WinPC-NC Light offers all necessary functions
for beginners, e.g. engraving, milling, drilling and PCB drilling or
manufacturing modelling parts.

WinPC-NC Economy is equipped with additional functions and
offers with up to four axes alot of special functions and provides
support of extraordinary mechanical components. This program
disposes of much more format interpreters as the version for
beginners.

WinPC-NC Light and Economy are also available for SMC stepper
cards, i. e. motors are not controlled by clocking/direction signals but
by SMC signals for well known stepper cards SMC800 and
SMC1500.

The functions of WinPC-NC USB are equal to those of the Economy
version. However, with WinPC-NC USB the machine is controlled
by a small enclosed USB module and not by an integrated L PT port.
The module casing is equipped with 2 connectors which are
compatible to the LPT port.

WinPC-NC Professional is considered as industrial version and runs
only in combination with our external axes controller CPU and is
therefore most qualified for al true realtime tasks. The program is
fairly independent of windows speed and provides besides utmost
stability and reliability additional professional technology functions.
Furthermore, we can provide various housing types suitable for
switching cabinets according to the individual requirements.

WinPC-NC Starter is avery smple control program whichis
included to certain OEM machines as an addon software. It cannot be
purchased in separate and without machines. The simple
functionality enables to create engravings, flat milled parts and
drilled PCB boards and leads in easy to learn steps to a save
operation of the machine.

For comparing the different versions, please use the document
function table. It will provide detailed information concerning
capacity and potential operations.
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What can WinPC-NC do ?

1. What can WinPC-NC do ?

Universal
program

Required
hardware
accessories
enclosed

WinPC-NC is a software program which takes any standard personal
computer and turnsit into a universal NC control system for up to 4
axes.

Win-PC-NC USB works with asmall USB module called ncUSB.
Due to this element CNC machines or stepper motor drives can be
directly controlled. The USB module is equipped with 2 LPT
compatible ports which can be used in the same way as the PC
internal LPT ports of other WinPC-NC versions.

WinPC-NC USB requires amodern PC with at least 2 Ghz clock-
pulse rate and 32 bit or 64 bit operating system Windows XP,
Windows Vista, Windows 7 or Windows 8 and 8.1. (April 2015)

NcUSB module and cable set

By 4 stepper motor axesit is possible to realize any 3D mechanics
and to use them for various functions. Standard applications contain:

* Drilling * Milling

* Plotting » Cutting foils

* Grinding * Engraving plates

* Dispensing * Sharpening coin dies
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Extensive The extensive range of options for setting parameters means the
parameters program can be adapted to almost all 2-4-axis machines.

Clearly WinPC-NC offers awell thought-out and modern operating concept
structured incorporating drop-down menus and a windows management system

operator interface with mouse and keyboard operation. This makes it easy to learn and
master the program.

Runs on any Running WinPC-NC USB requires a modern standard PC with hard

modern PC disk, USB ports, any kind of graphics card and a 32-bit Windows
operating system. Notebooks and netbooks with corresponding
equipment can also be used.

. S Ard

Sample of a3 axis milling plant
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Soecial features  Special features of WinPC-NC USB:
almost unlimited working range
according to industry standardsit is controlling by
clocking/direction signals any commercia steppermotor cards
and producing stepping frequencies up to 80 kHz

jog mode in exact steps using the cursor keys or the mouse

graphical display with scale, zoom, shift, turning and reflecting
functions

runs from WinXP to Windows8.1 without restrictions (date 4/15)
axis resolutions, speeds, backlash compensation, ramp length for
the X/Y and Z-axis can be set within generous limits. The 4th

axis can be programmed as U, V, W, A, B or C or tangentia axis.

reference and limit switch interrogation, max. 10 inputs and 8
additional outputs can be set within generous limits

recognizes HPGL, DIN/ISO, MultiCAM 2D and 3D, drilling
formats, ISEL NCP, EPS/Al and DXF (2D)

E}WinPE—NE USB [D:'CNC-Daten’,aaatemp’, WinPCNCTestEconomyProfi\NCFiles',die2\Schild_1Z2_0%.n | [T 5'
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WinPC-NC main screen
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What can WinPC-NC do ?

extensive tool management function, tools can be selected
individually, colors can be set, repetition and feed functions

Support of automatic tool changers with up to 10 magazine
positions

CAM functions for cleaning up drawings, sorting by tool and
position and calculating tool diameter compensations

speeds can be set between 0.01 and approx. 1000 mm/s
high-performance integrated editor or external editor definable

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 added, 18 languages
selectable from menu (date 4/15)

tool length measurement and compensation

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

override for feed rate and spindle speed
comfortable teachin function
repetitions for mass production

..there are many other features besides these

-11 -
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First steps

2. First steps

2.1. Requirementsto hardware

WinPC-NC USB is able to perform adirect control of a connected
CNC machine and the drives belonging to it by the enclosed USB
module ncUSB. The required USB driver and the software are to be
installed on the computer.

A faultless operation is therefore only guaranteed with Personal
computers with certain minimum of requirements.

modern CPU with at least 2GHz clocking frequency

32 bit or 64 bit Windows operating system like Windows XP,
Windows Vista, Windows 7 or Windows 8 or 8.1

adirect USB 2.0 port, no passisve USB hub if possible

standard graphical card, keyboard, mouse, hard disk and other
common PC implements

it isrecommended to deactivate any kind of power savings, e. g.
screen saver, hard disk shutdown and reduction of clock-pulse rate

Detailed information and tips for selecting the suitable computer can
be learned from further support information documents.

2.2. Installation

User-friendly
installation

o

WinPC-NC isinstalled using a user-friendly setup program. Please
insert the disk 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 wizard then guides you through the entire procedure.

WinPC-NC USB isdelivered together with a separate USB
module and cable or a built in USB hardwar e. Please connect it
to the computer and machine after the softwar e has been
completely installed and thusthedriver isloaded.

-12 -
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First steps

List of files

NcUSB
connection
after software
installation

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.

Thefollowing filesareinstalled to thetarget directory :

WINPCNC.EXE Control program

WINPCNC.WPI or WTI Parameter file

WINPCNC.WPW or WTW Tool file

WINPCNC.WPO Settings for CAM functions
WINPCNC.HLP Help texts

WINPCNC.LNG Messages and texts, multilingual
WINPCNC.PDF this manual in PDF format
WCNCCON.DLL ncUSB driver

README Latest changes to the manual
*DLL Some files needed in the system folders
*PLT *SMM *DIN Sample NC files

*NCP *.EPS *.DXF

After software installation please plug the supplied module ncUSB
or machine by the enclosed cable to a vacant USB port. This should
result in an immediate hardware identification with the
corresponding report concerning the latest installed component.
After ashort time the installation of the driver has been completed
and you will receive a message that the module is ready for use.

Additional control module ncUSB

2.3. Launching the program

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

-13-
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After a short time the window of the
communication modul e appears in the top (9 Copmht Bt vt 2010
left area displaying the serial number, the e
current version and the positions of axes. ez R
The display of the serial number of the X 12.910
module and the software confirms a Y 5087
functioning communication with th

unctioning communication with the USB yi 104.085

module, e. g. ncUSB — 00004 — 0100. If the
module has not been plugged or recognized,
you will receive afault message and WinPC-
NC runs solely in the demonstration mode.

X 12.910

Y 5.067
In the middle of the screen the WinPC-NC 74 0.000
working screen appears which is divided into
several areas.

Title bar

Menu bar

Bar with speed buttons
Toolbar and display buttons
Display area

Status bar

EWinPCfHC USB [D:CNC-Daten'aaatermnp WinPCNCT estEconomyProfit NCFiles' die2'Schild_12_07.ne| 2= EI|5|
File Move Parameters Special functions Help
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WinPC-NC screen layout
Screen layout Thetitle bar and menu bar are located at the top edge of the screen.

The drop-down menus open from the menu bar.

-14 -
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First steps

The quick speed buttons enable you to select important functions
simply by clicking with the mouse.

Thefunction of theindividual buttonsisasfollows:

Blefe| =gl LS| & ¥=] ¢ 2

Exit program Help
Open file Information
load editor Select tool
Start job Operating molette

Jog Change parameters
Joystick jog Reference move

Speed button bar in WinPC-NC

The status bar at the bottom displays information about the operating
status of the software and the machine, or else a help text about the
functions which are currently active. The ESTOP state can be show
by ared marked area at status bar as well. Buttons for operating the
display and the tools are located in the second button bar.

The large areais the working area where WinPC-NC displays the
currently loaded NC filein graphical format.

2.4. First setup and test moves

Executing an intia test run with the motors there is nothing else to do
than connecting the machine with the LPT1 port of ncUSB and
checking or amending the occupation of the controlling signals.

Fin13 Fin1
000000""'001
..ttoooo..oo/

FinZ5 Fin14

LPT1 port of ncUSB, pin layout
WinPC-NC is using the following signals for motor actuation...

Pin2 direction motor X
Pin3 clock motor X
Pin4 direction motor Y
Pin5 clock motor Y
Pin6 direction motor Z
Pin7 clock motor Z
Pin 8 direction motor 4
Pin9 clock motor 4

After this procedure it should be possible to perfom a simple test run
with function JOG or MOTOR TEST. Please be very careful in
performing and be aware of uncontrolled movements of the machine.

-15-
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Detailed instructions concerning start-up procedure are givenin a
separate chapter.

2.5. Exiting WIinPC-NC

Y ou can exit WinPC-NC at any time by clicking the cross in the box
at the top right of the window, or by selecting EXIT from the FILE
menu.

-16 -
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Operating WinPC-NC

3. Operating WinPC-NC

3.1. Graphical display of the NC file

Graphical preview The graphical preview function in WinPC-NC is activated as soon as

of the NC files

an NC fileis selected. All contours or vectors can be seen in the tool
color.

In addition, two rulers can be seen with the current dimensions and
positions. The workpiece zero point isidentified by asmall black dot
and the current machine position as asmall red dot.

[®] winPC-NC USB [D:,CNC-Daten',UHRRAD.PLT] ) 10| x|

Fle Move Parameters Special functions Help

MEREEPEECE
b0 (5cB/sism x o+

400 -y

350

300

250

50 100 150 200 250 300 350

200
online ’T\ stopped |— 0° | 11 [x364.558 | v276,415 | 276,023 : ¥21,315 P

Graphical display of the NCfile

3D data in DIN/ISO programsare only displayed in the X/Y
plane, while different Z-axis heights are displayed using
colored shading.

-17 -
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Operating WinPC-NC

E]winPC—NE USB [D:"CNC-Datenymulticam’,PEGASUS_60MM_60000UPM.plt] B -IEI 5'
File Move Parameters Special functions Help

Blefe| =lofls s el 42
Bz selsfsl7[sloi0 x| 0f o] o] of 4 e 5 4| ] < |

500y

450

A00

350

300
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a0 100 180 200 250 300 3560 400 480 a00 550
200
onine | 0 | stopped | | 0o | 1:1 [X592.528:Y208.668 | ¥504,393 : Y-46.432 P

Graphical display of a 3D file with colored shading
Thefollowing actions are possible on the graphical display :
Zoom

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

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

MENEEPEEREED
DD (elslslraiam XI5 o] 22 o] #] oo 6] 2 5l o

.
+

a0

320 340 380 380 4m 420 40 0
&0

anline ’T| stopped |— 0o | 11 [x427.329: vize.6ze | x272.929 : v45.791 P
Zoom in the graphical display of the NC file

Move

The move function makes it possible to use the mouse to move a
zoomed image and enables you to view another part of the NC filein
greater detail. After the function has been activated, the cursor

- 18-
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Operating WinPC-NC

appears as a hand. With it, you can click and drag any point to move
the image to where you want.

The movement track is displayed as aline while you are dragging.
Once you release the mouse button, the graphic appears in the new
position to where you have moved it.

Display original size

Clicking this symbol restores the original size and position. This
undoes all zoom and move actions.

Define current machine position

The current machine position is represented by a small red dot in the
graphic.Using the function described here, you can position the NC

filein the way that the
current machine position 180y
corresponds exactly to a
point or acertain positionin |ien
thefile. Thefile zero point
is simply recalcul ated i
internally.

Using this method it is quite . b
simple to position the
workingpiece and the NC file
with great accuracy.

Cancel function

Once azoom, move or positioning action has been started, it can be
cancelled by clicking the cancel button. The cursor revertsto its
normal arrow shape.

Move to position

For a speedy move to specific positions within the working area or
the graphics please use this function. By aclick to the button move to
position the cursor appears as atraget cross pointer and moves the
machine immediately to a clicked position with rapid speed. Using
the corresponding zoom factor you are able to move to the desired
positions with great accuracy and thus for instance aligning a
workpiece prior to clamping.

Turning data

By clicking the TURN button it is possible to turn the indicated data
by 90°. Inthisway it is easier to place the data on the material.

Selecting the display area

By means of the button AREA the grahical display can easily be
changed. So it is possible to display only the piece to be produced

-19-
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Operating WinPC-NC

and it's corresponding data. There is also the possibiblity to display
the defined workpiece area or the stipulated machine size with the
current position. Inthisway it is easy to recognize the location of the
piece and whether it can be worked without any problems within the
defined limits.

[®] winPC-NC USB [D:!,CNC-Daten’,ARCS.PLT] ) =] 3]
Fie Move Parameters Special functions Help

MEEEPPEE R ERE
B s s7lslsbn x| 0l o] 2 2] o] ] or ] % %l o]

B0y

i)

®
400 e ~an e can ron o Ann
online o stopped o° 1:1 WT22.466 1 Y¥-12.664 | ¥567.466 : ¥-93,499
4

Display with machine table and working area

Centering within the wor kpiece area

Concerning engravings and millingsit is sometimes advisable to
center all datain the pre-set areaor on an empty part. Thisis
automatically done by the centering function without any size change
and the zero point paramters are re-cal culated.

[®] WinPC-NC USB [D:CNC-Daten',aaatemp, WinPCNCTestEconomyProfi\NCFiles' Sabine.plk] ) o [=] 3}
File Move Parameters Special functions Help

a2 e| =Ll 8 W=l 4]
Bzl e[=s[7]eloho x| Of of %] o] of #] [ar %] %f % o

A0y

210

]

onine | 0 [stopped | [0o [ 1 [sa5a25:ve.334 | 120,425 ¥-109,306 .

Automatic centering within the workpiece area
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Centering and scaling

Besides the function Automatic Centering it isalso possible to scale
all data of the set workpiece size up to 90% or 100%. Thus the
engraving is aready centered and correctly positioned in size. Now,
engraving can be started.

EWinPE—NE USB [D:\CNC-Daten’aaatemp’ WinPCNCTestEconomyProfitNCFiles'Sabine.plt] =/l 5[

File Move Parameters Special functions Help

B els] <o|Lls 8 wE| ¢ 9
[ 13 N P e T e Y e

300y

100 100 200 300 400 500 B00

100

onine | 0 [ stopped | | 02 [ i1 [#413.992 14108345 | %367.965 : ¥-157.656 P
Centered data within the workpiece area and scaled up to 90%

Undo scaling and centering

Automatic scalings and centerings which have been executed last can
be canceled by activating this button and the previous set parameters
arerestored.

Set tools active/inactive

All tools which are used in an NC file are displayed aong the
lefthand edge in the tool frame. They are shown using their current
colors. A tool can be deactivated or activated simply by clicking the
tool box. Switching in this way has the same effect as activating it in
the parameters. Once tools have been switched, they immediately

appear in the graphical display.

-21 -
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2D-CAM |

o

[8] WinPC-NC USE [D:\CNC-DatenUHRRAD.PLT] ] ~=loi x|

File Move Parameters Special functions Help
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Graphical display with inactive tools
CAM functions

WinPC-NC has included simple CAM functions for all 2D data
formats like HPGL, EPS/Al, DXF(2D) and drilling datafiles. This
includes a cleanup of data, a new and optimal sorting and the
calculation of tool diameter compensations.

A detailed step by step guide can be found in the next chapter.

The main screen of WinPC-NC can easily be moved and placed
next to each other. The same appliesto the Window of the
realtime module with the position of axisor the optionally
displayed stopwatch. These positions areretained by WinPC-NC
over mor e than one session.

3.2. Drop-down menus and function keys

Modern
interface

WinPC-NC has amodern user interface. All functions can be
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 severa 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
menul.
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Additional

function keys

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

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

functions.

The most important function keysare:

(F1)

(F2)
(shift-F2)
(F3)
(shift-F3)
(F4)

(F5)
(shift-F5)
(F7)

(F8)

(F9)

(F10)

Activate the help system

Load new NCfile

Load parameter file

Start job process

Start job process from defined point
Moveto XY origin

Jog

Joystick jog

Load active or new file into the editor
Start reference move

Move to parking position

Open pull down menu

3.3. Theindividual menus

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

Not al menu items are active al 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. Filemenu

The FILE menu combines all functions used for selecting filesto
process and analyse them. In addition, it is also possible to exit

WinPC-NC here.
Open F2
Open without parameters...
Editor F7
Exit

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

File selection
by menu

NC file loading
with previous
parameters

Graphical
preview of an
NC file

The FILE-OPEN menu item calls up an interactive function for
selecting aNC file.

oven ob e 21x]
Suchen in: Il;} CNC-Daten j = 5 EA-
schneiden box.plt line. plt
staempfli ciklhpgl.ple mutter,plt
temp [=3filau. cne PLATINE,SMM
wogel Fiihrung.plt platte. plt
2mal4.plt areifer.plt PRLPLT

ROEMER.HC
RSTUHL.PLT

haasez.nc

30WFronkpla, PLT i hase.ne

8102-80 Urrnadelle 02.PLT hydroZ.pIt rundeck.plt
5102-80 Urmodelle 98 plt Jrri-10.plt STUHL.PLT
ARCS.PLT KREISZ.PLT STUHLE.PLT
i aschlangeD.pIt kreis.plt Stuhlbo.plt
aschlange.plt lager1.plt test 1.cnc
bogen. plk lager4.ple Tul1g Bohrungen 2,
bax1.plt leer.plt UHRRAD.PLT
boez, plt @ lime1,plt
| ]
| Dateiname: IUHF!F!AD.F'LT j Offnen I
D ateityp: Alle MC-Dateien A Abbrechen |

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. Thefile
selection function can also be activated using function key (F2) or by
clicking the open button.

A preliminary selection can be made viafilter. Optionally you can
display only NC files with familiar name extensions or all files.
Loading formerly used NC files means loading all parameters which
have been probably defined or saved for this project previously.

The graphical preview function in WinPC-NC is activated as soon as
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. Optionally you can use the standard editor already
integrated in WinPC-NC or an external editor which can be
determined by parameter and which can be started alternatively with
the current file.

