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Legal Notice

Lawful purchase of the WinPC-NC control program conveys permission for one person to
utilize the WinPC-NC control program and its manual. Copying or modifying the WinPC-
NC control program - including any of its constituent parts - or its manual are forbidden.
Furthermore, any unauthorized transmission of the program or its manual - including any
extracts - will be legally prosecuted by all means available.

The authors reserve all rights to the WinPC-NC program, its constituent parts, and its
manual, including all accepted forms of copyright.

WinPC-NC may not be used in association with medical equipment or food preparation
without the explicit, written permission of the author.

Despite extremely thorough testing, it is never possible to completely eliminate all faults
and ensure problem free operation. No responsibility can be accepted for damage caused
as a result of using our program. We would be grateful to receive feedback, positive and
negative, and detailed reports of any problems from lawful WinPC-NC users.

Support and reduced cost updates are available for registered customers. Registration is
performed by sending us an email containing the WinPC-NC version number, your as-
signed serial number, and your mailing address to the email address below. This informa-
tion may be found on the installation media or visible in the program window when
WinPC-NC begins execution.

Please register your license!!!!

Burkhard Lewetz
Hardware-Software
Brückenstrasse 7
D-88074 Meckenbeuren
Germany
eMail  info@lewetz.de
Homepage  www.lewetz.de

MS-Windows is a registered trademark of the Microsoft Corporation.
Other products mentioned are registered trademarks of their corresponding companies
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Safety Notices
NC equipment generates magnetic fields which can cause injury, death, or equipment
damage (e.g. heart pacemakers). Refer to your equipment manual for details.

NC equipment can cause injury or death when operated incorrectly. Refer to your equip-
ment manual for details.

NC equipment are an electrical shock hazard. Refer to your equipment manual for details.

NC equipment can cause a fire. Never leave an NC machine unattended when it is oper-
ating. Always have a fire extinguisher nearby.

NC equipment may use chemicals (e.g. lubricants, coolants, oils) which can cause injury
or death. Refer to each chemical’s safety and toxicity documents for more details.

NC equipment may cause hearing damage. Ensure one or more forms of hearing protec-
tion are in use before nearing the equipment.

NC equipment may can cause eye damage. Ensure one or more forms of eye protection
are in use before nearing the equipment.

NC equipment may release airborne particles that can cause lung damage, allergies, im-
mune system disorders, and other serious conditions. Ensure one or more forms of air
protection are in use before nearing the equipment.



WinPC-NC

- 4 -

Table of contents
Legal Notice .............................................................................................................. 2

Safety Notices ........................................................................................................... 3

About this manual...................................................................................................... 7

Definitions.................................................................................................................. 8

Use of typography ..................................................................................................... 9

WinPC-NC Versions.................................................................................................. 9

1. What can WinPC-NC do?.........................................................................10
WinPC-NC:.............................................................................................................. 11

2. First Steps ................................................................................................13
2.1. Requirements ................................................................................................... 13

2.2. Installation ........................................................................................................ 15

2.3. Launching the program..................................................................................... 16

2.4. Initial setup and test run ................................................................................... 18

2.5. Exiting WinPC-NC ............................................................................................ 19

3. Operating WinPC-NC...............................................................................20
3.1. Graphical display of an NC file ......................................................................... 20

3.2. Drop-down menus and function keys ............................................................... 26

3.3. The individual menus........................................................................................ 26

3.3.1. FILE menu ............................................................................................ 27

3.3.2. MOVE menu ......................................................................................... 29

3.3.3. PARAMETERS menu ........................................................................... 43

3.3.4. SPECIAL FUNCTIONS menu............................................................... 46

3.3.5. HELP menu........................................................................................... 52

4. 2D-CAM Functions...................................................................................54
4.1. Overview .......................................................................................................... 54

4.2. Setting options.................................................................................................. 54

4.3. Example 1 ........................................................................................................ 58

4.4. Example 2 ........................................................................................................ 61