B Finishing Toolpath.txt - Editor ) o ] 4]
Datei Bearbeiten Format Ansicht 7
¢ Finishing Toolpath ) i’
{ Mach2/3 Postprocessor )

N20G00G21G17GE90G4 0G4 9GE0
N30G7L

n4 OT1MOG

NE0G00G4322. 000HL
MNE0S16000MO3

M7 0554
MEOXD. 0000, 000F1200. 0
MNOOGOOX120, 73447, 23522, 000
N10OGO1Z0. 000F420.0
N11O0GO1x1159.023v-48.046Z-0. 01L3F1200.0
N1Z20x116. 785y -51.1832-0, 0326
N130x114.811v-53.1582-0.035
N140x114.416v-53,.5532-0.022
NLSO-111. 783Y-56.1852-0. 006
NLGO-109, 559Y-58.0722-0, 011
MNL7O-L08, 725y -38,7792-0, 004
N180-L07, 879Y-39,.48620. 000
M190x106, BLEY-60.3022-0. 006]
MN200=109. 179v-57.9402-0. 056
M210011. 279y -55.8412-0.104
N220014 . 822v-52.2982-0.141
N230:118. 890v-48. 2302-0.124
N240121. 776v-45.3432-0. 079

4] 4
NC filein the integrated editor

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

FILE-EXIT

Y ou can select the FILE EXIT menu item to exit WinPC-NC.
E 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 the controlling the machine and the tool changing.
machine

Press the (alt-F) shortcut key to open the menu.
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Start F3

Start from... shift-F3

Start single step

Zero point XY F4

Park position F9

Jog F5

Joystick jogging shift-F5

Reference move F8

Select tool
MOVE-START

=]

Progress display

Soeed override

After aworking file has been loaded, the START menu item can be
used for processing the job. Pressing the (F3) key or clicking the
START button has the same effect.

WinPC-NC controlsthe X and Y motors during move commands.
The Z motor moves up and down during tool movement commands.
All three axes or optional even four axes can move at the same time
in 3D files.

During machining, awindow displays the progress as a percentage.
In additon the realtime file display is available where the current
performed command lineis marked by a cursor bar.

Jobrunning
Progress indicator. ..
12%
5%
1202

Progress

<] >

|
e Bestart |

Feed rate

Spindle

X Stop | & Continue |

Display of progress and speed override

Clicking the greater than/less than button in the window makes it
possible to change the feed rate of the machine as well as the spindle
speed in 5% steps. The valid range is from 10% to 200%.

A working process can be cancelled by clicking the CANCEL button
in the progress display window, or by pressing the (ESC) key. The
machine brakes all axes without losing any steps and switches off the
spindle and the cooling function.
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Resuming an When you start again after a cancel, WinPC-NC asks whether the

interrupted job interrupted process should be resumed from the point where it was
cancelled, or whether the process should be started over again.
During an interruption, it is possible to change parameters, clean the
tool or even perform jog movement and homing the machine.

The continuation of an interrupted job has to be enabled in the
parameters. The function Start From provides an alternative and
additonal options concerning the continuation process.

Continue stopped job ?

Progress 222

Feed rate 100% &| D
Spindle 100% &| |

3 ~u
\/Qonllnue | ”Eestart |

Resume of an interrupted job

MOVE-START FROM....

It is possible to start ajob not right at the beginning and therefore you
can use the function START FROM. There are optionally four
different possibilities for selection.

[e]nc program B | [} winPr-NC UsB [0:\ENC-Daten!
00085 AAER05.1048,16.9239 || File Move Parameters  Special fu Help

00086 AAGTB01191 2 3637
0056 240077 1311 27 3262 Bleje| =lolls sl wEl g2
0050 48172555 64085 Bll2=leTsleTelsho x| o o & w0 #] ool 5 %]
00091 PDEIOT.1642: _l

00092 AABT5087111.201

00033 AATA4E1131 166214
00054 AA7025.1164 46,8547 350

00095 AA70251154.53.404] .

00096 AAG396.1385.23 8727 Start job from...

00097 AAB1E0.2677.9 4671
00038 PD7E73.1474;

00039 AA7753,1630,9.7888 300 s | i
00100 &A7673 1551 5 4709 " Percent % —!
gg:]l 812 %738543%12%2721? 8 @ Marked line in program window:
00103 PDBEF?.1934:; = ,
00104 445971 '1575'.9_010 290 " Canceled position minus percent % |7D
I 0

00105 r61

N0106 A&8199.1356 22 0537 " Canceled position minus lines

00107 AA8262,1199,-36.1441 }
00108 AA48242.1130,-36.3367 200

00109 AAE218.1107 227013

00110 PDE141.1101; o Statt I X Abort |
00111 PD8152.1102:
00112 AAS138,1345,17.984 150

00113 AAE173,1273,41.2679

00114 AAS134,1286,38 5792

00115 A&H181,1302,54.0742

00116 A&F160,1251,62.4037 ﬂ
00177 AAE187,1224,73 5034 o0

00118 AAEZ77.1256,50.5728 4

00119 AAZ394.1611,31.1974

00120 AAB278,2063.21 5825

00121 ALTH05,3445,10.5626 50

00122 AME234.2716,2.7724
00123 AA9371,1610,9.1294
00124 AMBTED,Z249,3.581
00125 PD10266,2393;
00126 PD9925,1898;

00127 AA11829573121201 i i i i
N1128 AA1N70R 10R5 11 396 MiENFET AT

- Start from specific percent figure
- Start from marked line in the file window
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- Start from previous interruption position less a percent
figure

. Start from previous interruption position less a number of
program linesin the file window

By starting the job WinPC-NC recalculates the initial point, moves to
it and continues the job.

START-SINGLE STEP

Sometimes it isagood ideato start ajob with single moving steps
instead of starting it in full speed and rapidly towards the material.
By moving in single steps you can easily check the first positions
when touching the surface.

Using the function START-SINGLE STEP WinPC-NC moves
command line for line and you can continue or cancel at each stop.
To continue with next step just click on Continue button. If you want
to stop the step by step job uncheck the checkbox and continuein
full speed and continuous mode.

[@INC proar: ||| W =] B ] L] S| | Wis] 2] |
00007 %5000 [M-D11-000620- -10.08.912 = )

0001 %500 | Bzfzl+fs[s]7[e]sho X[ o] o] #
00003 0000

00004

00005 %5000°T [ --0--- ] 1007y

0% 11114 ©-1R3 L2t FEo0 20 COTTTE—

00007 T2 IAM:M (D=2) R1 L24 FE200 F230 :

0ono0s 7 o

a000g oood Progress indicator...

o010

00011 %5000°% (M-D11-000620- -10.04.9 a0 Progress 0%

00012 N10 P21 =0;P22=0

00013 N20 P23=0 5

00014 M30GIDGI7 Feed rate 100% | >
00015 N40 T1 MEE; 51000 M3[*WERKZEL .

00015 _NE0 GO 1230 Mg Spindle 100% & >
00017 NGOG0 X90.733 ¥32.741 22

00018 N70G1X90.688 33,258 21.7 F30C £ ] i il e

00019 NSO X90.555v33.76 71.4

00020 N90  X40.337 Y3423 Z1.1 ; =

00021 N100 %90.042'¥34.657 Z0.8 | X Stop | | o Continus | G Hestat |
00022 N110 %B9.677v35.026 Z05

00023 N120 %89.254'35.327 Z0.2

00024 N130 %88.785'35.55 20,1

AON2R KT AN 52 %00 70R VI8 FR (07 7272 17 40

MOVE-ZERO POINT XY and PARK

By the functions MOVE ZERO POINT XY and PARK, which can
quickly be activated by the buttons (F4) and (F9) the two help
positions can be reached with ease.

MOVE-JOG

The JOG menu item calls up the manua setup function for the
ﬂl machine. Thisfunction can also be accessed by pressing the (F5)
function key or with the jog button.
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Exact movement
with the keyboard
or mouse

Display of the
step counter

o

Manual movement )

r

Machine co-ordinates———————

X 59.600 El _l _l ﬁl
y el 4 l5

L] v
L vy 2

wiorkpiece co-ordinates

[~ Spindle
X -90.400 | [ Cosls
¥ Resetto endless
Y -124.785 [rdess =]
Z -6.858 Saveto.. P | id X Stop
Move to.. Pk | EE gl &% Exit |
Jog function

In JOG mode, it is possible to move all motors step-by-step or
continuously with the cursor arrow keys in the numeric block or with
the mouse. Pressing a key briefly or clicking the corresponding
direction button causes only one motor step to be performed.
Pressing the key for longer or keeping the mouse button pressed
causes the motor to move continuously. The changeover time can be
defined as a parameter.

ViaPC keyboard you can execute slow or fast moves. Where the
latter isthe case, please keep pressed the button (STRG).The right-
hand arrow keys (1) to (9) areresponsible for individual or diagonal
move of the axis X and Y, the keys (+) and (-) move the Z axes. The
speeds are defined in the parameters.

The absolute step counters for each axis are displayed in the top part
of the window. Their values relate to the reference point on the
reference switches. Below them are located the relative step counters
which relate to the zero point of the working piece.

WinPC-NC distinguishes between two systems of coordinates.
Firstly the machine coordinates with their origin on the
reference switchesand which arereferred to asthereference
point. Then there are the workpiece coor dinates with the
wor kpiece zero point, which isusually located in the bottom
left-hand corner of the data area.

WinPC-NC can move the axes endlesdly, i.e. movement continues
for aslong as a key remains pressed. The axis brakes when the key is
released and comes to a stop without any step losses. The second
possibility involves moving discrete distances. Distances between
0.01mm and 100mm are possible, aswell asinch dimensions. The
currently set distance is displayed in the window.
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Switching
additional signals

Automatic
measur ement of
Z-heights

WinPC-NC moves this distance in any required

i direction and with both possible speeds, depending
N on which button or key is pressed.
L In addition to the predefined distances, it is possible
B0t inch ~ to enter any distance in the menu line.
L1 IRC
1 inch
10 ch With enabled checkbox Reset to endless the
) . individual selected distances are reset immetiately
|ﬂes =l &fter movement.
0.07 mm
0.1 mm

Clicking the check boxes with the mouseis all that isrequired to
switch the additional signals drilling spindle and coolant pump. This
switches the signals on or off. Both signals are switched off when
you exit the JOG function.

1 = |

During manual movement, it is
possible to move and store certain
help points. After a position has been

Zero paint XYZ |_

Zero point X &

= Mevete. Jh _ reached, it is easy to click the Save
T L s [ button to select the required point
Zera poit: 4 and save it permanently asa
Park position parameter
Z depth
M Moving to saved help pointsisjust as
staightforward. All that isrequired is
=1 === toclick the Move to button and
Zero paint XYZ select the required help point. Then
el d - the machine movesto it.
Zero point ¥

Movement in progress can be
interrupted at any time by clicking

Zera point 4 &

Park position

Block - zero point 2
Block - Z depth
Block - Max Z depth

the Stop button.

The JOG function can be exited by

clicking the the Exit button.

WinPC-NC can automatically determine the various Z-axis heights
using a probe or surface block sensor. The sensor should be
connected to an input on the LPT port using acable to allow the
block sensor to move freely. Depending on which Z-axis height you
are measuring, place the probe against the clamped workpiece or the
table surface to measure the maximum Z-axis depth

The measuring sequence involves serveral steps:
1. Move the machine over the point to be measured

2. Place the probe or surface block onto the piece but under the tool.
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Setting up the
4th axis

SOFTSTICK —
simulated
joystick

3. Start the measurement. WinPC-NC moves the Z axis downwards
slowly until the probe contact trips. Then the axis stops and
WinPC-NC transfers the measured value and the probe width as
parameters. The probe width can be defined as a parameter.

If a4th axisisavailable, the appearance of the jog dialog box is
some what different. In this case, it aso includes buttons for moving
thisaxis slowly and quickly, as well as boxes for displaying the axis
positions. The used axis letter can be defined by parameter.

Manual movement |

Machine co-ordinates Ll Y+ ll o d
X mm L e A
Z -10.000 Q ﬁl 2‘ _>|
C om0l LH¥d ¥

Ll vy 2
wiorkpiece co-ordinates
X 39.600 'E EE:':E Q ﬁl 2' _>|

[v Resettoendless T (O

Y 5.215 Iendless VI

Z ~30.000 Saveto.. B | g ld X Stap |
C 0.000
ﬂl % Exit

Move .. B

Jogging with the 4th axis

The buttons for movement provide three alternatives for switching
the dialog of jog mode. The SOFTSTICK function represents a
simulated joystick. The center point can be gripped by the mouse key
and thus drawn in any kind of direction while moving the X and Y
axes anlogously to direction and displacement.

Manual movement

Machine co-ordinates———————

X 506.637
Y 77.410
Z 19.650

=
C 0.000 (

wiorkpiece co-odinates

X 506.637 , : >|(:(
Y 77.410 £+ zlow f"lmedium £~ fast
Z -35.465
Saveto.. P X Stop
C -108.469 | Q_I |
Move to.. Pk | F %% Exit |

SOFTSTICK-function for freely movable axis
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<)

Move to specific
positions

Releasing the mouse key results in an immediate decel eration of the
moving axis. Optionally there are 3 velocity graduations.

The circle enables moving XY and the right-hand bar allows moving
the Z axes. By clicking the lock symbols one of the axis can be fixed
and thus prevented from further movements.

rMachine co-ordinate
X 497460
Y 70.565
Z 19.650 S =
C 0.000
wiorkpiece co-ordinates
X 497460 . | : )l(\kf
Y 70.565 f* zlow ("'Imedium " fast
Z ~35.465 Saveto.. B | g X Stop |
C -108.469 —
Move to.. P | ﬁ &% Euit |

Softstick — move with fixed Y -axes (Lock-Y)

Furthermore, you can use the function TARGETED MOVE for
discrete distances in defined velocities and spindle speed. So it is
quite ssmple to carry out any kind of material cut with great accuracy
and without a hitch.

Machine co-ordinates———————
Mew position |+_53.500
X 523.415 =
hd |+_D.DDD -
Y  84.397 Z o0 |y
Z 19.650 4 |+_n_uuu 5
{~ Machine co-ordinates
C U'UDD " wWorkpiece co-ordinates
' relative distance
wiorkpiece co-odinates - I"—W i
X 523.415 zpindle speed T LI #rnir
Y 84 397 g Start [!
zZ -35.465
Saveto.. P | g X Stop |
C -108.489 —
Move to.. Pk | F %% Exit |

Specific move with target coordinates, velocity and rotational speed
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Edge probe

'Y

Thelast function to select is the edge probe function and enables you
to automatically check and measure an edge of amaterial or a
workpiece. Even the determination of the center of circlesis
possible.

Edge probe

By using the function edge probe WinPC-NC can move aside until it
touches the edge of aworkpiece. The desired moving direction can
be selected by pressing the according button. The movement stopps
automatically when touching the edge and the corresponding input
line changesits level. WinPC-NC moves the probe back to free it,
lifts up to defined toollift height and moves again over the workpiece
exactly to the measured position while calculating it with the defined
probe diameter.

After measurement you can save the new position as zero point of the
axis.

Manual moyement

Machine co-ordinates

Edge probe
X 59.600 ﬁ
Y 25215 [o
Z -10.000 - )

o
o)
wWiorkpiece co-ordinates

x -90.400 Edge probe speed |+ 050 | mmds
Y -124.785 Edge probe diameter |+ 200 mm
Z -6.858 Saveto.. M | id X Stop

Moveto.. | EE Ql &% Exit

Function for edge probe

To measure the center of acircle WinPC-NC movesin X and Y
direction and touches all in al four points. After all movementsit
calculates the center of this circle and moves the probe to it exact by
the step.
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MOVE-JOYSTICK JOGGING

o

Jogging with
joystick

Space-Mouse
3DConnexion

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

When setting up the machine with the joystick, movement in the X
and Y -axis directions can be achieved simply by tilting the control
handle. Moving the Z-axis requires pressing joystick button 1 as
well.

A help point can also be stored directly at the machine using the
joystick. The stored position can be selected by repeatedly pressing
joystick button 2. To store the position itself, press button 2 at the
same time as holding button 1 pressed.

Machine co-ordinates Wiorkpiece co-odinates
X 110782 X 80.782
Y 75.667 Y 65.667
Z 5.000 Z -5.000

Move via joystick

Stop |

Manual move with joystick

A very popular tool for CAD usersis the Space Mouse from
3DConnexion company and WinPC-NC can support these parts as
well to move the machinein 4 axes and in avery intuitive way.

V.

Space Mouse Wireless of 3DConnexion

-34 -



WinPC-NC USB Operating WinPC-NC

When using a Space Mouse you first have to define the type of
connection under parameters-interface and of course the
corresponding drivers must be installed in your Windows system.

MOVE-REFERENCE

The function REFERENCE MOVE aso called homing runs all axes
to the reference switchesin a defined sequence.

Reference point Every axis starts moving at reference speed 1 and searches for the

of the machine reference switch of the machine. Movement stops when the switch
changesits level. Then movement starts at speed 2 in the opposite
direction back away from the switch. The edge of the reference
switch defines the reference point for this axis.

Reference switch
| search switch first
move free from switch

Reference point
Sequence of reference movement to the reference switch

WinPC-NC needs to know the current positions of all axes. Asa
result, reference movement is essential before aworking process.

b= Reference movement is also triggered by pressing the (F8) key, or
— i
using the reference button.

MOVE-SELECT TOOL...

Thereisaspecial dialog box for controlling the tool change or if tool
i= length measurement is activated. It can be activated using the menu
function or the tool list button.

The dialog box contains the following possible functions :
Place an inserted tool in the magazine
Pick up anew tool
Measure the length of atool
I dentify the tool which has just been inserted
Asarule, WinPC-NC aways remembers which tool was used last

and the status of the collet chuck. As aresult, thisinformationis
retained over more than one session.
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o

Rapid operation
with buttons

o

Mode of
application

E Select cumrent tool... =]
~Toolgrab—— Length—— [ Checking file...

1 Hilling?.0 mm
2 Dill2

3 Bitwanx

(7=~ - B N - FI 5 B -

oo e e b b e
el e e bbb

10 -

Dialog box for selecting, picking up, putting down and measuring tools

In order to be ableto use each function of thisdialog at least one
tool length sensor should be available and set up.

Using an automatic tool changer requiresthe corresponding
activation in the parameter functions and equipment of an
automatic or pneumatic collet chuck.

Function of buttons:

Release takes the currently clamped tool and putsit down in the
magazine

The molette button closes or opens the molette. Thereisa
security prompt prior to opening it

Sop cancels amovement, e.g. to the changer or ameasuring
movement

OK closes the dialog box

To inform WinPC-NC which tool iscurrently inserted, all you
haveto doisclick thetool number or nameon theright. This
may be necessary after theinitial startup or following a cancel.