5. Parameter Settings ..................................................................................64
5.1. General............................................................................................................. 64



WinPC-NC

- 5 -

5.2. Basic Settings................................................................................................... 65

5.2.1. Basic Settings - Ports............................................................................ 65

5.2.2. Basic Settings - Display/Operation........................................................ 66

5.2.3. Basic Settings - X-,Y-,Z-axis ................................................................. 69

5.2.4. Basic Settings - 4.-axis ......................................................................... 72

5.2.5. Basic Settings - Equipment ................................................................... 73

5.2.6. Basic Settings - Dimensions ................................................................. 74

5.2.7. Basic Settings - Homing........................................................................ 75

5.2.8. Basic Settings - Jog .............................................................................. 77

5.2.9. Basic Settings - Signal Wizard .............................................................. 78

5.2.10. Basic Settings - Spindle ...................................................................... 78

5.2.11. Basic Settings - Speed control ............................................................ 80

5.2.12. Basic Settings - Monitoring ................................................................. 81

5.3. Coordinates ...................................................................................................... 83

5.4. Tools................................................................................................................. 86

5.4.1. Tools - Activation .................................................................................. 87

5.4.2. Tools - Speeds...................................................................................... 88

5.4.3. Tools - Dimensions ............................................................................... 90

5.4.4. Tools length - measurement and compensation ................................... 91

5.4.5. Tools - ATC Magazine .......................................................................... 93

5.5. Miscellaneous parameters................................................................................ 94

5.5.1. Miscellaneous - Display/Operation........................................................ 94

5.5.2. Miscellaneous - Job process................................................................. 98

5.6. Technology..................................................................................................... 101

5.6.1. Technology - Job nesting.................................................................... 101

5.6.2. Technology - Cylindrical axis .............................................................. 102

5.6.3. Technology - Tangential-cutting.......................................................... 104

5.6.4. Technology - 3D-Printing .................................................................... 106

5.6.5. Technology - Laser ............................................................................. 107

5.6.6. Technology - Grinding......................................................................... 108

5.7. Macros............................................................................................................ 109

5.8. Import Formats ............................................................................................... 112



WinPC-NC

- 6 -

6. Setting up a New Machine .....................................................................115
6.1. IEEE 1284 port (LPT) pins.............................................................................. 116

6.2. Determination of axis resolution ..................................................................... 117

6.3. Determination of direction............................................................................... 118

6.4. Home and limit switch adjustment .................................................................. 120

6.5. Setting up the Home Switches ....................................................................... 120

6.6. Control of settings .......................................................................................... 121

6.7. Additional steps .............................................................................................. 122

6.8. Input and output signal management ............................................................. 122

6.9. Assignment of inputs ...................................................................................... 123

6.10. Assignment of output lines ........................................................................... 125

6.11. Supported Input Signals ............................................................................... 126

6.12. Supported Output Signals ............................................................................ 128

7. Additional Information ............................................................................129
7.1. Interpreters ..................................................................................................... 129

7.2. Error messages .............................................................................................. 136



WinPC-NC

- 7 -

About this manual
The WinPC-NC manual is divided into chapters:

Chapter 1 : The basics: computer requirements and potential uses.

Chapter 2 : Quick start guide: installation, initial program set up, and use.

Chapter 3 : Description of all program features.

Chapter 4 : 2D-CAM functions: Sorting and tool diameter compensation.

Chapter 5 : Parameter and option descriptions.

Chapter 6 : Detailed, step by step start-up procedure.

Chapter 7 : Signal Wizard: How input and output signals are defined and
assigned.

Chapter 8 : NC data format interpreters and error messages.
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Definitions
Job or NC file A file with NC data which is read and processed by WinPC-NC.

The file may contain many types of data - milling, plotting, eng-
raving, drilling, and grinding.

Job or process The reading of an NC file and its resultant effects on the atta-
ched NC machine.

Command An individual instruction in the job file which gives rise to one
more actions on the attached NC machine or in WinPC-NC.

Button Clickable field that performs a specific function.

Checkbox Clickable box which activates or deactivates a specific parame-
ter or function (e. g. signals). An activated checkbox is marked
with a cross.

Axis assignment depends on how you view your machine:

Axis assignments with your view parallel to the gantry

Axis assignments with your view perpendicular to the gantry
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Use of typography

Keyboard action Normal script enclosed in a box:
(EN T EREN T EREN T ER )

Cursor keys Normal script enclosed in a box:
(((U P)U P)U P) (((LEFT )LEFT )LEFT ) (((PG DN )PG DN )PG DN )

Menu names Hyphen separated words, all in upper case:
FILE-DISPLAY

Messages Italic script: 'Perform reference movement? Y/N'

Function names Capital letters: SIGNAL TEST

WinPC-NC Versions
WinPC-NC Light is our low-cost offering, perfect for beginners. One can engrave, mill,
drill, and create PCB boards and perform 2.5D milling. Machine control is handled via
nc100, an external USB module capable of controlling one IEEE 1284 compatible port
(LPT).

WinPC-NC USB is an enhanced version of WinPC-NC Light that adds additional NC da-
ta format interpreters and many useful features. Operations may be performed in 2.5D, as
well as with 3 and 4 axes. Machine control is handled via a choice of external USB
module:

nc100
Supports one IEEE 1284 compatible port (LPT).

ncUSB
Supports two IEEE 1284 compatible ports (LPT).

WinPC-NC Professional is our version designed for industrial use. Machine control is
handled via CNCCONS, our external motion controller. The CNCCONS controller off-
loads timing and CPU intensive operations from the PC. True real-time control with the ut-
most stability and reliability is possible. Custom hardware configuration, software, and
mounting services are available.

Please contact WinPC-NC if there are special requirements (e.g. direct LPT control, SMC
cards, custom motion controllers) for your application.
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1. What can WinPC-NC do?
The WinPC-NC program turns a PC into a universal NC controller. Applications include:

• Milling • Plotting • Tangential cutting

• Drilling • Welding • Foam cutting

• Grinding • Laser cutting • Foil cutting

• Engraving • Plasma cutting • PCB construction

• 3D Printing • 3D Scanning • Dispensing

• Fabric and plastic sheet
cutting

A 3 axis milling machine
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WinPC-NC:
Offers a well thought out user interface that is easy to learn. A context sensitive help
system makes getting work done easy.

Offers an almost unlimited working range

Handles stepping frequencies up to 80 Khz (interface dependent).

Uses keyboard or mouse commands to precisely jog (move) around.

Displays your NC data graphically. Scale, zoom, shift, rotate, and reflect as neces-
sary.

Allows axis resolutions, speeds, backlash compensation, and ramp length for the X, Y,
and Z axes to be set within generous limits.

Supports a 4th axis. It can be programmed as U, V, W, A, B, C, or tangential axis T

Supports home and limit switches: up to 10 inputs and 8 additional outputs can be set
within generous limits

Outputs signals that can be used for synchronizing with external equipment (e.g. job
start, spindle speed reached, machine ready)

Recognizes HPGL, DIN/ISO, MultiCAM 2D and 3D, drilling formats, ISEL NCP,
EPS/AI and DXF (2D).

Has extensive tool management functions. Tools can be selected individually, colors
can be assigned; feeds and speeds specified; unique characteristics handled.

Supports automatic tool changers. Up to 10 magazine positions are supported.

Has CAM functions for cleaning up drawings. Sorting by tool and position; tool diame-
ter compensation.

Handles speed settings as slow as 0.01 mm/s and as fast as 1000 mm/s.

Offers an integrated high-performance file editor. An external editor may be specified
and used as well.

Supports speed control of drilling/milling spindles. Rotation can be clockwise or coun-
terclockwise.