Concerning length measuring and length compensation please
proceed as follows...

1. Insert atool — at best the one you want to use first.
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2. Information to WinPC-NC concerning the current active tool via

the tool change dialog and ensuing manual measurement. For this
please ssimply click the measurement button for the corresponding

tool. The new tool number isimmediately displayed in the status
bar and WinPC-NC moves the tool to the length sensor for
automatic length measuring. The information concerning which
tool is used as reference tool and the corresponding length is now
available.

3. The next step isloading the job and defining the zero point by
inserted tool, especialy defining the Z zero point.This can be
effected as usual, e. g. by scratching the surface.

4. Finaly please start the job. WinPC-NC asks for a change with
each new tool and then meaures the tool length automatically. The
exact length differences to the reference tool are calculated and
respected with subsequent tools concerning the Z height.

3.3.3. PARAMETERS menu

The PARAMETERS menu contains all the setting options for
WinPC-NC. It is made up of severa dialog boxes which contain the
parameters grouped by function.

Tools...
Speeds...
Coordinates...
Miscellaneous...
Data format...
Machine...
Signals...
Macro...

Ports...

Save machine setup
Load machine setup

Save
Save as...
Load shift-F2

The shortcut key for activating the PARAMETERS menu is (AlIt-P) .
Clicking the parameters button has the same effect. The individua
parameters are explained in detail in a subsequent chapter.
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PARAMETER-SAVE/LOAD MACHINE SETUP
Save and load WinPC-NC offers afunction to save and reload complete profile

complete profiles

settings for different applications like milling, tangentional cutting or
3D printing. The saved setup file includes al parameter settings of
WinPC-NC itself and of the machine as well as defined macros and
more settings.

All applications can easily be reloaded after setting up your machine
for the new task.

Files containing the machine setup data are named by the project and
* WMS as extension.

PARAMETER-SAVE

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

specifically for a
project

5

menu item. It is possible to save the settings for aworking file or for
aproject.

The SAVE function operates as follows : When aworking fileis
loaded, WinPC-NC stores al 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, al 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 settingsin the default files WINPCNC.WPI and
WINPCNC.WPW.
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] machine
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WAHPCHC WPl FLATIMNEWFI WANFCHCAPI
M HPCHC FY FLATHEMFNY

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.

PARAMETERSSAVE AS...

o

The second SAVE function allows you to enter any file name for the
project parameters. Inthisway it is possible to produce parameter
settings for various operating procedures or materials.

Please avoid an overwriting of the standard parameter file
WINPCNC.WPI during saving the parameter s by the function
SAVE AS...

PARAMETERS-LOAD...

Loading specific
parameters
records

The LOAD function enables you to load various specific parameters,
e.g. for different materials or working processes.

A window appears with the familiar open dialog box functions. It is
possible to select parameter or tool files.

The PARAMETERS-LOAD function can also be activated with
(Shift-F2).

3.3.4. SPECIAL FUNCTIONS menu

The SPECIAL FUNCTIONS menu gives you access to two test
functions which you can use to systematically check the mechanics
and to ascertain what are the correct or optimum parameter settings.
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Also, ajoystick calibration function and a position check function are
integrated here.

Signal test

Motor test

Status information
Joystick calibration
Check position
Factory settings
Teachin

SPECIAL FUNCTIONS-SIGNAL TEST

This test function can be used for checking the axis inputs of the
controller, i.e. the limit and reference switches, as well as the outputs.

[®] Testing signals

Testing the inputfoutput signals

@ Limit switch - @ Spindle @ Output M70[E100)
@ Limit switch <+ @ Cooling @ Output M7 [Q1071]
@ Limit switeh *r'- @ Disperse @ Output W72 (0102
@ Limit switch '+ @ Clean @ Dutput M73 [@103)
@ Lirriit switch 2- @ Job active @ Output M74 [G104]
@ Lirit zwitch 2+ @ Spannzange @ Output k75 [L7108]
@ Reference » @ T azter @ Output M7E [0106]
@ Reference v’ @ Start @ Dutput M7 [G107)
@ Reference £ @ Spindlezpeed Spindeld

hzahl 1.9

@ Reference 444 @ Housing 0 ]
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 additional signals are tested by simply clicking the
LED symbols. This switches the outputs on or off.
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Testing the
spindle speed

There isadlider in the bottom right-hand corner of the window. This
sets the analog output for checking the spindle speed. It can be
infinitely varied between OV and 10V and outputs this value binary
coded at LPT2 port of ncUSB or asan PWM signal.

SPECIAL FUNCTIONS-MOTOR TEST

o+ Move |

Optimum
parameters

Step -by-step
Setting

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

Testing speed

Testing speeds of the motors

iz
Speed [rmm/z]

Famp [mz] 0

I|';=.|I|><|
[} -
=S| S| o
o o]
= =1 I |

Diztance [mm]

_300

Delay time [mz]

Mest move [+ pos = neg

Fauze | Stop | &% Exit

Motor test

The required values can be entered in the parameter boxes, after
which atest 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.

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

Step-by-step procedurefor testing X/Y and Z-axis:

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%.
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2. Test the ramp length with various values. Y ou 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 axisin question. All parameters and their functions are explained
in a subsequent chapter.

The optimum parametersfor 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.

It isabsolutely impossible to draw any conclusions from the
ascertained values for one axesregarding the max. speed of the
total plant system or regarding the possibly reachable speeds
during thejob performance.

SPECIAL FUNCTIONS-STATUSINFORMATION

I nformationen
about the
communication
module

WinPC-NC USB can solely be used in conjunction with the external
accessory module ncUSB which must be connected by the delivered
cable. The different versions of the communication module and the
WinPC-NC main program are displayed in the corresponding
window.

[®] controller info x|

Firmware version  1.80/710U
Firnware date 12,0210
Controller no 200623007
Machine running time  nda
Spindle running time  nda
Soft PLC  inactive
WinPC-MC Wersion 210400
WiInPC-HC Date  16.02.2010
Logfle  nfa

Display of the communication module version

Whenever you have any queries for the manufacturer, always provide
the version and controller number of the communication module as
well as the version of WinPC-NC.
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SPECIAL FUNCTIONS-JOYSTICK CALIBRATION

To be able to move the machine with ajoystick, WinPC-NC needsto
know the type and value ranges of the joystick signals. The
JOYSTICK CALIBRATION function does this almost automatically.

Determination Instructions for operating the joystick are displayed in awindow.
joystick para- Please follow these instructions exactly. The procedure involves
meters menu pressing both buttons and moving the lever to certain positions.

ﬁ Thejoystick cannot be used beforeit has been calibrated.

1. Leave joystick in center position
and press a button.

2. Move joystick to upper|eft cormer
and press a bution,

3. Move jeystick te lewer right cormer
and press a button,

4. Leave joystick in center position
and press a bulion.

Joystick calibration

SPECIAL FUNCTIONS-CHECK POSI TION

The CHECK POS TION function is another test function in WinPC-
NC. It can be used for checking the accuracy of the reference

switches.

@ Homing differences #=-1"'=-3 Z2=1 steps

Result of the position check

Check reference  Relatively small step discrepancies may be due to the switches.
position Large discrepancies, on the other hand, indicate previous step losses.

It isagood ideato usethe CHECK POSITION function if:

you presume steps have been lost due to acollision

-43 .



WinPC-NC USB

Operating WinPC-NC

o
o

you want to determine the maximum machining speed for atool or
amaterial, which means you want to demonstrate whether or not
steps have been lost

the position was changed during atool change

It isonly possible to check thereference position if reference
movement was performed previously and ther e was no cancel
dueto alimit switch or astop signal.

WinPC-NC can check and calculate exact positions and step
differences only if the touched reference switch can be moved
over to break down and decelleratein a controlled move. It is
not possible if the axis stucksto the block or end of axiswhile
braking.

Please make sure your reference switches have sufficient
distanceto the end block of each axis.

SPECIAL FUNCTIONS-FACTORY SETTINGS

When getting WinPC-NC in combination with amachine it will have
predefined settings according to your machine or you will get a
selection menu at first startup to shoose your machine type.

In case of amistake in settings or selection you can restore all
definitions to the state of delivery and reselect your type or begin to
setup your personal machine and mechanics. It will be active with
next program start.

SPECIAL FUNCTIONS- TEACHIN

By means of the function TEACHIN simple programs in various
formats can be created by moving and following the contours.
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Creating
programs
interactive

o

Teachin
step by step

il

%prog FerZe

G40 GF G17 RGP N I
T1M& :
G00X73.270°724.10 =l P

G01 Z38.0 @ Hoe sl I
M2

GOT %83 27073410
GO ¥33.270

&7

(" Rapid speed

{* Feediat d I
eediate spee TR

W Spindle on Accept

[~ Coolant on 41
Delete I
Feedrate
0 I_DT End of program I

MR R MR R H M)
= 0~ M e L0 RS —

Save | 4% Done |

Special function teachin

The new program is displayed in the teachin window on the left side
of the dialog. In the top part actions can be activated prior to the
teachin process.

The large window on the right-hand displays all available actions, e.
0. selecting the tool, speed settings, operating the spindle and cooling
and provides the possibility to produce various contour shapes.

Executing commands depends on the selected data format.
Commands as switching the spindle or cooling are uselesswith
the HPGL format.

Gradual procedure with teachin :

1. Execute reference move and call up teachin function

2. Stipulate the desired data format and determine the zero point by
moving

3. Start teachin process. Now the program head will be automatically
set up and displayed in the program window.

4. Inthe following steps you can create as many contour elements as
necessary for the desired program either by moving the new line
ends or by definition of circle points. Tool changes and
unproductive movements to new start points and plunge positions
are possible.

5. Click on exit button and the program is automatically finished.
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Moveline
Circlearc

Accept

Delete

o

6. The new created program should be stored before leaving the
function.

Possible actions during the teachin process are asfollows :

Moving to a new position. This moving step is either an operation in
open curcuit with high speed or immersed with feed rate. Several
lines can be teached successively and the function isleft if no other
movement has taken place.

Teachin of acircle or arc istaking place with aways three points.
Thefirst point is also the current position. First any point on the
circle arc is being moved to and finally the final point. By these three
points a circle or arc command can be cleary created.

This function inserts the actual position of to the cursor bar into the
program.

Deletes the line of the cursor bar. With thisfunction it isalso
possible to delete and correct previous commands.

Inserts the necessary commands for exiting the program and finishes
the new created NC program.

New commands are always inserted at the actual cursor position
and enablesthe user to make up for overlooked actions.

3.3.5. HELP-menu

There are three items in the help menu:

Help topics...
Liability
About WinPC-NC

HELP-TOPICS

The HELP TOPICS function gives you access to the help system. A
dialog box appears containing the main selection.
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HELP-LIABILITY

The HELP-LIABILITY function displays a text with the license
conditions and a disclaimer. Please read this information carefully
before using WinPC-NC.

HELP-ABOUT WinPC-NC

Activating this menu function displays information about the current
version and revision number.

x
WinPO-NHC USSR
Contraller for 4-axes
stepper machines
Serial no 1610004
Date 28.04.2015
Version 2.60/02
@ Copyright 2013 Burkhard Lewetz
All rigths rezerved

Information about the current version
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4. 2D-CAM functions

4.1. Overview

Relates to any
2D data

2D-CAM

H

Concerning 2D data WinPC-NC provides specia functions for
sorting and preparing data for subsequent processing. Following
functions are selectable and adjustable in a separate input dialog area.

- Assigning tools according to use

Cleaning up data, deleting zero vector and double lines

Setting output sequence according to tool number

Optimizing empty moves

Tool diameter offset compensation in contours

The CAM functions are applicable to any imported 2D data, i. e. to
al filesin the formats HPGL, EPS/AI, DXF (2D) and drilling
formats.

[®]winPC-NC USB [D:,CNC-Daten’, STUHL.PLT] ) —1ol x|

File Mowve Parameters Special functions Help

MERERREEIOEN
TBE el s x| ]| ) o] 4] a5 8l | mem

e}

online ,T| stopped r 1] | 11 ‘ZD-CAMFunktionan 4
Loaded 2D job prior to CAM functions

@

@
=

.
=}

X}
5

The CAM functions are activated by a click to the 2D-CAM button
after loading the job and the dialog box is opened without delay and
provides all available setting options and functions.
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4.2. Setting options

Actiong | Settingsl Hesultsl
¥ Clean up original data
[~ Scaling data
Sicaling factars * I_D.D5D 5 I_D.DSD
¥ Jain lines and contaurs

Catching grid I_D.DDD mm

¥ Tool diameter compenzation
v Include onginal data to nev file

¥ Minimize empty moves

o Start I @ Fesst | 3% Done I X Abort |

Dialog of CAM functions

Available functions and settings.
Cleaning up data

All zero length vectors and double lines are deleted and removed
from the drawing. Usually these modifications are not visible.
However, they may result in failures concerning the subsequent
calculations.

Scaling data

All data and lines are scaled in size prior to the subsequent
calculation. Thisis an essential feature for using the CAM functions
as a subsequent consideration of the tool radius for the required target
size must always be observed. If scaling is made afterwards via
WinPC-NC parameter settings, the tool radius offset is also scaled.

Different settings can be made for the X and Y axes.
Sear ching contour g/lines

Activating this function means that WinPC-NC triesto create closed
contours or continous extended lines out of many individual lines and
therefore the individual vectors are resorted and linked.

During the drawing process it may happen that consecutive lines do
not exactly match to each other and as aresult there are small
spacings or contour crossovers. Thiskind of inexactness can be
eliminated by the definition of a catching grid. The sorting function
alwaystriesto consider at first al the lines showing equal initial
coordinates and end coordinates. Please note, that the fuzzy search
via catching grid as tolerance is only made if no exact follow-on line
is found.
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By using an additional button the CAM function isinduced to find
and mark enclosed lines and contours, i. e. elements which are
completely surrounded by other contours. Thisis an essential feature
for aradius correction later on.

Calculating tool diameter offsets

For compensating diameters or radii of used tools in path contoursit
is possible to compute aradius correction for closed contours and
thus the actual paths can be offset by a special set distance to the
inside or outside.

Theradii values are set in the next dialog box. By using an additional
button it is possible to assume the grey-coloured original lines and
tool numbers exceeding 100 for the new graphics data output. Thus
the visual control is simplified and former lines are not considered
while job processing.

Optimizing empty moves

Prior to the output of the calculated datain anew NC file, WinPC-
NC tries to optimize or minimize the empty moves between lines and
contours. This saves processing time and helps to increase the plant's
efficiency.

First of al the surrounded elements are considered and thereafter the
corresponding contours. Thus it can be avoided that workpieces are
machined that have previously aready been completely milled.

x
Actions  Settings I Hesultsl
Mew tool ho Fladiuz Inside  Climbmill  Segquence
- H [ooo K]
2 [2 [os0” & )
3 [3 [0 = =
a [« [0~ [+
5 |5 [oon u 5
5 |5 [0~ [
A N ETT R i H
8 |8 [ooo [
9 [ Jow s
10 [0 [oo0 "~ [0
o Start I @Heset | % Done I XK Abort |

Second dialog of Cam functions
New tool number

These input dialog boxes are responsible for resorting or
summarizing existing tool or pen tool settings prior to any other
functions. Sometimesiit is advisable to summarize several drawing
components for atool which isto be machined for more effective
processing later on.
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Newly created
fileisimmediately
loaded

Radius

Theradius of all the used toolsis defined for the radius
compensation. The path which isto be recalculated is accordingly
placed with contours to the inside or outside.

Inside

This button determines the direction of the relocated new path. The
line offset is made to the inside if you have clicked to Inside,
otherwise the line offset is made to the outside.

Climb milling

Travel direction of the milling tool along the contour is defined by
climb milling and up-cut milling.

Sequence of operation

Finally the tool sequence is determined for creating the new file. All
elements of thistool are alwaysjointed and possibly an empty move
optimization is carried out.

After completion of al required calculations and resortings WinPC-
NC creates anew 2D filein an intern used format and gives the
preceding name of the project and the ending *.OPT.

During the process or after intermediate stepsit is possible to make a
reset to the original file and the original display and to execute
repetitions with changed values and functions. For these procedures
the buttons START, RESET, DONE and ABORT are applicable.

Using the START button means commencing the calculations and all
activated functions are carried out according to the required
subsequence. The progress bar indicating the actual state and
provisional resultsis displayed on the result sheet of the dialog box.
Cancellation can always be effected by clicking to the corresponding
button.

x

Actionsl Seftings Hesults |

Import ariginal data... 2088
Aszszign new tools done
Delete zera length lines... 12
Delete double lines... il
Jaining contours... 12
Create equidistant lines... 12
Minimize empty moves. .. done
Create new data file... done

e Start I %> Reset | % Done I 2 Lhort |

Display of results
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Functions as
required andin
any possible
combination

Having successfully calculated and generated the new file, the
contours are immediately visible in the graphics display and the
corresponding result can be checked. Subsequently it is possible to
start arecalculation with modified settings or activate EXIT for
adopting the results by using the buttons RESET and DONE.

Due to the activation of individual functionsit is possible to use any
kind of compilation and combination according to data file and
requirement.

For example concerning the drilling data of a board you have just to
start the empty move optimization. In order to achieve a better
surface result with millings and engravings you have to clean up the
data and join contours or lines. Alternatively you just modify the
processing sequence.

4.3. Example 1

For an efficient use of the most important functions we provide a
detailed and step-by-step description on the base of examples.

1. We areloading the chair in HPGL format and obtain the following
picture.

[®]WinPC-NC USB [D:\CNC-DatenSTUHL.PLT] 3 =0l x|

File Mowe Parameters Special functions Help

u el ol.is & ¥ ¢
CBRIsls 7 slni0 x| ol o] 8] o ] a0 ] mo

st

online ’Tl stopped |— o | 1:1 |2D-CAMFunkt nnnnn P

@

@
=}

.
S

r
=}

2. The contours consist of two colours and are to be milled with two
tools. The inside contours are offset to the inside with a1,6 mm
milling tool and the outside contours with a2mm milling tool.
Settings are asfollows :
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o I 5
olions | Seiings | Rasuls| Aclions Settings | Rssuls |
) Mew tool no Radiug Ingide  Climb mill Sequence
[¥ Clean up ariginal data

1 0.000 3
[~ Scaling data 1 l—_ - L] L l__
Soaling faclors %o | v[ 0w 2 [Z R [

3 1.000 2
[V Join lines and contours 3 L— = I L L_
Catching grid 0000 mm 4 [ o - =
E s - [pmlE 5

g 0.000 B
¥ Toal diameter compensation 6 l—_ - I o l__

7 0.000 7
¥ Include original data to new file 7 L— - L] L L_

8 0.000 8

¥ Minimize empty mowes 8 - - u ul |
3 [3 L i =
10 [0 ET e i

’WI @ Feset | ’WI x Abart | ’WI @ Feset | %Qo Done I x Abart |

3. Wejust define the values for tool 2+3, start a search for contours,
calculate radii compensation and optimize empty move and the
result is...