Supports Metric and Imperial units. Dimensions may be millimeters or inches; speeds
may be mm/sec, mm/min, or inches/min

Works with multiple languages: 20 languages are available at the time of writing; more
are being added.
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Has a flexible macro language. Functions can be called at various points in a job.

Allows feed and spindle speeds to be overridden at any time.

Supports automatic and manual tool length compensation.

Can be remote controlled via external inputs.

Supports hand controllers (pendants).

Supports independent machine, job, and application profiles.

Has Manual Data Input (MDI) capability. Enter low level commands.

Supports job nesting

The WinPC-NC user interface
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2. First Steps
2.1. Requirements

Personal Computer (PC) - desktop, laptop/notebook, or netbook - running at a mini-
mum of 2 Ghz clock speed.

50 MB of free storage space.

1 GB of RAM. 4 GB or more is strongly recommended. Memory requirements grow
with the size of the NC file being processed.

Screen resolution of 1024x768. A higher screen resolution is strongly recommended
as this allows for increased flexibility.

A keyboard.

A 2 or 3 button mouse. A scroll wheel is strongly recommended.

32-bit or 64-bit version of MS-Windows - Windows 7 or newer.

The OS and all its drivers should be up to date.

Deactivation of any CPU and system power saving settings, screen savers, hard disk
indexing and defragmentation programs, automatic update checking, automatic shut-
down capabilities, and any CPU clock speed adjustment features.

A free USB 2 port for an external USB module (e.g. nc100, ncUSB). The power sav-
ing settings for USB ports and device manager must be deactivated.

Do not have a USB hub or switch between the PC USB port and an external USB
module.

When using nc100 or ncUSB, be sure to use the bundled USB cable.
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WinPC-NC is not limited to working with the nc100 and ncUSB modules. You're free to
integrate any external USB module yourself or we can provide integration services.

WinPC-NC USB ensures that correct USB driver is available for operation with the nc100
and ncUSB USB modules. 

ncUSB module and cable

nc100 module and cable
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2.2. Installation
When WinPC-NC is first being installed, do not connect an external USB module (e.g.
nc100, ncUSB) until after completing the installation procedure.

WinPC-NC is installed using a user-friendly installer program. Insert the CD into your
CD/DVD drive and wait for automatic installation to start. If the installation does not start
automatically, open the CD drive and start the installation by double clicking SETUP.EXE.

The installation wizard guides you through the installation procedure. When completed,
the target directory will contain the following files:

WINPCNC.EXE
WINPCNC.WPI or WTI
WINPCNC.WPW or WTW
WINPCNC.WPO
WINPCNC.MAC
WINPCNC.PDF
WINPCNC.LNG and LNG2
WCNCCON.DLL
README
*.DLL
*.PLT  *.SMM  *.DIN
*.NCP  *.EPS  *.DXF

The WinPC-NC program
Parameter file
Machine tool file
CAM function settings
Initial or user defined macro definitions
This manual in PDF format
Multilingual messages and texts
Communication library for nc100/ncUSB
Important, late breaking information
Files required by the system folder
Sample NC files

Be sure to open and read the README file as it will contain important information!

After the WinPC-NC installation completes, plug in your external control module. For the
nc100 and ncUSB, choose any available USB 2 port.

Connecting an nc100 or ncUSB module will result in an immediate hardware identifica-
tion message followed by driver installation. When driver installation completes, you will
receive message that the module is ready for use.
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2.3. Launching the program
WinPC-NC is launched simply by clicking the desktop icon or from of the start menu.

If WinPC-NC came bundled with your CNC machine, the first time the program starts, a
menu will appear asking you to select your machine. Your selection will ensure that the
machine parameters and settings appropriate to your machine will be used.

The WinPC-NC working window will appear.

If the ncUSB or nc100 module is not plugged or cannot be recognized, an error
message is displayed, and WinPC-NC runs in its demonstration mode.

All buttons and menus can be activated by clicking on them with the mouse. Descriptions
of the button can be found on the next page.

WinPC-NC main window
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WinPC-NC Window section descriptions

Title bar The WinPC-NC working window title bar.

Menu bar Drop-down menus open from the menu bar.

Button bar Useful buttons for rapidly performing many actions.

Tool bar Buttons for NC data display and manipulation.

Display Area Graphically displays the currently loaded NC file.

Status bar Multipurpose status display area:

The nc100/ncUSB status (online/offline).

The operating status of the software.

The operating status of the NC machine.

The emergency stop status (in red).

Error and warning messages.

Helpful texts concerning the action being performed.

The button bar icons:

End the program Joystick movement

Open an NC file Initialize the machine

Load current or new
file in the editor

Parameter settings

Call profile
management

Handling of molett

Start Job Tools
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Jog Current version information

Move to current
zero point

HELP

Move to current
park position

Last Button Current technology function
if selected

2.4. Initial setup and test run
Executing an initial test is simple. Connect the NC machine motor signal wires according
to the following assignments:

WinPC-NC uses the following signals for motor control:

Pin 2
Pin 3
Pin 4
Pin 5
Pin 6
Pin 7
Pin 8
Pin 9

X axis motor direction
X axis motor clock
Y axis motor direction
Y axis motor clock
Z axis motor direction
Z axis motor clock
4th axis motor direction
4th axis motor clock

DIR X
CLK X
DIR Y
CLK Y
DIR Z
CLK Z
DIR 4
CLK 4

Check and double check the wiring before using the MOTOR TEST or JOG function of
WinPC-NC. Watch the machine carefully and be ready to use the emergency stop should
an unexpected motion occur.

If any unexpected motion occurs, power off the NC machine and disconnect the
nc100/ncUSB module. Inspect the signal connections and make any necessary adjust-
ments. Repeat this procedure until everything is working as expected.
Detailed instructions concerning the start-up procedure are given in a separate chapter.

IEEE 1284 parallel port (LPT) pins
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2.5. Exiting WinPC-NC
You can exit WinPC-NC at any time by clicking on the program end button or by selecting
FILE-EXIT.
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3. Operating WinPC-NC

3.1. Graphical display of an NC file
WinPC-NC fills the Display Area with a graphical representation of an NC file as soon as
its data is loaded. All contours or vectors are displayed in color.

The initial view presents the NC data looking down at the XY plane. Other perspectives
may be selected; the NC data can be rotated, scrolled, and zoomed. Measurements can
be estimated by referring to the grid-lines.

Initial perspective view after loading an NC file
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Here we see an NC file with its data zoomed. The work piece zero point appears as a
small circle and the current position of the machine appears as a small red dot.

The Tool bar buttons (left to right):

Activate/Deactivate tools

When the NC data is initially displayed, each tool involved in the job is
displayed with a different color. Each tool can be activated or deacti-
vated from the display by clicking on its number. The Display Area will
immediate be updated with the current selections.

In the example image on the left, tools 1, 2 and 4 are activated. Tool
number 3 is deactivated and tool number 5 is not involved in this job.

Display or shield original distances

Subsequently to a radius compensation with the internal 2D-CAM
function original directions can be displayed or shielded.

Zoomed NC file
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Display with and without original distances

Toggle trial runs

Unnecessary trial runs will be displayed or suppressed.

Reset display view

Restores the Display Area to its initial condition. Any changes to the
NC data will be lost. If a mode is selected, it will be deselected.

Zoom the data

The NC data may be zoomed - magnified - by activating this mode.
The mouse cursor will change to notify you that zooming is in effect.
Click the left mouse button in the Display Area and moving the mouse
around will cause the NC data to zoom.

Zooming can also be done by moving the mouse scroll.

Scroll the data

The NC data may be scrolled – moved around - by activating this
mode. The mouse cursor will change to notify you that scrolling is in
effect. Click the left mouse button in the Display Area and moving the
mouse around will cause the NC data to scroll.

Scrolling can also be done by moving the mouse around while in the
Display Area and keeping the right mouse button pressed.