[Swirpcri usn s opry ——— -Ioix

VB l51s17 ook x| o]2] 3] o] 1] ]l 5]

it

4 e 40 4 an

e an Iy an
onine | 0 | stopped | | 0 | i1 (63297 :Y-2.355 | %64.297 : 17,358 P

@

@
=

=
=

X}
=

4. 1f we want to mill workpieces by solely one tool and do not intend
to carry out atool change, calculation has to be renewed. The
function isreset, change tool assignment from tool 2+3 to the new
tool 3 and start anew calculation for all contours with radius 1
mm.
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@WinPE—NE USB [STUHL.OPT] L = =10l x|

8/ofof =0l ils 8 ¥ el il
Vo Melslels o nm x| 2] 3] 3] ol 1] a3 5l 8l i

=g

n an rn on 100 1on 140
online ,T| stopped r,?| 11 ‘ 4

@

@
=

=
=1

ra
=1

5. However, the offset of the recal culated path of the inside contour
isinexact and all found contours are corrected towards to the
outside. Now we still activate the button for the automtic search of
surrounded contours and start calculation for the last time.

il

B DEO o S T Py A ¥ e

an an o A 4nn 4nn 4 ans
online ’T| stopped |—’D_| 1:1 | 4

=)

@
=}

6. Now, the result fulfills our requirements and expectations,
sequences are correct and all workpieces can be machined with
our 2mm milling tool.
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4.4. Example 2

1. We areloading a more complex DXF-file and intend to mill all
contours with a1 mm milling tool and place the contours
independently.

[®]winPC-NC USB [D:,CNC-Daten',dxf,apache vert mmr2013.dxf] ji =101 |

File Move Parameters Special functions Help

B els] =of.is 8 [vE] ¢f 2

= & &
ST T Y (oot e [ :
5 &= Q) l:?‘:.] s
1507 ] ninnnnnn | nnnnnnnn || anannnnn

onine | 0 [ stopped | [ 0 [ i1 [x4sz.256: va04.544 | we72.256 : 294,944 P

2. Settingsin both dialogues are as follows.

| [OEED &
Actions | Seltmgsl Hesu\lsl Actions  Settings | Hesu\lsl
5 MNew tool no Radius Inside  Climb mill Sequence
[¥ Clean up original data
[~ Scaling data 1 ILT I_D = r r I_T
2 0.000 2
Sialing Factars ><|70.050 v [_oos0 2 |—_ |— L | |__
3 = [0~ [z
¥ Join lines and contours
4 0.000 4
i) [oio0 1. [ [ rr [
5 I 0.000 5
¥ Mesting contours [% 5 I__ = r r I__
) B |__s |_n oo | - |_T
[¥ Tool diameter compensation
7 7 [oon ni g
¥ Include original data to new file
o g |=® [ooon - - [&
¥ Minimize emy Pty moves
3 [a [omo - [s
1 [ [ooon - Jio
 Start I @HESEI | O Done I X Abort | « Statt I @F\Eset | O Done I X Abort |

3. Theresult seemsto be quite perfect and the surrounded contours
aswell asthe offset paths to the inside and outside are cleary
displayed. However, after zooming, it can be noticed that some
contours have not been correctly recognized and calculated.
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[®] winPC-NC USB [apache vert mmr2013.0PT] i —lol x|

BT (el ir/a 0 x|.0] o] < ol #] el 5l ] o]

480 v

F I | A I
onine | 0 | stopped | [ 0 | 11 M1zi.24:ve44.008 | R1L1.124 1 ¥434.008 P

4. After zooming again, the incorrectness can be clarified. Thereisa
spacing between two successive lines and it is bigger than the set
catching grid.

[®]winPC-NC USB [apache vert mmr2013.0PT] B ] 53

File Move Parameters Special functions Help

Wlels| =lol.is s Wil el
= felslselolshn x| 0l | %[ x| ol ] or ] %l 5 o] o

50w

4.8

4.5 [}S

44

4.2

218 1220 1222 1224 1226 1228 1230 1232

online ’T| stopped |— 0 | L1 [X122.549: v444.503 | X112.549 : v434.603 P

5. We extend the catching grid up to 0,2mm and start calculation
again. Now we achieve a perfect result and milling can be started..
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[®] winPC-NC USB [apache vert mmr2013.0PT] ) —lol x|
File Move Parameters Special functions Help

leln| =0l sl & Wl 8o
B0 ofsislefoiam x|.0] o[ x] ol =] el 8l ] ]

online | 0 | stopped | | 0 | i1 [xeoe.az:ve43sde | ®198.442:v433.598

B
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5. Parameter settings

5.1. Tool management

Project-related
tool management

Meaningful
tool names

working project.

The parameters are divided between several dialog boxes. WinPC-
NC stores al the values defined in these dialog boxes into the tool
file using the PARAMETERS-SAVE menu function. Tool files have

the * WPW filename extension.

WinPC-NC has a user-friendly tool management function. Itis
possible to define up to 10 tools with specific values for each

Speeds I Signalz/dwell timez I Machine parameters | b acro
Toals | [rata format I Co-ordinates | Misc. parameters I Ports
—Descriptiobh————— Caolor—— Enable ~Spindle speed;
1| [miling Smm B~ | 200
2 | [millng &mm B T | s
3 Imilling 7mm | i |_1 8000
4 Idrilling 1.Brmm | u |_1 aonn
5 - | r [_20000 Misc: |
6 | [~ | BER [_20000 |
Speeds
7 | - v |_2uunn
] I - I |_2DDDD Measure |
s ([ I II= 20000 src |
10 | 3 20000
- I_ Length |
,/ aK | x Abort | n Save.. |

Tool management (dialog 1)

Description

Each tool isidentified with a name which is used during tool change

prompts.
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Color

Colorsinthe The Color parameter for each tool is used in the graphical display of

graphical the data. Asaresult, it is easy to adapt the color display to suit your

display own requirements or to harmonize with the CAD program you are
using.

Clicking the colored box opens a dialog box in which you can select
anew color. All colors supported by the current Windows display
settings can be selected.

Activation

Activatingtools  Each tool can be individually enabled or blocked. Inactive tools are

individually simply ignored in the graphical display and the commands for them
are skipped.
Spindle speed

It is possible to assign a spindle speed to each tool. Thisis set using a
defined analog output when the tool is used.

Tool speeds
x
Speeds | Signalz/dwell times | Machine parameters | Macra
Toaks | Data fomnat | Co-ordinates | Mizc. parameters | Parts
Y-Plunge— ¥-Advance | [%-Withdrawal | [ Brake ang

1 | [5od [_z000 [25m0 E lloplizpect s
2 | [Crm [5m [_1000 E
3 | [—m [500 [_10.00 15
4 | [3m [_1500 [e5m0 E
5 | [sm [t [_10m [307 isc. |
6 | [5m [—1000 500 [307 oy |
7 | [_5m [_1o00 [ 500 Ed
B8 | [0 [ 5o 500 E Measure |
8 | [5m [5m [5m0 E ATC

10 | [_5m [_500 [ 500 ED ey |

« DK | xﬂbolt | & 5ave... |

Tool management (dialog 2)
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Plunge speed

The plunge speed specifies the speed with which each tool is pushed
into the workpiece. It is necessary to consider certain limit values
here, depending on the material and the tool.

Advance speed

The advance speed or feed rate defines the working speed for each
tool when the tool is pushed into the workpiece.

Thisvalueisirrelevant for straightforward drilling applications.
However, if WinPC-NC is used for milling, engraving or grinding,
then the maximum feed rate depends on the tool used and the
material.

Withdrawal speed

The withdrawal speed is used for raising or withdrawing the tool
from the workpiece.

Brake angle

Deterministic
Speed
optimization

The brake angle specifies the maximum angle differential for
subsequent movement stages in which movement takes place at full
speed. The value is entered in degrees.

Between the start and finish of movements, the acceleration and
braking function is only activated if the direction of the next vector
deviates from the previous one by more than the defined brake angle.

An example of this deterministic speed optimization function can be
seen in movement around acircle, which consists of lots of little
individual vectors. The directions of two successive movements are
only slightly different. As aresult, the circular path can be moved in
one operation at maximum speed.

rake difference
WinPO-NC WinP -G
continues decelerates
T mavement L and
without ramps acceleraters again

Brake difference
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Braking and acceleration always take place before and after tool
movements. This parameter isirrelevant in straightforward drilling
applications and is ignored.

Tool dimensions

x
Speeds | Signalz/dwel tirmes | tMachine pararmeters | Macro |
Tools I Drata format | Co-ordinates | Misc. parameters | Ports
rDepth——— Repetitions— [ Z feed comechion |
1 m I—? I_‘IT Tool measurement
2 | [z || [ oo
3 | Cem | @ oo
4 | [T [0 000
5 I_ET I_T I_UT Mizc. |
6 | [0 0 0.0 =
| e || F | Do = |
8 I—-IT I_T I—DT Measure |
q W 0 000 ATC
10 | [ 0 0.0 = |

o Ok I X 2bor | & Save... |

Tool management (diaog 3)

Plunge depth

The plunge depth specifies the distance by which the Z-axis of each
tool is moved downwards into the workpiece. The depth is defined in
millimeters and is always measured starting from the plane of the
zero point.

Phunge depth

7 ; is 7

R S

Plunge depth measured from the zero point of the Z-axis
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Routing in
stages

Repetitions

Frequently, several passes are required when routing thick or hard
materials. The parameters Repetitions and Z feed correction mean
you do not have to restart aworking process several timesin
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 returnsto it
after the tool is next withdrawn, in order to start the next pass.

Z-axisfeed correction

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

Z-acels feed

/

Repetitions

FREFT Y

Repetitions and feed correction

Automatic Tool Changer (ATC)

parameter x|
Speeds | Signalz/dwell times | Machine parameters | Macra
Tools | Data format | Co-ordinates | Misc. parameters | Ports
4 posiion——— Y posttion——— £ position— Aot e &

1 |+_15n_uu |+_3.2n |+_‘ID.DD L
2 | |+_16000 [+ 320 |+_10.00
3 |+_1 7000 |+_3. 20 |+_1 0.00
4 |+_1 80.00 |+_3. 20 |+_1 0.00
5 ||+_19000 [+ 320 |+_10.00 Misc. |
6 |[_now f+__0.00 |+__0.00

Speeds |
7 |+_n_uu |+ 0.00 |+_D.DD
8 |[_om (0w | [_ooo izamz |
9 ||[_oow f+__000 |+__0.00 ATC |
10 |+_n_uu |+_u.nn |+_D.E|E|

Length |

« DK | xﬂbolt | & 5ave... |

Tool management (dialog 4)
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XIYIZ positions of the tool magazine

Controlling
the automatic
changer

o

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 isrequiredin
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.

The procedure is described in a subsequent chapter.

Paramatersfor the automatic tool changer ATC areonly
availableif the function isenabled.

Moved tool magazines, for instance retractable cabinets or circular
magazines, can be controlled via 4™ axes only by WinPC-NC
Professional.

Tool length measurement and compensation

TR x
Speeds | Signalz/dwell times | Machine parameters I Syztem I acro
Tools | Data format I Co-ordinates I Mizc. parameters I Ports

rZ length———— Length zengar poszitio L th i
en compensaton
1 |+_2IJ.34 5 |+_389.DD 9 p
2 |+_'I 978 Y + E.ED
3 |+_2'| A0 Z + 0.00
4 |+_2‘I 32
L |+_2U_5? v autam. length kompenzation
B W V¥ iLength check after tool change Color |
7 [ Fast move to sensar with brake
I"'—D'DD [~ Recalculate £ zero paint Speeds |
i I*'_U-DD [~ Save messured tool lengths e |
9 |+_IJ.DD
10| [_ow ekl
Length |

W OK I

x Abort

& Save... |

Tool management (window 5)

-63 -



WinPC-NC USB Parameter settings
Compensation Working with different tools it usually does not happen that al tools
of various tool are of the same length. Thereforeiit is considerably difficult to
lengths determine and observe the exact plunge depth.

o

WinPC-NC is able to measure the various lengths of tools
automatically and compensate them during operation.

Parametersfor tool length measurement are only availableif the
function isenabled.

Z-axislength

The lengths of the tools used are defined here. Normally, the boxes
cannot be edited, however, the values are registered automatically
when the tools are measured. The length difference used by the
compensation function is calculated on the basis of these parameter
values.

Sensor position

Automatic
ascertainmemt
of length

The length sensor must be a switch or a button which can be moved
from above and is switched when contact is made or is encountered.

These paramaters define a position above this sensor in absolute
machine coordinates. When measuring, WinPC-NC movesto this
positions and then lowers the tool slowly until the sensor is switched.
The distance moved is adopted in the paramaters as tool length.

The slow manual speed for Z-axisis used while measuring.

i

+0,7

-0,6

[ ]

Diagram showing the basic principle of the length sensor
and automatic tool measurement
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o

Automatic length correction

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

Toolsare not automatically measured after being changed.
Instead, this measur ement must be explicitly selected using the
MEASURE TOOL function before each tool is used.

L ength check after tool changed

This parameter enables WinPC-NC to perform atool length check
after each tool change.

Fast moveto sensor with brake

To speed up the process you can activate the two step measurement
and force WinPC-NC to move to the sensor with fast manual speed,
brake the movement, reject the tool over the sensor and do the
measurement in a second step precisely.

Recalculate Z zero point

The current Z zero point, e. g. positioned directly up on the material
surface, is recalculated subsequent to each measurement. Thusit is
no problem using identical tool numbers with tools of different
lengths.

After measuring a new tool and moving to the Z zero point by jog
move, it can immediately be realized that also the top of the new tool
is exactly positioned at the defined Z zero point.

Save meassur ed tool lengths

Indicates WinPC-NC to save all current and meassured lengths into
parameter file so they can be used at next session without
remeasurement.
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5.2. Speeds

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.

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.

paramerer x
Tools | [1ata format I Co-ordinates I Mizc. parameters I Partz
Speeds | Signalz/dwell times | Machine parameters I [LE ]
s e Z
—Speed
Fapid speed I—BD'UEl I—BD'UEl I—SU'DD ntEs
tdanual speed. fast I—ED'DEI I—ED'DEI |—2D'EIEI mmes
M anual speed, slow I—E'DD |_2.DD |—2'DD mm#s
Feference speed, search |—35'DEl |—35'DD |—3D'EIEI s
Ref. speed, moving free I—ZDD |—2'DD I—1 o mmds
Changeaover time W
Spindle speed, default I—2DDDD
Reset :peed overide at... |Start of job j

\/ 1] x Abort | n Save.. |

Speeds parameter

Rapid speed

Soeed with the
tool raised

Rapid speed is used for moving to a new position with the tool lifted
out of the workpiece.

These are unproductive movements which WinPC-NC always moves
at the fastest possible speed.

Manual jogging 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 alonger time. It moves at the speeds
defined herein this case.
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It makes sense to use fast speed to traverse long distances, while
exact positioning is facilitated with slow speed or single steps.

Refer ence speeds 1/2

Reference point of
the machine

o

In reference movement, each axis starts moving at speed 1 and
searches for the reference switch.

The axis is braked when the switch changes the level, at which point
the axis moves in the opposite direction away from the switch at
Speed 2.

Reference swich
| zearching swich first
maving free

Reference point
Reference movement of an axis

The edge of the reference switch defines the absolute machine zero
point or reference point for thisaxis. A low value should be
specified for speed 2 so the movement ends with the shortest
possible ramp when moving free.

WinPC-NC distinguishes between machine coordinates (with the
reference position astheir origin) and workpiece coordinates
with the workpiece zer o point.

Changeover time

The changeover time defines the delay for the transition from single
step to continuous movement in jog mode.

WinPC-NC outputsindividual steps to the motors every time one of
the cursor keysis pressed briefly or the mouse button is used to click
one of the movement buttons once. If one key or button remains
pressed for alonger time, that is the changeover time, the motor
changes to coninous movement and is not stopped until the key or
button is released.

Standard spindle speed

The standard spindle speed is always used unless another setting is
made specifically in the NC program or in the tool parameters.

-67 -



WinPC-NC USB Parameter settings

Usually thisisthe case when starting the spindle in jog movement or
working process.

Reset override speed
The feed and spindle rate are permanently changeable while WinPC-
NC isprocessing ajob. This paramater stipulates how long this
alteration is activated.

Following settings are possible :

Machinereset Only with restarting WinPC-NC it is

or possible to place back the override values

program reset to 100%

New file Vaues are placed back by loading anew NC
file

Job start Reset of the values is made by the following

start of an job process.

5.3. Coordinates

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

x
Speeds | Signals/dwell times | tachine parameters | Macro |
Tools | Dataformat Co-ordinates | Misc. parameters | Ponts
X 2 Z
Co-ordinate
Warking piece from |+_2D.DD |+_2D.DD I"'—D'DD mm
- f«_zmo0 [« _zooo fetzomo
i f«_1s578 [«_moss [_ss1z
Fark position IJ'—ED'DD |+—220'DD IJ'—-I 00 mrn
Scaling factars I—‘I 000 I—‘I 000 I—‘I 000
T ool 300 o
Wisik & Tieemmameat il [1./40 ror{ S v ok pisce area monitoring
Units Imm + mme's 'l Circular/Cutting |
|+ 35.49
Surtace block = e Measure | I azsprod |

o OK I X sbott | & Save.. |

Setting the working area and the help positions

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

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

Working area and monitoring working area

Software area
monitoring

Maximum plunge
depth for Z-axis

Easy definition by
moving to corners

The working area defines the section, e. g. for marking material
dimensions. Limits are visiblein the graphical display anditis
immediately recognizable whether milling or engraving can be
effected with the material piece. A check is made when job starts.

The working areafor the Z-axis determines the maximum plunge
depth to which tools can move without damaging the bed of the
machine.

These paramaters are not to be mixed up with the values determining
the size of the machine table and thereby the maximum moving area.

It isvery easy to move the machine to the lower left and upper right
corner of the desired area and press the function keys (F5) and (F6).

The unit is millimeters and the distances are measured from the
machine reference point (machine coordinates).

Zero point

Zero point as
origin of the
workpiece
coordinates

The zero point refers to the reference point of the coordinatesin the
working file. It is the position with a specific X and Y -axis
coordinate within the NC file, e.g. the |eft-hand bottom corner. All
processing distances are measured from here.

i
Wiarking area
M achipe
Coardinates
N
Workpiece
coordinates
4
Zero pairt
Reference poirt
- - T

Working area and help positions

The zero point can also be defined manually. To do this, it is
necessary to move to the required position using jog movement and
then save this as the new zero point. The positions of the axes can
also be saved individualy.
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The unit is millimeters and the lengths represent the absol ute distance
from the machine reference point (machine coordinates).