WinPC-NC

- 23 -

Orbit the data

The NC data may be orbited - rotated around - by activating this
mode. The mouse cursor will change to notify you that orbiting is in
effect. Click the left mouse click in the Display Area and moving the
mouse around will cause the NC data to be orbited.

Standard perspective views

Clicking this button cycles the display through 4 useful perspectives.

Four views of the workpiece with axes visible
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Toggle background color

Toggles the background color of the Display Area between light and
dark. This is often useful when viewing difficult to see data.

Light and dark background color

Grid on/off

Activates or deactivates the grid lines which serve as a useful refer-
ence. They are automatically scaled according to the drawing size.
The grid size is indicated by the GX and GY data in the Status Bar.

Cycle axis display

Cycles the display of the axes. The axes will be hidden, only XY will
be displayed, or XYZ will be displayed.

Select the display area

Display only the piece to be produced and its corresponding data. It is
also possible to display the defined work piece, or the entire machine
work space.

Adjusting the display area makes it easier to visualize the data and
make any adjustments.

Rotate data by 90 deg around Z

The NC data is rotated by 90°. This can quickly make sections of the
data more easily visible.



WinPC-NC

- 25 -

Set current machine position

The current machine position is represented by a small red dot in the
Display Area. This function moves the current position to anywhere
along a tool path. Simply click on the tool path and the current posi-
tion is set to that location. The file zero point will be re-calculated.

Using this method, it is quite simple to position the working piece and
the NC file with great accuracy.

Move machine to position

This function moves the machine to the position indicated by the cur-
sor. Movement will be performed using a machine rapid move com-
mand. Care must be taken when using this command so as to not
cause the machine to collide with anything.

Center data in the working area

When working with engravings and millings it is sometimes advisable
to center all of data to a pre-set area or on an empty part. The center-
ing function accomplishes this. The zero point parameters will be re-
calculated and no size change will occur.

Centering area means pre-defined work piece area. Any definitions
and settings can be specified in parameter-coordinates or by manual
move to the left bottom or top right corners as well as by the function
keys (F5) and (F6).

Scale Data

Scale the work piece data by 90% or 100%.

Undo scaling and centering

Previous scaling and centering operations are reverted. The previous
parameters are restored.

2D CAM functions

WinPC-NC can apply CAM functions to many 2D data formats (e.g.
HPGL, EPS/AI, DXF(2D), and drilling). The 2D data can be cleaned
up, sorted, and optimized. Tool diameter compensation can be speci-
fied.

A detailed step by step guide can be found in the next chapter.
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WinPC-NC allows many of its windows to be torn from the initial window and posi-
tioned anywhere you like. The position of any torn windows is retained from ses-
sion to session.

3.2. Drop-down menus and function
keys
WinPC-NC has an easy to use user interface. All functions may be found in drop-down
menus. Many of the menu entries have an accelerator, a function key assigned to make
rapid access possible.

The drop-down menus are functionally grouped - file, movement, parameters, special
functions, and help.

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

The most important function keys are:

(F1) Activate the help system
(F2) Load NC file
(shift-F2) Load parameter data
(F3) Start job from beginning
(shift-F3) Start job from defined point
(F4) Move to XY origin
(F5) Jog (mouse or pendant)
(shift-F5) Jog (joystick)
(F7) Load file into editor
(F8) Start machine initialization
(F9) Move to parking position
(F10) Open pull down menu

3.3. The individual menus
Each menu and its items are explained in detail.

Some menu items may not be available at all times (e.g. joystick control when no joystick
is configured).
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3.3.1. FILE menu

The FILE menu is used for loading files for analysis
and processing, editing files, and to exit WinPC-NC.

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

FILE - OPEN
This menu item loads the selected NC file and any previous parameter data.

The standard file selection dialog will appear. Select the file you wish to load. Once the
NC data is loaded the Display Area will present the data graphically.

FILE - OPEN WITHOUT PARAMETERS
This item loads the selected NC file but ignores any previous parameter data.