Park position

Defined position
for breaks

It is necessary to define a park position if the machine dlideisto be
moved out of the working area at certain times. This may be
necessary for atool change, for example, or for clamping the
workpiece.

It is also possible to make this definition during jog movement by
moving into position with the keyboard or mouse.

The parked position can be moved to in jog movement or
automatically during atool change and at the end of aworking
process.

The unit is millimeters and the distances are measured from the
machine reference point (machine coordinates).

Scaling factors

It is possible to compensate for calibration differences using the
scaling factors. If both the axis resolution and the unit of
measurement are set correctly but the machine does not move to the
exact length nevertheless, this problem can be corrected using the
scaling factors.

The values must be specified to 3 decimal places and are used for
multiplying the coordinate values to which the machine isto move. It
affects the imported NC data only.

Tool lift

Additional
clearance for
avoiding
collisions

It is possible to define an additional height above the zero point level
of the Z-axis as a safety clearance. The tool islifted above the zero
point by this distance during every unproductive movement with
rapid speed and the new height is used as tool lift height.

On the next plunge movement, WinPC-NC first covers the safety
clearance down to the zero point at high speed, before pressing into
the material with the defined plunge speed.
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Unit of measur ement

Wide range of The unit of measurement for working data must be defined using this
predefined units  parameter. All coordinate values in the working file arerelated to a
of measurement  particular dimension.

The possible units are millimeters and inches. HPGL files are usually
in units of /40 mm or 1 mil, while drilling data are usually in 1/100
mm or aso 1 mil. EPS and Al filesarein /72 inch.

Unitsin the NC program

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

It ispossibleto select between three options:

Millimeters and millimeter/second (mm and mm/s)
Millimeters and millimeter/minute (mm and mm/min)
Inch and inches/minute (inch and inch/min)

Sensor dimension

Measuring WinPC-NC can automatically measure different Z-axis heights using
Z-axis heights a sensor block (surface block). The sensor block outputs asignal
automatically when it is contacted from above, and the signal is processed as an

input at the LPT port of ncUSB.

The measuring procedur e involves several steps:

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

2. Movethetool over the sensor block in jog mode.
3. Start the measurement using the MOV E-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.
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gencardimen clon $ Fensorblook

Wlor kpiece

Automatic measurement of the Z-axis zero point

M ass production function

Parameter x|
Speeds I Signalsddwell times | Machine parameters | Macro
Tools I [ ata format Co-ordinates | tisc. parameters I Ports
X NP
Mazs production
MNurnbers nest ko |_5
Shift in 3¢ direction |_50-DD mm
Mumbers upon each other |_2
Shift in ' direction I_BE'-DD i

Circular/Cutting |

[ Measure || Massprod |

\/ Ok x Abort n Save...

Parameter for mass production

Number of pices next to and apon each other

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

Offset zero points

This paramater defines the distance between the working pieces. The
offset has to be dlightly greater than the dimensions of the pieces.
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[®] WinPC-NC USB [D:4CNC-Datenhaase2.nc] 3 o m] 3}
File Mowe Parameters Special functions Help

NMEEEFPEE KRR
iz l2 [« s elrlofoho x| ol of ) | of ] ool ] ] <

150 ,*_
100 150 200 250 300 350
100

onine | 0 [ stopped | [ 0o | sz [x238.747:v97.813 | x106.214 : v-49.351 p
Mass production with 5 times 2 parts

Circular engraving

Engraving on
cylindric
bodies

By means of the 4th axis WinPC-NC is able to create round
engraving on acylindric body. Any Y -coordinate of the engraving
datais calculated by means of the defined diameter and are moved
by rotation of the 4th axis.

x
Speed: I Signalsddwell times | M achine parameters | Macro
Toals | D ata format Co-ordinates | Misc. parameters I Ports
rCircular axi
' awiz iz circular v

Diarmeter |+_22. 50 mm

T angential cutting

Tangential cutting——————

Eniatle tataertial auis - % &l tanls

Anale for stopping [deg] |+_D.DD £ even tools

syl i ) [+_noo ] SRy

Kerite it [+_oo0 T

Lift knife by FU/PDI commands O] Circular/Cutting |
LLimmit buirr b 360 deg! ] T | o — |

o K |

x Abort | nﬁave... |

Parameter of cirlular engraving

Thiskind of circular engraving can only be processed axially
parallel tothe X axes, i. e. the Y axesremainsfixed at the peak
point of the cylinder.
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Y-axisiscircular

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.

e Round engraving isonly possible with datain HPGL format.

Sample of circular engraving

Tangential cutting

An exisiting 4th axis can a so be actuated by WinPC-NC as
tangential axis for cutting tasks, e. g. sheet cutting. Rotation will
automatically effected in move direction.
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x|
Speeds I Signals/dwell times | Machine parameters I Macro I
Tools I [ata format Co-ordinates Mizc. parameters | Farts
rCircular axi
Y s i cincularn I~
Diarmeter + 000 mm
—Tangential cutting Tangential cutting———
Enable tangertial axiz iIrd @ all toals
: " even tools
Angle fiar 3t d |+ a0.00
nale far stapping (deg) — " odd tools
Angle for lifting [deq) |+_45.UU
F.ife lift + .00 i
Litt knife by PUAPD commands u Circular/Cutting |
iLimi ; v MeasLre | Massprod |
« DK x Abort | & save... |

Parameter for tangentia cutting

Enabletangential axis

o

The parameter Enable tangential axisis generally responsible for
switching on or off the tangential axis function.If it is activated this
function will also be considered during reference move.

Tangential cutsareonly possibleif the 4th axisis equipped with
adefined reference switch or if areference move has been
carried out. Otherwise the user isasked to execute areference
move.

Anglefor stop, lift an lift height

External cutter
rotations

During the process of tangential cutting it isimportant to avoid too
large or too wide cutter rotations into the material. By means of both
angle paramatersit is possible to determine exactly the moment of
stopping amovement concerning direction change or cutter rotations
or even when the cutter has to be lifted.

A movement will be previously stopped when the cutter rotations are
greater than the stop angle, then the cutter will be rotated and
subsequently the movement will be continued. If rotations are
greater than the lifting angle the cutter will be lifted after a
movememt stop and then it is rotated and put down again.

With the parameter knife lift you can determine the height in
millimeters, in which the cutter is lifted prior to rotation. This should
be setted in the way to avoid damages of the material to be cut.
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Lift with PU/PD

Lifting the cutter during rotations is normally directly effected by the
program. However, if macros are used which are working solely with
Lift and Lower commands, lifting of the cutter can be forced by this
parameter with PD and PU commands integrated in HPGL data.

This parameter is only applicable using macros.

Rotation of max. 360 degree

Limitation of
cutter rotations

With certain tangential heads it isimpossible to carry out rotations
over 360 degree because there can be strokes or overstripped cables.

An activated parameter carries out rotations always within the limits
of 0 to 360 degree. Movements requiring cutter rotations over this

limit are stopped, the cutter will be resetted and then movement will
be continued.

Automatisje

rungs.- |
und CNC'TEchnik

Sample for foil cutting with tangential axis

5.4. Data format and associated parameters

WinPC-NC can read and process various data formats. The format of
the NC file can be selected manually or registered using an automatic
recognition function.
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x
Speed: l Signalz/dwell times I M achine parameters I Systen I M acro
Toals Data format | Co-ordinates I Misc. parameters I Ports
rDatafomat—————————— HPGL - MuliCatd - DINASD - MCP——————

" HPGL v lgnore move zero [PADD A GO0 YD)
Dl [~ lgnare spindle speed in file
Dl 2 v lgnare speed commands in file
 DINASD —DINASD
" MuliCam (30) [ Imnvert 2 co-ordinates
' MuliCAM [2D] [~ GO02A03 - arc parameters 1AI/F. absolute
" |SEL NCP [~ Outputs anly by M commands
' PostScrpt (EPS, &1)
& D=F [20) Invert axes = [
£ WInPC-MC Data W47 anes buming ID vl
IV Identify data format
I™" HE proaram file disnlau
W OK I X sbort [ Save... |

Data formats and associated parameters

Data for mat

Plotting and
drilling formats

WinPC-NC understands various NC data formats, and is able to
import these files, display them and perform the movements on the
machine. At present, the commonly used plotter format HPGL,
MultiCAM, two drilling formats, G code (DIN/1SO), DXF (2D) and
ISEL NCP are possible. Furthermore WinPC-NC is able to recognize
vector informations of postscript EPS and Al files, e. g. as created by
various Adobe programs.

HPGL is from the well known plotters made by Hewlett Packard and
is supported by aimost every CAD or drawing program. MultiCAM
(also referred to as Extended HPGL format) is very common in the
USA and offers special 3D expansions for HPGL commands.

The drilling formats are based on the following standards:

Sieb& Maier1000, Sieb& Maier3000 and Excellon. In other words, it
should be possible to process working files in these formats without
any problems.

Asarule, industrial NC machines are programmed in the DIN/ISO
format by G codes.

The appendix contains alist and description of commands in the
individual formats. In the event of problems during processing, for
example if unknown commands or commands which cannot be
interpreted are encountered, then the working file can be analysed
using this description and revised with the editor.
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o

o

WinPC-NC usually recognizesthe format of the selected file
automatically.

Automatic identification of the for mat

Usually most of the supporting NC formats are automatically
recognized by WinPC-NC during file opening. It rarely happens that
errors are produced in thisway. If it should be the case they can be
easily eliminated by switching off the identification function and by
manual adjustment of the correct format.

| gnor e movement to zero (PAO,0)

It isafeature of HPGL and Multicam files that thereisusually a
PA0,0 command at the end of the program to move to the coordinate
zero point. This can be suppressed using this parameter if it is not
required.

| gnor e feed rate and spindle speeds

HPGL, MultiCAM and G code formats also contain commands to set
the spindle speed and the feed rate. Activate these checkboxes if you
want to use the values set in the parameters rather than the
commands in the NC file.

Invert Z-axis

Many CAD programs generate negative coordinates for plunge
movements of the Z-axis. Activating this checkbox inverts the
coordinates of the Z-axis so that these NC files can also beread in
and processed correctly.

Concerning direction settings of the Z-axes WinPC-NC expects a
move downwar ds of Z+ and a move upwards of Z-. Although
thisisnot conform to the common technical standard, it
representsthe best solution for reasons of compatibility to our
previous control programs.

G02/G03 - 1/J/K relative

There are various diaects of G code programs. In some, the circle
parameters I/JK are specified as absolute values, while in others they
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are relative distances from the current position.This parameter
enables you to distinguish between the types.

Output signalswith 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 forcesit 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.

Mirror/Invert 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.

Rotation of X/Y axes

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.

NC program file display

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

Thefile display appliesto all formats, excepting postscript and DXF
format and shows files of up to 300000 lines.
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NC file display during ajob

5.5. Miscellaneous parameters

The miscellaneous parameters include various switches and other
settings which are not assigned to any other group. These parameters
are subdivided into two dialogs and which can be activated by the

buttons More and Back.

Parameter )

Speeds I
Tools |

Signals/dwell timez I tachine parameters

D ata forrnat I Co-ordinates

Mizc. parameters

x|

| Macra
I Parts

Start/endposition
st

Change tools

v Auto reload
[~ Diilljob, dots in graphic
v Z clipping

Le

Led

IND, bt use new parameters
™ Skip large MC files

Zero point in file i
¥ Save last positions

[~ Password for parameters and editor

bottomn left A

I J [ Enable resume job
Lang.uage [ &utomatic homing at job start
Iengllsh ﬂ v Show stop watch

Mare... |

W 0K I

x Lot H Save.. |

Miscellaneous parameters

Start and end position

This switch specifies where the start and end point of each working
process should be located. The machine also moves to the position

after reference movement.
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Thereare 4 possible start and end positions:

Stop WinPC-NC stops at the reference position
after reference movement, and at the last
coordinate after each job process

Zero point The machine moves to the defined zero point
after reference movement and after each
job process.

Park position WinPC-NC movesto the defined parked

position after reference movement and after
each job process.

Zero point + The machine moves to the defined zero point
toollift and lifts up the tool to the defined toollift
height.

It isagood ideato move to a certain position after the working
process if space isrequired in order to change the workpiece.

Tool change

The parameter defines how WinPC-NC handles the tool change
commands during a working process.

Thereareb5 possibilitiesfor thetool change :

NO No tool change is performed, the entire working
process takes place with the current tool

YES Performs the tool change and remains stopped in the
current position for every tool change

YES at Performs the tool change and moves to the defined
park position park position for every tool change

NO but use No tool change is performed, although the values
new values for plunge depth, plunge speed and feed speed of
the new tool are adopted.

YESby ATC Performsautomatically atool change by existing
tool changer

Zeropoint in file

The workpiece zero point is the point in the NC file which hasits
position defined in the coordinate parameters.However, it can be
located at various points inside or outside the workpiece and these
points are defined here.
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Six positions are possible :

Bottom left The zero point is at the smallest X and Y-axis
coordinates in the file, normally at the bottom left
edge. Mostly used with HPGL files.

Origin of The zero point is at the coordinate origin, i.e.

Coordinates  wherethe CAD programs placesit for the output. N
This setting isto be recommended if several files
are being used on the same workpiece, e.g. routing
and drilling a board or when using G code files.

Center The zero point isin the middle of the workpiece, i.e.
exactly in the center of the coordinate dimensions
inthe X and Y -axis directions. This setting is useful
for processing round workpieces, e.g. plates.

Bottom right  The zero point is positioned at the highest X and
smallest Y coordinate of thefile.

Middleright  Thezero point is positioned at the highest X
coordinate and exactly between the smallest and
highest Y coordinate.

Top left The zero point is positioned at the smallest X and
the highest Y coordinate of thefile.

L anguage

WinPC-NC is multilingua . The standard version already includes a
few languages, and additional languages can easily be bolted on if
required. The available languages are listed in a menu.

According to the status of April 2015 seventeen most important
languages are available.

The language changeover takes place as soon as you select a new
language and click Save. Sometext phrases are available with
certain country driversin Windows only.

Automaticreload

The reload function continuously monitors the date and time of the
currently loaded file and reloads the newly modified fileif thereisa
discrepancy.

Using this function, for example, it is possible to edit an NC filein
the drawing program, make continuous changes to it and then, when
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Marking
insertion
points

you switch back to WinPC-NC, to be able to check all the changes on

the screen straight away.

Drill job, dotsin graphic

The graphical display does not show holes drilled with HPGL,
MultiCAM or G code formats. Activating this parameter marks all

insertion points with asmall circle.
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Display as drilling job with marks showing insertion points

Z-axisclipping

When the Z-axis clipping function is activated, WinPC-NC monitors
the maximum Z-axis depth and cuts off all deeper movements at the

working arealimit.

Password and period of validity

This parameter acitvates a password which must be entered prior to
change the parameters or aloaded program. The password is fixed.

The period of validity stipulates the term how long the password is

valid and how long it is not interrogated again.
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Skip large NC files

Faster display

The analysis function and graphical display may take an extremely
long time with very large NC files. This process can be speeded up
by only reading in and displaying the first parts of thefile. Insuch a
case, alarge cross is superimposed on the graphic display to indicate
that not all of thefileisvisible.

The following functions are not available in this partial view: Zoom,
shift and set position.

[.] WinPC-NC USB [D:\CNC-Daten'multicam', vogel' Lady-Finish-EndMillBmm-5P6-Z00mms-21600RPM_plE] i E |El|l|
Datei Fahren Parameter  Sonderfunkbionen  Hilfe

8els] oS 8 ¥l ¢
(12Tl 5 @17 o121 ] ol 2] 2] 0l #] e 3] % ] =]

onine | o | steht | [ oo | 1 [xs6z.473 . vioi.65s | %552.473 1 v1.656 4
Partial display of afile with marking

Save last positions

WinPC-NC can save the current machine position after each
movement and job. Thisis meaningful if the machine works without
reference switches or if it isnot aways possible to carry out a
reference movement.

The position values remain unchanged even after exiting or restarting
the program.

Enableresumejob

WinPC-NC can continue operation of an interrupted job exactly at
the interruption point. However, this function has to be enabled by a
parameter.
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Jobrunning
Continue stopped job ?

Progress 22%
Feed rate 100% &| D
Spindle 100% | |

8 =
s/gontmue | uﬂestalt |

Interrogation at arestart or continuation of an interrupted job

Homing at job start

On request a homing sequence can automatically be performed by
WinPC-NC prior to each job. This switch is recommended in case of
an exact movement to the positions or if you presume that there are
stepping errors.

Stopwatch
This parameter is enabled by the function stop watch of WinPC-NC.

The displayed stopwatch is reset with each job start and begins
running in seconds. An automatic stop takes place at the job end.

Stopwatch _________ Inthisway it is possible to determine exact
. . execution times of the job and for instance
00 . 0 0 : 0 0 to account for labour costs.
\/ Sta X Stop | s Reset |
x
Speeds | Signalz/dwell times | Machine parameters | System | Macro
Tools | D ata format I Co-ordinates Misc. parameters | Parts
Orientation of buttons IE ¥ achine position display
Pazzword walidation time [min] l—_D Mgt
[~ Mo move back to last pos.
Program repetitions l__D [~ MoZliftat &ATC

Smoothing out contours |—5

External editar

= fromZ cu:uorclmatesE —I I

" from spindle speed Misc: |
£ from invers spindle speed

= from Z coordinates, colared tdore

« OK p & save.. |

Dialog 2 of miscellaneous parameters
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Button orientation

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

A Al
5

3 <«
v B
X] Y- X] -

<«

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 aworking

process up to 999 times. This enables series production to be
achieved in conjunction with a start signal.

Smoothing out contours

Filter for WinPC-NC is equipped with afilter in order to smooth contours and
producing finer sheets consisting of many small vectors. Thisis necessary for
contours producing fine and neat edges.

The paramter defines afactor of 0-2000.

Jogging, reset to endless

In jog move mode al axis can either be moved

& endlesdly, i. e. until releasing the mouse key,
007 o ‘ cursor key or discrete distances which are
0.1 mm selected by the dropdown menu. The setting

endless should be re-established automatically
after each movement in order to avoid starting a pre-set distance
inadvertently and to guarantee infinite move.
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No move back to last position

Moving to the park position or tool changer WinPC-NC always
remembers the previous position and removesto it again. This often
results in unnecessary movements and is not desirable. This switch
prevents a move to the last position.