The standard file selection dialog will appear. Select the file you wish to load. Once the
NC data is loaded the Display Area will present the data graphically.

FILE - LAST OPENED
This item will display the last NC file that was opened. Click on the file name to load it.
Once the NC data is loaded the Display Area will present the data graphically.

Open...                            F2
Open without parameter...
Last opened
Editor                                    F7

Exit
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FILE - EDITOR

This item activates the
NC file editor. The
WinPC-NC editor will
be used when an exter-
nal editor has not been
specified.

The editor will start. If
an NC file is currently
loaded, its data will be
presented.

The editor can also be activated by hitting (F7) or by clicking the edi-
tor button.

FILE - EXIT
This item exits WinPC-NC. Any NC machine activity will be terminated; all files will be
closed.

Clicking the exit button has the same effect.

The WinPC-NC editor displaying a G-Code file
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3.3.2. MOVE menu

The MOVE menu contains those functions which are
used for controlling the machine and manipulating
tools.

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

MOVE - START

This item will start the loaded job from the beginning.

Pressing (F3) or clicking the START button has the same effect.

The current tool position, marked by a red dot in the Display Area, will
be updated in real-time.

A Job running window will appear. The percentage of the job that has
been completed is updated in real-time.

The feed and spindle rates may be adjusted, up or down, in steps of
5%. The minimum rate is 10%; the maximum 200%.

Clicking the STOP button or by pressing the (ESC) key will terminate
the job. The machine will immediately stop moving (no steps will be
lost), the spindle will be turned off, and any coolant distribution will be
turned off.

Start F3
Start from...
Start single steps

Zero point XY           F4
Park position F9

Jog  F5
Joystick jogging
Initialize machine F8

Select tool

The Job running window
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After STOP, a job may CONTINUE from the point it was stopped or RESTART from the
beginning.

During the interruption, it is possible to change parameters, clean the tool, or jog the ma-
chine.

The ability to CONTINUE (from the Job running window) is controlled by a setting in the
PARAMETERS menu.

The START-FROM menu item (see below) can be used to continue a job.

MOVE - START FROM...
This item allows the loaded job to be started from the beginning or a designated place.
There are four ways to choose the designed place.

Start from the specified job percentage

Start from the line marked in the program window

Start from... menu
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Start from the point of interruption less a percentage

Start from the point of interruption less a number of program lines.

WinPC-NC will determine the point to begin, move to it, and process the job from there. If
the job is being continued, the spindle and coolant will also be restored before motion be-
gins.

START - SINGLE STEP
This item runs the loaded job one NC instruction at time. One NC instruction will be per-
formed and WinPC-NC will wait for the CONTINUE or CANCEL button to be hit.

Moving one NC instruction at a time is useful for debugging a problem or slowing the ma-
chine down so one can see exactly what is going on.

Uncheck the single step check box and hit CONTINUE to resume full speed execution.

Start-Single step
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MOVE - ZERO POINT XY
MOVE - PARK

These items cause the machine to move to the named location.

Care should be taken to ensure that a collision does not occur.

The (F4) and (F9) keys are accelerators for these locations respectively.

MOVE - JOG

The item enables manual movement of the machine.

Jogging can also be accessed by pressing (F5) or the JOG button.

Movement may be performed via numeric key pad or mouse. Step-by-step, precise dis-
tance, or continuous motion may be specified.

Briefly pressing a key or clicking the corresponding direction button with the mouse exe-
cutes a single motion command. Holding a key down or keeping the mouse button
pressed causes continuous motion. The changeover time can be defined as a parameter.

JOG function
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The numeric keypad keys - (1) to (9) - correspond to the arrows in the Manual move-
ment window. The (+) and (-) keys move the Z-axis.

The machine position is displayed in two ways. The first is relative to the the home
switches. The second is relative to the zero point of the work piece.

WinPC-NC maintains two coordinate systems. The first is relative to the machine
and is based on the home switches. The second is relative to the zero point of the
work piece. The work piece coordinates are often relative to the bottom left-hand
corner of the work piece.