No Z lift at ATC

o

Movements in the tool changer normally cause amove all the way up
to the zero position. If you think that these moves are too high or too
long in time, you have the option to suppressit by this parameter
switch.

Please take greatest carethat thereisno collision with the
components of the tool changer by suppressed Z zero move.

External editor

WinPC-NC is equipped by a simple text editor to load, view and
modify nc files. If you need a different more enhanced or awell
know editor you can easily define the name and path of a new
program in this setting.

3D color shading

Color shading
for better
visual check

In WinPC-NC all loaded files are displayed in 2D and flat view only.
When loading 3D files or reliefs the visual check is not quite easy
and therefore you can select a color shading where the exact colors
are shifted to light and dark corresponding to Z heights or spindle
Speeds.

The color shading may be selected to correspond to different values
and settings and there are five possible options.

- noshading
here the graphical display iswithout any shading and in 2D only.
All colors are exactly as defined.

- from Z coordinates/ from Z coor dinates colored
all colors are shifted to more light or darker corresponding to the
current Z height. The colored option will shift stronger as the
regular one.
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5.6. Ports

- from spindle speed / from inverted spindel speed
this option will be agood idea at grinding applications where
different spindle speeds or PWM signal levelsindicate the gray
shading parts. At inverted shading a higher PWM value shifts the
color more to light nuances.

EWinPEfNE USB [N:\ TestTemp'Heiz' Yoicecoil ,201 10323\ Horse schwarz opti.NC] . =0 ﬂ
File Move Parameters Special functions Help

Blels| =ol sl 8w & ¢
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Color shading according to spindle speed and PWM at grinding

parameter x
Speed: | Signalz/dwell times | Machine parameters | Systern | Macro |
Toolz | [iata farmat I Co-ordinates I Mizc. parameters Ports

L0 port for cammunication ICUM'I 'l
Jopstick INone vl

Kevpad [Prateszional) Inone j
Keypad [USE] fein =]
Address of LET] part ooy | ke

[~ US Tastatur Layout [vZ getauschi]

X sbaort | & save.. |

Port parameters

Except for the definition of a connected joystick no additional
indications concerning WinPC-NC USB ports are required. The used
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USB port is automatically ascertained and communication to ncUSB
is established.

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.

A connected Space Mouse of 3DConnexion must be selected by
different setting and all needed drivers must be installed prior to first
use.

Keypad (USB)

A remote control for WinPC-NC USB using numerical keypadsis
possible and can be defined with this setting. There are predefined
OEM types available or aregular USB type keypad.

US keyboard layout (switch YZ keys)

In manual jogging you can easily move axes by pressing the (x) or
() or (2) key and in combination with (Ctrl) key you even can move
faster. As adifference betweed european and american keyboard
layout the (Y) and (2) keys are switches which makes it extremely
difficult to move the machine.

By checking this checkbox WinPC-NC automatically corrects the
switched key layout.

5.7. Signals and dwell times

All input signals and associated parameters are grouped in a separate
dialog box.
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i
Tools I [1ata fomat | Co-ordinates | Mizc. parameters | Ports I
Speeds Sigrals/dwell times I Machine parameters I M acro

—Input signal Ll time:

Wa.illmf"or... Dwell time after £ up [ms) Ij

o SI Dol time after £ down [mz] 280

M A= Dl time at spindel on [mz] I_SW

I~ [ritiatarn - £ daver

I | [ritiatarn - 2 g

W Iritiatar - spindle speed

I~ | [ritiatar - molette fized

\/ Ok x Abort E Save,,

Signal parameters

| nput signals

Synchronization
with various
sensor signals

WinPC-NC can synchronize the job sequence with various input
signals. The option of activating these signals depends on definition
and assignment of the signal transmissions and inputs.

Thevarious signals and what they mean :

Start signal

Sensor Z
down

Sensor Z

up

Spindle

Clamping

Following activation of the job process, WinPC-NC
waits always for a positive edge on this signal and does
not start processing the NC data until the signal
changes from LOW to HIGH.

WinPC-NC can wait for this signal after the Z-axisis
lowered. The movements are not continued until the
signal isactive. Thissignal is particularly useful with
pneumatic Z-axes.

WinPC-NC can wait for this signal after the Z-axisis
raised. Movements to the next insertion point are not
continued until the signal is active.

It is possible to use this signal after the drilling spindle
starts to indicate when the required speed has been
reached. WinPC-NC waits until this signal goesto
HIGH before continuing the process.

This signal can be used to indicate when the workpiece
clamping is activated. The working process cannot be
started until thissignal is active.
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Automatic r epeat

Perform
the process
repeatedly

When the start signal is active, it is possible to use this parameter to
make WinPC-NC wait for the next start signal as soon asit finishes
aworking process. This means no input from the keyboard or mouse
isrequired.

Dwell time after Z up and Z down

In many applications, it isagood idea or indeed a requirement to
wait amoment after the tool has been lowered or raised, before
starting X and Y -axis movements. This may be the case when
working with flexible materials or if you want the tool to freewheel.

The waiting time is defined in milliseconds.

Spindle acceleration time

Acceleration
time for drilling
spindle

The start delay defines awaiting time in milliseconds which always
counts down when the additional Drilling spindle output signal is
activated.

This ensures that the drilling spindle has enough time to accelerate
before it isused for thefirst time.

5.8. Machine-specific parameters

o

M achine-specific parameters include all settings which relate to the
mechanical characteristics of the machine. Only some or even none
of these parameters are present in certain OEM versions of WinPC-
NC. Instead, the parameters will have already been set correctly in
advance for the machine in question.

Always takethe greatest possible care when setting or modifying
any machine-specific parameters, in order to avoid machine
defects.

For a better view the machine parameters are grouped in further
windows which can be displayed by clicking the corresponding
buttons.
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x
Toolz | [iata fomnat | Co-ordinates | Mizc. parameters | Farts
Speeds | Sighals/dwell tirnes M achine parameters | Macro
X i z Axes X¥Z

Machine specific parameter

ez rezolution I—dDD I—4EID |_4IJD Stpz/Rev.
2000 |_zoo0 |_zo00 g

|_3D.Du |_3u.un |_3u.uu

Digtance per revolution

M awirurn speed s
b aximum start/ztop speed |—3'DEI |_3. od |_3.DD s
Shortezt ramp I—SDD |_3E|El |_4DIJ s Axes xTL

Invert movement direction IYBS j IYBS j IND j

Bz 4
Fieference switch at. end Ineg. j IDDS' j Ineg. j End

Measure

Reference sequence

Maximum zpindle speed |—2DDDD
o OF I X Abort | & Save.. |

M achine-specific parameters

Signal ‘wizz

Functions

L

AXisresolution

The resolution boxes define the number of motorsteps per rotation. If
you are using gear units or step down/step up ratios, you can enter the
calculated values here directly.

The unit is steps.

Distance per rotation

Y ou have to use this parameter to define what distance is moved
during one motor rotation. Defining the axis resolution with two
parameters offers the advantage that no calculation inaccuracies can
arise.

The unit is millimeters with decimal places.

M aximum speed

Y ou should use the MOTOR TEST function to ascertain the
maximum speed of each axis. This represents the absolute top limit
speed with which the axis can be moved.

WinPC-NC monitors the speed entries made in all other parameter
windows and always corrects them to the value defined here.

The unit is millimeters with decimal places.
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M aximum start/stop speed

The start/stop speed specifies the fastest possible speed with which
the stepper motors can start up without ramps. The value isimportant
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.

haxrmum speed

Accelersfion ramp

Startfstop speed

titme:

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

E Maximum speed E

‘Ramp lencgth ' time
Speed profile of amotor 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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|nvert movement direction

There are two possible remediesif one of the motorsis moving in the
wrong direction.

Changing over Either swap over the motor winding connections or change the
the movement movement direction with this parameter. The direction signal for
direction controlling the motor is then inverted before being outpuit.

Refer ence switch

This parameter enables you to define in which direction the axisis
moved in order to search for the switch. Movement clear from the
switch then takes place in the opposite direction.

Refer ence sequence

Reference movement of the individual axes takes placein a particular
sequence. Usually, it is necessary to move the Z-axis upwards first so
it iswithdrawn from the workpiece. Then the two other axes move to
their reference points.

Possible faults After the machineis started up for the first time, there may be faults
with reference with reference movement which can be remedied as follows:
movement

® Axismovesin thewrong direction

Remedy : Definethat the reference switch isat the other
end of the axis.

® Axismovesin the correct direction, but stops after reaching the
switch and does not move clear again
Remedy : Definethereference switch at the other end and
change the switch logic.

M aximum spindle speed

Soeed control in - WinPC-NC can control the speed of adrilling or milling spindle. Itis
255 steps possible to define a speed for each tool, or the speed data is taken
from the NC files.

The maximum value defines the reference for step 255. All lower
values are calculated proportionately between 0 and this value, and
are output.
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The spindle speed is either generated binary coded from WinPC-NC
USB on the data bytes (pin 2-9) of the second LPT port or as PWM
value on pin 14 or pin 17 of LPT1 on ncUSB.

Parameter sto machine sizes

CTTE— x
Tools I [ ata format | Co-ordinates | Mizc, parameters | Portz I
Speeds | Sighals/dwell times Machine parameters | E
X 7 z
—Machine specific parameter
tachine size from |+—D' oo |+—D'DD |+ 0.00 i
- f+_sonoo  [_stomo [+ _1zo00 o
Reference point is... |+—D'DD |+—D'DD |+—D'DD mm
Horming offset I"'—D'EU I*’—U'SD I+ 030
Backlash |—2 |—5 I—D Steps
[V Machine area monitoring
v Molette clozed by default
[~ Check ref switches at reference start Furictions | Signals |
Bz 4 Ares ¥YZ
Dinamic speed contral 0,30 I—T | |

JQK | xgbort | Hﬁave... |

Second dialog box with machine-specific parameters

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
jog movement.

A parameter activates or deactivates monitoring of this limits.

Reference point position

Asarule, the axes positions are reset at the reference switches during
areference 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.
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Reference
positions
individually
definable

With the paramater reference point isit 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.

Refer ence offset

Safe moving free
of thereference
switch

To avoid a stop directly at the reference switch's edge after a
reference and moving freeit 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 axisis resetted
or the defined reference position is adjusted.

Typical values are 0.5 to Imm 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.

Collet chuck closed at machine start

Using a changer or an automatic collet chuck this switchis
responsible for determining the status of the chuck during switch on
of the plant. Activating the chuck closed WinPC-NC remembers the
last used tool from session to session.

Checking refer ence switches

Reference move
exclusive with
vacant switches

Prior to areference move the parameter induces WinPC-NC to
check the switches. Only if each defined switch is vacant areference
move can take place.

Thistest makes sense if several reference switches are connected on
the LPT port by asingle input line and if it is not possible for
WinPC-NC to recognize the axis currently placed on its switch.
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Look ahead
function

In caseif the reference move should be rejected due to one or several
actuated switches, it is necessary to move the switches free by the
function JOG.

Dynamic speed Control

The speed control of WinPC-NC isavery complex function. With
the help of the look ahead function it tries to recognize future
contouring and to adapt the corresponding speed.

The grade of quality concerning speed adaptation strongly depends
on mechanical and loading conditions of the machine and the
dynamic of used drives. Thereforeit is not possible to give any
recommendation concerning optimal settings. They are to be
determined by specific tests of the individual operator.

The defined value determines the level for decelerating the current
speed with small and tight radii. A value of zero deactivates speed
adaptation and allows only the action of the set brake angle.

Settings of the 4th axis

Parsmerer x
Tadlz | Drata format | Coordinates | Mizc. parameters | Partz |
Speeds | Signalz/dwell times tachine parameters | Macro
—Auis parameter. Axis 4
l_ Homing dth axis...
e rezolution 3200 Stpz/Rew. m
Distance per revolution ISED'DDD =
Prograrmmable as...
Homing offzet +__1.00 4 I[; - l
b axirmumn speed |—24'EID i
; 4.00 o
] Lart/st d |— 4 |
axirurn start/stop spee s A S
Shortest ramp I—1 0o ms
tanual zpeed, fast/slow I—1 5.00 I—B-DD e
Reference speed. searchf I—1 5.00 I—B'DD “ts Measure |

I I - Signal Wizz |
Irvvert movement diection 1N? T e to zero 4th axis... Ifnst ]'
Fherim @il |+_D_DD Functions |

& Save... |

i

Feference switch at_end  |PP% T

o OK
Parameters of the 4th axis

x Abort

WinPC-NC USB is able to manage and process a4™ axis.
Programming can be effected, for example, by a Gcode program. An
other possibiblity is the automaic direction rotation of the tangential
axis by WinPC-NC.

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

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

Parameter settings and programming of parallel axiswith letters
U, V and W are made in mm and mm/sec. Settings of rotary axis
with letters A, B and C aremadein degree and degr ee/sec.

Axisresolution/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 arotational axisin degrees or 1/10 of
adegree.

Homing offset

Adjusting
tangential
cutter

The homing or reference offset defines the angle differential from the
zero position after moving clear of the switch. WinPC-NC first looks
for the switch at search speed and then moves back from the switch
in the opposite direction. Following this, the reference offset is
moved as a rotation round to the zero position.

Using the 4" axis as tangential axis the reference offset hasto be
adjusted in the way that the cutter edge showsin positive X direction
after the reference move.

AXxis4 programmable as

Letter for
programming

The 4™ axis can be addressed in G code programs using various axis
letters. Axesparallel to X, Y, Z are normally designated U, V, W,
while rotational axesin the X, Y, Z direction are programmed with
A,BorC.

Homing sequence of 4™ axis

The reference movement or move to zero point of the 4™ axis can be
performed either before or after the other axes.
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Enable special functions

x
Toolz | [Diata farmat | Co-ordinates | Mizc. parameters | Farts
Speeds I Sighals/dwell times Machine parameters | Macmo

System functions
|+ Enable macroz

I~ Enalbe digitizing

[T Enable circular axiz

[# Enable 4th axis

[+ Enable tangentional cutting
[~ At todl changer

™| Ticol charmer with 4t auis

[ Length meazurement and compers. e
¥ Enable surface block Aic 4
I | Enable double o mult head

I™ | (essages fom contraller imputs 1187 Measure
I~ Orwriue] cuthing

[~ 3D Frinting Signal izz

=
[ end |
=
i)

modifications valid at next program start

JQK | xabolt | nﬁave... |

Enable or disable special functionsin WinPC-NC USB

There are some special functionsin WinPC-NC USB which are not
activated by delivery. The enabling or disabling of these functionsis
possible with these paramaters.

Enabling or disabling of special functionsisonly possible by
restarting the program WinPC-NC.

Some of the functions are deactivated and only reserved to WinPC-
NC Professional, othersfirst can be activated after definition of
specia inputs or output signals.

The functions tangential axis and circular engraving can only be
used after activating an existing 4" 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.

3D printing

To control aspecial application 3D printing WinPC-NC uses
different input/output lines to setup the printer head, the heating and
ventilation. There are also some special movements and a modified
pausing sequence for better handling.

Example of a 3D printing head
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The handling of 3D printing in detail can be learned in
documentation and manual of the printing head and addon parts.

Signal wizzard

Userfriendly
adjustment of
the signals

5.9. Macros

o

Flexibility with
macros

By means of the signal wizzard a userfriendly adjustment and
definition of all inputs and outputsis ensured. Asthistask is of great
importance, you will receive detailed information concerning
possibilitiesin 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 macrosto be used in WinPC-NC, they must be
enabled as a special function.

WinPC-NC aways stores defined macrosin the WINPCNC.MAC
file when the parameters are saved. They are always valid and apply
to al projects. By clicking the Reload button, it is possible to load
the most recently saved macros from the file again.
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Creating macros

x|
Toolz I [1ata Farmnat | Co-ordinates | Mizc. parameters | Parts |
Speed: | Signals/dwell times | Machine parameters Macro
Execute macro at...
- Current macro...
sEs3ion start = Delete | i
session end CoolingQff ~
job start Imsert | Spindle0ff
job end Wa!tS pindleStop
bfeforﬁ horring ml A/ ait 1000
after harning
b vl 30,000
il el
before PEM UP
after FEWN UF
beleicdoslehiangs IS peed Mew macro command...

after tool change
mtﬂ |_1 5.000 Macro commands. .
“wait Fs
Beload... “whaitl nputHigh
Maeros... ;l W it Lt o
v Dizable macros E}emlt’lém:t Y
[~ Mo automatic outputs P ke LI
" OK X sbart | & Save... |

Macro definition

Thedialog box for defining macrosisdivided into several parts:

left-hand list box
Top-right list box
Bottom right

list box

Editing boxes

Editing buttons

Possible points in the program when macros
can be run

Current macro, anew macro is assembled in
thislist box using macro commands

All possible macro commands which can be
used to assemble macros

Here, the selected macro commands are
combined with the necessary parameter values,
e.g. timesin wait commands or distancesin
movement commands

These allow the current macro command
to be deleted, replaced or a new command can
be inserted and append

Executing of macros must be assigned to certain program points and
situations. Y ou can assigh a macro to be activated before areference
move or after atool change or even when a special tool is selected.

In addition there are 10 free programmable macros which can be
activated by commands in a Gcode or HPGL file. The exactly syntax
and needed commands are mentioned in later chapters at command
summary of Gcode and HPGL files.

Macros are defined in a procedure made up of several steps:

« Select aprogram condition by double-clicking in the left-hand list
box. Thisisthe program condition for which the macro isto be
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defined. The top right list box then either displays an existing
macro or No macro defined.

Edit the required macro by double-clicking the lines you want to
change to transfer them to the editing box. There, you can define
different values for the commands. The new command is adopted
when you click Replace or Insert.

In order to create new or partial macros, you have to select the
required command from the list box at the bottom right and then
completeit in the editing boxes. Following this, the new command
can be transferred into the current macro using Replace or Insert.

To delete macro command, simply move the bar to the
corresponding command in the current macro and click the Delete
button.

Macro commands Most of the macro commands are self-explanatory and therefore we

o

Example 1
Release tool

want to treat solely some special ones.

Wait time Performs await timein ms

Wait InputHigh no Waits for HIGH leve of input no

SetOutputHigh no Sets output no HIGH

Speed spd Speed setting for future movesin
mm/secs.

MoveX Xxx Moves arelative distance

M oveAbs xXxx Moves to absolute position xxx, i.e. in
machine coordinates

WaitStart Waits for a start signal on input
1255 Start

OffsetX not availabale in WinPC-NC USB

Block Z zero point not available in WinPC-NC USB

Spindle Speed sets up a new spindle speed

Defining inputs and outputs always requirestheindication of
the corresponding numbers. Do not indicate the pin number of
the LPT port. Typical numbersto be used are 1100 to 1107 or
Q100 to Q115. In advanceit isnecessary to assign to these inputs
and outputs a pin numbers and wiresvia signal wizzard.

Examplefor releasing atool in the changer magazine:

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

MoveZ 156,34 M ove down with the Z-axis

Speed 5,00 Set speed slower

WaitSpindleStop Wait until spindle has stopped
MoveY 10,00 Move thetool into the chuck holder
M oletteOpen Open the molette

Wait 500 Wait 500 msfor pneumatic system
Speed 2,00 Set very slow speed
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MoveZ -5,00 Move 5 mm up from tool
Speed 80,00 Set speed back to fast
MoveZ -151,34 Move Z-axis all theway up
MoveY -10,00 Move Y -axis back to starting position
Example 2 Example of a macro defining an insertion procedure when flame
Insertion when cutting. It isalways performed before PenDown commands.
flame cutting

o

MoveZ 50,00 Move down with the Z-axis

Wait 10000 Wait 10 seconds at pre-heating position 1
MoveZ 20,00 M ove 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 befor e movement

Please note that certain macro commands like offset or macros
for certain additional functions, e. g. Block zero Z, are only
usable by WinPC-NC Professional.

No automatic outputs

Outputs
automatic or
with macros

Normally, WinPC-NC operates afew 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, al 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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6. Initial start-up with the machine

Machine
adjustment

o

After software installation on your PC it is necessary to carry out
some start-up processes and corresponding adjustments.

This procedure is only necessary with the initial start-up procedure
and generally relates to the adjustment of your machine. In case if
you have acquired WinPC-NC USB together with the machine either
most of the paramaters are correctly preadjusted or you have received
an additional disk with the corresponding adjustments. If thisisthe
case the following described procedure can be disregarded.

The accessory module ncUSB is equipped with two portswhich
are pin compatibleand similar to LPT. To simplify matters, we
continue using theterm LPT port in this document.

6.1. Connecting ncUSB and the machine

o

After software installation and connection of the accessory module
ncUSB there should be the corresponding hardware identification.
After a short time you will receive the message that the newly
identified hardware is ready for use.

Connection of the machine and the drives is made on the first LPT
port of ncUSB.

Attention !

Greatest care hasto be taken when connecting all cablesto the
housing. Following actions can cause serious damage:
Incorrect assignment of the signal cable, plug incorrectly
inserted, cablesincorrectly connected.

Starting the entire unit is not allowed until all necessary and state
specific safety rules have been accomplished and checked. The user
is responsible for unit operation.
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o

Attention !

For further interrogation of the status emergency stop or ready
for operation it is essential to use one of theinputs. In thisway it
ispossible for the control to stop actuation of output signalsif
necessary. Detailed information isprovided in the
documentation concer ning controlling softwar e. Please observe
all instructions concer ning machine safety.

Assignment and application of the possible input/output signals
concerning the existing port pinsis characterized in the following
chapter. For aninitial start-up, you do not require any signal input or,
to simplify matters, you can use the predefined signals.

Please note!

The software WinPC-NC USB is a controlling component only
and used within a unit. In order to obtain areal working
machine the softwar e has to be completed by PC equipment,
wor king appliance, drive systems and mechanics. The user is
responsible for operation saftey.

Pin1 3 Pin
OOGOOOOGGOOOG“I
.‘....0....‘/

Pin25 Pin1 4

LPT port as 25 pole SUB-D-female connector

6.2. Pin assignment LPT portsat ncUSB

Pinning LPT1

All signalson the LPT printer portspresent 5V TTL level.
Pinning of thefirst LPT port isasfollows:

Pin 2 output direction motor X

Pin 3 output clock motor X

Pin 4 output direction motor Y

Pin 5 output clock motor Y

Pin 6 output direction motor Z

Pin 7 output clock motor Z

Pin 8 output direction motor 4 (i.g.tangential axis)
Pin 9 output clock motor 4 (i.g. tangentia axis)

Pin 1 output drilling spindle on/off (default)
Pin 14  output coolant pump on/off (default)
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Pin 16
Pin 17

Pin 10
Pin 11
Pin 12
Pin 13
Pin 15

Pin 18-25

output
output

input
input
input
input
input

current reduction (default)
job running (default)

reference switch X (default)
reference switch Y (default)
reference switch Z (default)
sensor/surface block (default)
free

signal mass (OV GND)

Pinning LPT2 Pinning of the second LPT port isasfollows:

Pin 2-9

Pin 1
Pin 14
Pin 16
Pin 17

Pin 10
Pin 11
Pin 12
Pin 13
Pin 15

Pin 18-25

output

output
output
output
output

input
input
input
input
input

analogeous output, 256 degrees binary coded

free
free
free
free

free
free
free
free
free

signal mass (OV GND)

User definable All inputson pins 10, 11, 12, 13 and 15 aswell asthe additional pin

additional outputs 1, 14, 16 and 17 are free definable and assignabl e to the
in-/outputs desired signals. When the software is delivered above mentionned
signals are assigned.
The additional signal Q218 Spindle Speed/PWM, which isa very
important one, can only be connected on the pinsLPT1:14 or

LPT1:17.

The safety signal Q219 Toggle/Chargepump is available on the
pinsLPT1:16 or LPT1:17 only.

6.3. Determination of axisresolution

For calculating the required distances and speedsit is necessary to
tell WinPC-NC precisely the defintion of the axis resolution.
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Two parameters
for avoiding
calculation
inaccuracies

Motor steps and
distance per
rotation

o

Please open the paramater dialog box parameter - machine and
determine the exact data of your mechanics and drives for each axis
by the first two paramaters.

The paramater axis resolution defines the number of steps or
increments per rotation for the corresponding motor. Please consider
the electronic settings relating to the macro/micro stepping operation
and a possibly integrated reduction ratio.

The required value is the number of motorsteps WinPC-NC has to
create in order to carry out exactly one rotation round the spindle or
the shaft.

The second paramater distance per rotation defines the distance
which is made exactly by the number of above mentionned
motorsteps. With spindlesit is the spindle rise or with belts or gear
racksit is the graduaded circle size of the pinion.

Incorrectly setted axisresolutions cause dimensional
inaccur acies and inexact speeds.

6.4. Determination of direction

)

Call the function JOG MOVE and move all axes with the cursor
button or by mouse clicking to the arrow buttons and check machine
direction.

Each button corresponds to a certain axis or direction . Please start
with axis X.

+ X

Arrow keys showing to the right side are to start a positive movement
of the X-axis, i.e. following movement to the right of the machine.

Arrow keys showing to the left side are to move the machine left in
opposite direction.

If thisis not the case, one of the following errors may have occured...
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Error Possible cause Solution
Machine does  Incorrect port Port selection at ncUSB
not move

Incorrect port pinning ~ Control of pinnings

Maschine off Check whether motors
are energized and
provide supply

Movement of the Incorrect port pinning  Control and adjust the
Wwrong axis port pinnings

Axis X moves  Direction signal works  Change the parameter

always in with incorrect logic INVERT MOVE
opposite DIRECTION under
direction, i.e. machine parameters
moves to the left

by activated

right-hand arrow
and the other
way round

After checking the X-axis afurther test of the both other axesis
advisable. If necessary, please correct move direction by parameter.

The machine has to move backwards when arrow keys showing to
the top.

The Z-axis moves down when
arrow keys showing downwards.

<«

2+

For adirection reversal of one axis
it isonly necessary to change the
parameter INVERT MOVE
DIRECTION.
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o

The move directionsto be determined are alwaysrelating to the
movement of thetool above the workpiece. Please pay attention
to the correct setting of move dir ections by mechanics with
moved table. The moved table runs always opposite to the arrow
keysin order to guarantee a correct movedirection of thetool
above the wor kpiece.

6.5. Adjustment of thereference switches

Manual activating
of the switch

The way of function of the limit and reference switches can easily be
checked with the special function SGNAL TEST. After activating
this function awindow appears with LED display for the most
important inputs.

resting signals
Testing the input/output signals

@ Umitswichx (@) Spinde @ outputnzo m100)
(O} Lmitswichx+ (@ Cooling @ oupuenn m107)
@ vumitswichv- (D] Dispense @ outputhzz 0102)
O L switchvs (D) Clean @ outpue M7z @103
(O umitswichz- (] Jobactive O outputhi74 [0104)
(O} Lmitswichze @ Molete ) outputh7s [0105)
@ Reference @ Length sensor Q Output M7E [G106]
@ Reference v Q Job start Q Output M77 [B107]
@ Feference £ Q Job stop

@ Reference 4/<b Q Spindlespeed Spindle speed 2.4y
@ Mot ready Q Housing E—_I—LI

Specid function SGNAL TEST with LED displays of the most important inputs

After manual activating the switch of your machine please observe
the reactions on the screen. Each change of switch must be cleary
displayed.The LED flashes of the reference switch should change the
color from black to red.

The definition of the reference switches has been correctly
determined when the LED is black in unpressed condition and
changesto red in pressed condition.

Depending on the used switch (NO contact — NC contact) the
switching logic may be misapplicated, i.e. red colored with the
unpressed switch and black colored with the pressed switch. If thisis
the case, a change of the switching logic of the reference switch by
parameter is required.
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Determination of
switching logic

Please carry out the following steps:

1. Open parameter dialog box parameter-machine-signals
2. Select the corresponding reference switch in left-hand window

3. Select the inverted entry in the drop-down menu below and accept
the setting, e.g. change from LPT1 PIN 10 to LPT1 PIN10 INV

4. Savethelatest setting and recheck by function SGNAL TEST

A detailed description of the signal wizzard and the possibilities for

defining and setting the inputs and outputs is listed in the next
chapter.

6.6. Sequence and direction of reference move

6.7. Control

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

1.
2.

Open parameter dialog box parameter-machine

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.

. 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.

. If you intend a reference move of one or several axesinto positive

direction, it makes sense to place the machine zero point not at the
switch but define another position by parameter.

of settings

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.
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Referencemove  During the reference move all axes run upwards to their switch

for control 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.

Error

Axis moves into wrong

direction

Axis moves into correct
direction, but very slowly

Axis moves slowly into
correct direction, but stops

on the switch

Axis moves very slowly into

wrong direction

6.8. Additional steps

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

1.

Solution

Define the reference switch at the
other end

Switching logic has been adjusted
incorrectly and has to be inverted

and

define the reference switch at the

other end

Switching logic has been adjusted
incorrectly and has to be inverted

and

define the reference switch at the

other end

Switching logic has been adjusted
incorrectly and has to be inverted

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.
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7. Signal wizzard

7.1. Using input and output signals

Input and output
signals

One of the most essential functions of WinPC-NC is the management
of input and output signals.

By means of inputs many useful functions have been implemented,
e.g.

Monitoring of the axes by limit switches

Moving reference and thereby calibration of the axes
Synchonization with various signals, e.g. Start
Monitoring of the protection hood and savety fences

By means of output signals WinPC-NC is able to control various
additional appliances or reconcile the process with other components.
Examples for outputs are...

Switching spindle and cooling
L ocking the protection hood during ajob

Switching the dispensing pump
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CrTTES—— x
Toolz | [iata Fomnat | Co-ardinates | Mizc. parameters | Ports
Speeds | Signals/dwell times Machine parameters | Macra
— Signal wizzard
Inputs I Firning Iﬂ
1255 Start na & USE
1254 Stop na LSBT
1247 NotReady
1235 Ref switch = LPT1 Pinid ;I " CRU
T ara— e an ) CRU+EATR0A0Z
LPT1 RFird0 j Accept | ] CRUSLPTZ
¢ CRU:LPTZ B fms 37
Outputs I Pinning Iﬂ Ll
(255 Ready nfa E——— Bz 4 |
2251 Axes moving nfa o
(2250 Boost nta il IJDD_ e M
1242 Spindle on/oft LFT1 Finl = LET2 — | hex Signal'wizz |
LPT2 Firl 7 =l fecept | Pinaiit test | . |
o Ok I X Abart | & Save... |
Signal wizzard
Integration of WinPC-NC is able to manage alot of different signals, certainly all
the signals inputs and outputs are not reqired for each task. Inthisway it is quite

o

simple to assign the required signals to the available pins of the LPT
ports at ncUSB using the signal wizzard.

Each LPT port disposes of 5 input lines at the pins 10, 11, 12, 13 and
15 and 4 additional output lines at the pins 1, 14, 16 and 17.

Y ou can connect the required signals at any possible pin. The
assignment is subsequently effected by the signal wizzard whichis
activated by parameter-machine-signals.

Attention: Please take greatest care when assigning and testing
theinputs and outputs. Be always awar e of uncontrolled actions
of the output signals.

7.2. Assignment of inputs

Assignment
of inputs

Please execute the following stepsfor assigning the input lines:

1. Connect the required switch or sensor to the available pin

2. First click to Pinout test and observe the LEDs in the next window
which are symbolizing the status of the individual input lines

3. 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
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red during pressing. However, a normally closed (NC) contact is
characterized when the LED light changes from red to black.

LPT1

LPT2

Fin 10 1

Inputs @ @

Fin 1 14

Outputs @ @

Fin 10 11

Inputs @ @

Fin 1 14

Outputs @

L Testwmning |

12 13 15
i,
,@ @ ..click om outputs to switch

il sl
@3
5 ?

1

Interactive signal testing

4. Click to the function 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).
Inputs |F'inning Iﬂ
1255 Start LPT2 Pinl&
1254 Stop nta
1247 Mot eady n/a

LPT1 Pin2 in]

1235 Ref.switch <
1236 Ref.switch Y

LPT1 Pinl2 inv|

LPT1 Finl1
Accept I

=

LPTT Pind 2 irer
LFT1 Pinl3
LFT1 Pinl 3 inw

LPT1 Pirnd 5 itw
LPTZ2 Fin10
LPT2 FinlQ it
LPTZ Pinl1

-

3 TR
) EATB0E02

I

Finout test

Assignment of pin numbers to the input lines

5. 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 theinverted pin
number, e.g. LPT1 PIN11 Inv.

6. After clicking the button Accept the selected pin number is
displayed in the assignment table.

7. Proceed in the same way with al other required input signals.

8. Save the paramater settings and if necessary, check once more all
assignments with the function SPECIAL FUNCTION-SIGNAL
TEST. Herewith a pressed switch must aways produce ared LED
light, i.e. aHIGH level.
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o

With inputs WinPC-NC reactsonly to a HIGH level. Please take
carethat the switching logic with the possibility for invertingis
assigned in the way that an activated switch generatesa HIGH
level.

7.3. Assignment of output lines

Assignment
of outputs

The assignment of outputsissimilar to the assignment of inputs.
Please carry out the following steps:

1. Connect the required cables to the available pins and use for
control purposesaLED light or alamp.

2. Click to Pinout test and observe the LEDs in the next window
which are symbolizing the status of the individual output lines

signaltest

Fin 10 M 12 13 15

T eseede
Fin 1 14 168 17

Outputs @ @ ,Q @ ...click on outputs ko switch

e 3D P
Fin 1 14 16 17
Outputs @ @ @ @

. Testrunning |

Interactive signal testing

3. Click by mouse on to the possible outputs and observe the level of
the cables. A blue LED light signalizes aLOW level or an output
switched off. A green LED light signalizes aHIGH level or an
output switched on. Please note or notice the corresponding pins
aswell asthe switching logic.

4. Click to the button Done and change again into the window of the
signal wizzard. Select now the corresponding output signal in the
right-hand window (e.g. Q242 Spindle on/off) and open the drop-
down menu below in order to assign the pin number (e.g. LPT1
PIN1).

5. After clicking the button Accept the selected pin number is
displayed in the assignment table.
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Outputs IF'inning Iil
0255 Ready n'a

Q251 Axes moving
0250 Boost n#éa

0242 Spindle on/off
0243 Coaling onoff

LPT1 Finl
LPT1 F'|n1Ei|nvL|

LET1 Finl 7]

-

Accept I

LFT1 PinlE
LPT1 PinlE i

LFPT1 Pinl 7 inv
LFT2 Finl
LPTZ2 Pinl inv
LPTZ2 Pinl4
{LPT2 Pinld inv

-

-

| easae |

J Aires XYL |

Assignment of the pin number for output lines

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

7.4. Input signals available

Possible inputs

WinPC-NC isableto manage following input signals:

Input signal
1255 Start
1254 Stop

1247 Not ready

1235-238 Reference

switch

1239-242 Limit switch -
1243-246 Limit switch +
1234 Z in position up

1233 Z in position down

1229-232 Limit switch

Summary

1228 Spindle speed

reached

1222 Protection hood

1221 Length sensor/

Surface probe
1180 JobSingle

1179 JobStart

1178 JobStop
1177 JobResume

1160-169 free
1100-109 free

Assigned action
Starts 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 sensors or tool length sensor

Starts a loaded job in step by step mode and stops after
each movement

Starts a loaded job from the main menu, previous check
concerning a change of the job data by the function
automatic reload

Stops running job
Continues interrupted job
Signals freely to dispose, with macro programming.
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All additional input signals which are indicated in the table are
reserved to special functions or only available in WinPC-NC

Professional.

7.5. Output signals available

Possible outputs ~ WinPC-NC is able to manage the following output signals :

Output signal
Q255 Ready

Q251 Axes moving

Q242 Spindle
Q243 Cooling
Q244 Dispensing
Q245 Purging with
compressed air
Q246 Job works

Q247 JobEnd

Q248 Collet chuck /
molette

Q249 Spindle
lefthand/righthand
Q219 Toggle/
Chargepump

Q218 Spindle speed/
PWM

Q100-115 Output M70-
mM87

Q220-230 free

Assigned actions

Indicates whether the controlling software is ready with
HIGH level. In the case of error the output turns to LOW.

Indicates moving (HIGH) or stopping (LOW) axes. This
signal can be used for reducing current at the rating
class limits.

Switches on/off the drilling-/milling spindle.

Switches on/off the coolant pump or the spray cooling
Switches on/off the dispensing signal.

Indicates with HIGH level an upwards moving and thus a
withdrawing Z-axis.

Job working in HIGH level and thus indicates automatic
operation.

Signals briefly the end of done job

Controls an automatic chuck in conjunction with tool
changer

Switches the rotation direction of the milling spindle, e.g
by M-functions M3 and M4 in G code programs.

Toogle output continuously switching with 12kHz, can be
considered as ready signal for machine control

PWM-signal (pulse width modulation) for speed step
display

Additional outputs, programmable with M-functions in G
code programs.

Signals freely to dispose, with macro programming.

All additional output signals which are indicated in the table are
reserved to specia functions or only available in WinPC-NC

Professional.
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8. Additional I nformation

8.1. Interpreters

At present, interpreters are implemented in WinPC-NC USB for
serveral NC data formats.

HPGL

Drilling data

Multicam

G code (DIN/ISO)

ISEL NCP

Postscript (vector information in EPS and Al files)
DXF (2D)

8.1.1. HPGL -Interpreter

Plotter data
with the HPGL
Interpreter

Windows HPGL
drivers

The HPGL interpreter recognizes the most important commands in
HPGL plotter language. Successful tests have been carried out with
various CAD and drawing programs.

Drawings from...

e AutoCAD®

« AutoSketch®
e Eagle®

e HCAM®

« CADdy®

...and other CAD systems can be processed without any problems.
Furthermore, the interpreter can also work with HPGL data from the
standard Window driver HP-Plotter, which programs such as...

e Core DRAW®
e Designer®

...and other Windows drawing programs use for preparing their data
and storing datain afile. Alternatively, it isalso possibleto use a
driver for following plotters: HP7475, HP Color Pro or HP
Draftmaster.
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HPGL Syntax Thefollowing commandsrepresent avalid HPGL datafile:

PA [x,Y[.x.Y; Move to absolute position(s)
PR [x,Y[.x.Y11; Moveto relative position(s)
PU [x,Y[,x.Y1; Lift and move tool

PD [x,y[,x.Y11; Lower and move tool

SP x; Select tool

[P X,y.[.%,V]; Define scaling points

SC X,Y,X.Y; Define scaling factors

Cl r[,a; Draw complete circle

AA xy,a[,cl; Absolute arc

AR x,y,a[,c; 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
FC102,i; Wait for LOW level at input i
FC200,a; Set output ato HIGH

FC201,3; Set output ato LOW

FC300,m; Activates a programmable macro m

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

» Theremust alwaysbe apair 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 anew
command

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

* Thelast command should lift the tool (PU;)

HPGL example PU; Sart by lifting tool
PA1000,1000; Then move to 1000/1000
SP1; Select tool 1
PD; Lower tool
PA1000,2000; Move square
PA 2000,2000;
PA 2000,1000;
PA1000,1000;
PU; Lift tool
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8.1.2. MultiCAM-Inter preter

HPGL
extended with
3D commands

The MultiCAM format is a 3D expansion of the HPGL standard. It
includes all previous HPGL commands and some additional ones by
means of which the Z-axis can be moved synchronously with the
other axes.

A differentiation is made between 2D and 3D modes. There must
always be 3 coordinates in 3D mode, i.e. one for the Z-axis as well.

ZZ0/1; Activates 2D or 3D mode

ZUz Toollift height of the Z-axis over the zero point
(overwrites the safety clearance parameter)

ZDz Plunge depth (overwrites the depth valuesin the
parameters)

SFv; Feed rate

Z0Od; Spindle speed

The syntactical rules of HPGL language apply analogously to
MultiCAM.

8.1.3. Drilling data inter preter

Variousdrilling
data formats

Drilling data
sntax

The drilling data interpreter recognizes datain the following
standards Excellon, Sieb& Maier1000 and Sieb& Maier3000.

A drilling file always starts with one or two percent signs and ends
with the command M30. In between, there can be any number of
lineswith X and Y coordinates and the tool number.

The syntax is as follows:

% oder %%
[Xvall[Yval][Tx]

There are two different formats. In format 1, the coordinate values
are always 5-digit numbers, although it is possible to |eave off the
trailing zeros (e.g. X021 corresponds to 2100).

Informat 2, leading zeros are discarded and the coordinate values
therefore comprise different numbers of digits.

The drilling formats prescribe the following syntactical rules,
amongst others, which must be observed when creating or revising
the data.
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* Every command must beinitsown line
» If coordinates and atool command are contained in the same line,
then the tool is changed first before drilling takes place at the
position
» The coordinates can aso include adecimal point, e.g. X123.456
* All lines before the percent sign(s) are regarded as remarks and
are skipped
Sample of drilling Short drilling programin Remark lines
datainformat2  format 2
% Sart of program
T1 Select tool 1
X1000Y 1000 Drill hole at 1000/1000
X1200Y 2340 Drill hole at 1200/2340
X2700Y 2950T2 Tool 2 drill hole at 2700/2950
Y 1000 Drill hole at 2700/1000
M30 End of program

Sample of drilling
datainformat 1

And here is the same example in format 1: (always 5-digit values,
with trailing zeros discarded)

Short drilling programin Remark lines

format 1

% Sart of program

T1 Select tool 1

X01YO01 Drill hole at 1000/1000
X012Y 0234 Drill hole at 1200/2340
X027Y0295T2 Tool 2 drill holeat 2700/2950
Y01 Drill hole at 2700/1000

M30 End of program

8.1.4. G code inter preter

WinPC-NC aso contains asmall G code command interpreter. The
G code language is used in professional and industrial applications
for programming NC machines.

The following commands ar e supported :

G commands GO0 Linear interpolation with rapid speed
G01 Machining, linear interpolation
G02 Clockwise circular movement
GO03 Counterclockwise circular movement
G04 Dwédll time, time with F command
G17 Plane XY
G18 Plane XZ
G19 PlaneYZ
G54.59  Shift of zero point
G70 Dimensionsin inch
G71 Dimensionsin mm
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M commands

Other

G81

G82

G90
Go1
G98

MOO

MO02

MO3

MO04

MO5

MO6

MO7

MO8

M09

M16

M30

M66
M70..77
M-70..-77
M80..87
M-80..-87
M90..99
M106
M107

mTmmTwnmZ2

ILJK

XY,Z
uyVv,w
A,B,C

m—rTXUo

Drilling and withdrawal in slow speed
Z-depth R-toollift P-dwell time
Drilling and withdrawal in rapid speed
Z-depth R-toollift P-dwell time
Absolute position information
Relative position information

Define subroutines

Program halt

End of program

Spindle on, clockwise rotation
Spindle on, counterclockwise rotation
Spindle off

Change tool

Coolant on

Coolant on

Coolant off

Wait for input, input number in F
End of program

Change tool, same as M06

Set output 100..107 to HIGH

Set output 100..107 to LOW

Set output 108..115 to HIGH

Set output 108..115 to LOW
activate programmable macros 1..10
set output HIGH for 3D printer head
set output LOW for 3D printer head

Record number

Spindle speed

Pin number (with M16 command)
Dwell time (with GO4 command)

Feed (without M 16 and GO4 command)
Speed in set unit of measurement (mm/s or
mm/min. or inch/min.)

Circle parameters

Select tool

Coordinates

Coordinates for 4th axis, if activated
Coordinates for 4th axis, if activated
Radius of arcs

toollift for G81/82 drilling

dwell time at G81/82 drilling

Call subroutines (1..20)
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Example: Square
with rounded
corners

%prog2 Sart of program

NO0O1 G90 Absolute coordinates
N002 G71T1 M6 Dimensionsin mm, tool 1
NOO3 GO0 X110 Y100 Z10 Speed to 1st position
NO004 G01 Z11 Plunge movement with Z
NO05 GO1 X190 Feed movement in straight line
NO006 GO3 X200 Y 110 J10 Arc about center point
NOO7 GO1 Y 190 etc...

N008 G03 X190 Y200 I-10

NO009 GO1 X110

N010 G03 X100 Y190 J-10

NO11 GO1 Y110

N012 G03 X110 Y100110

N013 G01 210

NO014 GO0 X0YO0 z0 Rapid speed to zero point
NO15M30 End of program

Bear in mind the following points when writing G code
programs:

The programs must be written using an editor or an external
program

The program name with % sign introduces the real program code,
al preceding lines are remark lines

At least one tool hasto be selected and changed, e.g. with T1 M6
in the program head (M6 is absolutely necessary)

Speeds are adjustable with F commands in mm/sec. or mm/min.
defined by paramaters.

The command number can be defined using N commands

For arcs, you can either use the |, J, K commands to define the
center point or R to program aradius. Positive radii produce an
arc less than 180° and negative radii an arc greater than 180°.

Up to 20 subroutines are defined at the end of the main program
after M30, using G98 Lx. The definition ends with G98 LO. The
subroutine call can be positioned anywhere with Lx.

In the course of the zero shift with G54ff the definition of the
zero point is made by the call line G54Xxxx Yyy by defining the
relative offset to the current zero point by the coordinate values.
Activating the zero point is then made by the only command G54
without coordinates.
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Example:
Drilling cycle
as subroutine

%prog2

NOO1 G90

N002 GO0 X110 Y100
NOO3 L1

NO004 GO0 Y 110
NOO5 L1

NO006 GO0 Y 120
NOO7 L1

NOO8 GO0 X0YO
NO09 M30

NO20 G98 L1
N021 GO1 Z20
N022 GO0 Z0
N023 GO1 Z25
N024 GO0 Z0
N025 G01 Z30
N026 GO0 Z0
NO027 G98 LO

8.1.5. ISEL NCP interpreter

Smple change
from ISEL
machines

Sart of program

Absolute coordinates

Rapid traverse to 1st position
Call drilling cycle

Next position

etc...

End of program
Define drilling cycle

End of subroutine

The format ISEL NCP is common to many users and mainly used by
machines and units of the companies ISEL and MES from the | sert
group. WinPC-NC is able to interprete commands of NCP programs,
excepting track data and track sections.

With this option it is quite ssmple to process by WinPC-NC current
NCP programs with an alternative machine.

Interpreted commands are for example:

FASTVEL
MOVEABS
MOVEREL
PLANE
CWABS
CWREL
GETTOOL
SPINDLE
DRILLDEF

VEL
FASTABS
FASTREL
CCWABS
CCWREL
WAIT
HALT
COOLANT
DRILL
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[@INC program B3| [8] winPC-NC USB [D:\CNC-Daten’,ncp',A1ZIFFGR.NCP]

00001 H|:||:|E||:||:|1 HPDOWN %200 - PP FILE File Move Parameters Special functions  Help
00002 WO0oo0z ;

00003 NODDDD3 - ATZIFFGFLNCF Mon Mar 23 07:24: 35 1998 | | | | | |

00004 MOOD0DA -

00005 NODDD0S EL 1000 |

00006 NODDDDS FASTVEL 25000 |T|?|? F E Fr _I _I _I” _I _I _I _I

00007 WO00007 MOVEABS Z-600

00002 WO0000g COOLANT OFF

00009 WO00003 GETTOOL 1

00010 WO00010 SPINDLE Cw RPK1000 TIMED

00011 WO0o011 COOLANT OM

00012 NODOD12 FASTARS 17030087475 Z-600

00013 MO00013 MOVEABS Z200

00014 WO0o014 el 000 plane =y

00015 WO0OD1S CCWREL 1-82825.00X-165637 Y1445 Z0 40
00016 WO0OO1E WEL 6000

00017 WO000T7 MOWEABS <4BE0vE7475 2200

00018 MOo00018 wel 6000 plane xy

00019 WO00DT9 COWREL 1828250165637 v-1445 Z0 A0 100
00020 WO00D20 MOVEABS X170300 vE7475 2200
00021 WO00021 WEL 2000

00022 Wo00022 MOVEABS Z-600

00023 WO00023 FASTABS X170300 87475 2600
00024 NODOO24 WEL 1000

00025 MO00025 MOYEABS Z200

00026 MOOODZE wel 000 plane =y

00027 MO00D27 CCWREL I- 82825 J0X-1B5637 Y1445 Z0 A0 50
00028 WO00028 WEL 6000

00023 MO00029 MOWEABS <4BE0vE7475 2200

00030 MOo00030 wel 6000 plane xy

00031 WO00D31 COWREL 1828250165637 v-1445 Z0 A0
00032 WO00D32 MOVEABS X170300 vE7475 2200

00033 WO00033 WEL 8000

00034 NO0OO34 MOVEABS Z-500 4
00035 WO00035 FASTABS X170300 87475 2600 -50
00036 NODOO36 WEL 1000

00037 MO00037 MOVEABS Z200

00032 MNO00038 wel B000 plane =y

00033 NO00033 CCOWREL I- 82825 J0X-1B5637 Y1445 Z0 40
00040 NO00040 YEL 6000

00041 MO00041 MOVEABS X4BE0YE7475 2200

00042 MOo00042 wel BO00 plane xy 50

00043 WO0OD43 CCOWREL 1828250165637 v-1445 Z0 A0
NNN44 KONNN44 MOVEARS 170200 YEFA7E 7200 _I online o | stopped |— o | 1:1 ‘XIQ.IES P V-46,977 | X19.188 : Y-46,977

Program and graphical display of an ISEL NCP program

150y

8.1.6. Postscript interpreter

As an additional interpreter a postscript import filter has been
implemented in WinPC-NC which filters vector information out of
common postscript files, e.q. asit is created by Adobe Illustrator® or
Corel Draw®. Other postscript informations in the files are
uninteressting for CNC processing and are disregarded.

Please create PS files always without header. Unfortunately, a
realtime display of the program of postscript files can not be
indicated.

8.1.7. DXF import

WinPC-NC can import filesin DXF format but will accept included
2D informations only. DXF is a common used exchance format for
drawings and technical constructions and can be created by nearly all
drawing programs.

Before creating a DXF file for WinPC-NC please ommit polylines
and splines and other complex data elements and unchain al existing
groups to single elements.
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8.2. Error messages

Error messages are displayed in asmall window in the middle of the
screen during operations in WinPC-NC.Messages in agray box do
not indicate there is a fault, but only provide information.

Thefollowing error messages may occur :

. L imit switch reached

The machine has moved on to one of the limit switches. It is necessary to move
back from the switch and perform reference rung again before continuing work.

e Machinenot ready

The connected controller or machine is not ready or not switched on. WinPC-NC
works in demo modes.

¢ HPGL syntax error

Thereisaninvalid HPGL command in the plotter file. It does not correspond to the
syntactical rules and therefore cannot be processed by WinPC-NC.

*  Connection canceled

The connection to the DLL communications module is interrupted. This can happen
when other window programs or drives interfere with the realtime tasks.

e Incorrect parameter

A parameter in the WPl or WPW fileisincorrect or the parameter file has been
corrupted.

e  Stop signal found
The stop signal has been detected. Please rectify the fault.

e« Gotoreference position first
WinPC-NC and the controller always need to know what their current position is.
Please dways perform reference travel after restarting the program.

e Error xx from controller

Aninterna error has occurred in WinPC-NC during communcation with the DLL
module. Please report this error to the program authors, providing as many details
aspossible.

e Datacannot bedisplayed

The NC data for the current file cannot be displayed graphically. Either they do not
match the selected format or they do not contain any tool actions. Another cause for
failure may be that the format identification is switched off or that an incorrect data
format has been adjusted.

e Tool not yet defined

A tool is needed which has not yet been programmed in the tool management
system. The appropriate parameters must always be defined prior to using tools.

. No tool file found

No tool file can be found. WinPC-NC therefore continues to work with default
values.

. Machineisat limit switch

When both limit switches on an axis are defined, WinPC-NC is unable to tell which
switch has been reached. Please move the axes in question back from the limit
switch manually and then restart reference travel.
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Command rejected by controller

Aninterna error has occurred in WinPC-NC during communication with the DLL
module. Please report this error to the program authors, providing as many details
aspossible.

M aschine not ready

The machine has not been switched on or thereis afault. The NOT READY input
on the axis controller signalsthis condition.

USB communication failed / Timeout

Communcation of WinPC-NC interferes with the realtime-DL L. Please make sure
your machine and USB hardware is connected with the original cable and thereis
no USB hub between. Disable all power saving functions for computer and
especially from the USB port in your hardware manager of Windows.

Protection hood not closed

The protective hood or another protective device has not been closed and therefore
no process can be started. The machine can till be set up.

Filewith invalid format

The selected file does not match the set data format. Change the parameter or the
dataformat to HPGL or drilling format.

Help file not found

The file with the help texts cannot be found. It is called WINPCNC.HLP and must
be located in the current folder or in the WinPC-NC folder. No help texts can be

displayed.
Workpiece exceeds working area

The set working area was exceeded during machining of the current workpiece. It
may be possible to rectify this condition by performing reference travel. If not,
either change the unit of measurement,move the zero point or increase the working
area.

Next position outside working area

The current working process has been cancelled because the next position to which
movement should take place is outside the set working area. Correct the settings
and restart the working process.

Unknown command

The NC file contains an unknown command and the working process has therefore
been stopped. It can now be cancelled or continued with the next command.

Cannot createfile

WinPC-NC tried unsuccessfully to create afile on the current drive. Either the
driveisnot ready or it is full, write protected or you do not have any accessrights.
Correct the problem or change to another drive.

No park position defined

Y ou can only move to the park position if you have defined the corresponding
coordinates, i.e. they are set to values other than zero.

Required tools not defined

The working file uses tool numbers which have not yet been defined. The plunge
depth and plunge speed must be defined for every tool, and HPGL files also need
the feed speed to be defined.

Tool movesin too far
The plunge depth of atool or the depth and the defined feed corrections are deeper
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than the maximum plunge depth or the limit of the Z-axis working area.

G code or DIN/ISO syntax error

Thereisasyntactical error in the G code file being processed. Please use the editor
to correct the line in question and restart the working process.

M aschine positioned on thereference switch

Y ou intend to execute areference move, however thereis at |east one axis already
positioned on the reference switch. Start moving back all axes from the switches by
manual operation.

Cannot createfile

WinPC-NC tried unsuccessfully to install afile. Possibible causes are insufficient
memory capacity or missing allowance for access in the current register.

Out of memory

There isinsufficient vacant main memory space for processing actions by WinPC-
NC. Please extend the virtual memory in the system control and restart WinPC-NC.

Incorrect realtime-DLL

There are communcation problems between the actua realtime module and
WinPC-NC which are probably caused by another licence.

DIN-syntax error / DIN-circular arcerror

Thereisan incorrect command in the indicated line of the DIN/ISO file or the
programed circular arc does not match the indicated center point.

Error in speed
The defined speed does not match the corresponding machine parameters.

8.3. Special versions of WinPC-NC

Special
applications
on request

The authors are always grateful for opinions and suggestions.

If required, hardware and software solutions can be worked out for
your specia application, or our standard products can be adapted to
optimize their functions for you. Please ask us for a quote without
obligation.

We have taken great efforts already in the past to provide an
optimum of solutions concerning special functions and options. As a
result we have launched successfully our professional version, called
WinPC-NC Professional. This application is absolutely qualified for
individual operation purposes and for controlling specific accessory
components.

Here are some examples:

» Dispensing plants for glass inserts and reconstructed motif
glasses

» Laser welding plants and laser marking devices
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Plasma cutting plants and oxy cutters
Laboratory applications for complex measuring tasks
Machines using double heads and double Z axes for two tools

and there are many other applications besides

In conjunction with the axes controller of Win-PC-NC Professional
you have aso the possibility for direct control out of external
programs. The communication report of the axes controller is
carefully documented and can be provided on request. Thus the user
is ableto apply any other host systems independent of the WinPC-
NC user interface.
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