How WinPC-NC will
move is shown in
the lower left hand
corner of the jog
window.

When continuous is
displayed, motion
will be in discrete
steps. If a distance
is displayed, motion
will be in discrete
distances of that
size and units.

The discrete distance
may be entered or se-
lected from the pop up
menu. The size and
units of the menu dis-
tances are determined
by the units setting in
parameters (Metric or
Imperial).

As long as a key or button is pressed, the
machine will move. As soon as the key or
button is release, the machine will come
to a halt. No steps will be lost by this proc-
ess.

Checking the Reset to continuous checkbox will immediately reset the movement to
steps (continuous).

Be careful! Jogging can result in a collision which can damage the machine, spin-
dle, or tool. 

These spindle and coolant check boxes control their respective functions during jogging.

Closing the Manual movement window ensures that the spindle and coolant pump are
turned off.
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It is possible to move to certain well-known locations. Simply
click on the Move to button and selection the desired loca-
tion. The machine will move to location.

Similarly, the current position can be saved as one of the
well-known locations. Simply, click on the Save to button
and select the location.

A movement in progress can be stopped by clicking the Stop button. Click on the Exit
button when you’re finished jogging.

WinPC-NC can automatically determine certain Z-axis heights via a probe or surface
block sensor. The sensor should be connected to an input; its cable must allow easy
placement anywhere in your machines work volume. The sensor height will limit the thick-
ness of the stock that you can place in your machine.

The measuring sequence involves several steps:

Move the machine over the point to be measured

Place the probe or sensor on top of the work piece and underneath the tool.

Start measuring process. WinPC-NC slowly moves the Z-axis down until the sensor
contact trips. Motion stops when the sensor trips and WinPC-NC uses the stopping
position and the height of the sensor (a parameter) to set the Z-axis height.

If a 4th axis is available, the appearance of the jog dialog is somewhat different. It in-
cludes the expected buttons as well as a control for the rotation. The rotation axis is de-
fined as a parameter; the letter associated with it appears in the dialog.
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Jogging with a 4th axis

SOFTSTICK is a simulated joystick. The center point is established
by clicking the left mouse button. Moving the mouse with the left
mouse button held is analogous to moving a joystick.

The jog speed is governed by the three speed selection buttons.

SOFTSTICK function for freely movable axis
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Releasing the mouse button halts any motion.

The circle controls moving in XY and the right-hand bar controls moving in the Z-axis. By
clicking the lock symbols the specified axis will be fixed, preventing any further move-
ment.

SOFTSTICK – move with fixed Y-axis (Lock-Y)
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Using TARGETED MOVE distances, velocities, and spindle speed can
be specified. One can easily perform motions and cuts.

An edge probe automates locating a stock or work piece edge.

Select the button appropriate to the motion desired. WinPC-NC then slowly moves the
edge probe laterally until it touches an edge. The motion will stop when edge probe con-

Specific Movement

Edge probe
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tacts an edge. The edge probe will be backed off slightly from the edge, lifted to the tool
lift height, and moved such that the center of the probe is exactly above the edge.
After a measurement, the new position can be saved as zero point of an axis.

To measure the center of a circle WinPC-NC moves in the X and Y direction until it estab-
lishes four points on the circumference of the circle. Once the four points have been lo-
cated, the center of this circle is computed and the probe moves to the exact center of the
circle.

WinPC-NC supports pendants
(hand controllers). These are
useful for moving a machine, es-
tablishing axis zero points, saving
specific location data, and inter-
rupting a job.

WinPC-NC directly supports the
HR-10 pendant. It is can be or-
dered from us. It is a USB device
and comes with a 3M cable.

Moving around has never been
so easy!

Further more information about
the HR-10, contact us or find the
documentation on our WEB site.

JOG edge probe
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MOVE - JOYSTICK JOGGING

A joystick - rather than using a mouse, a keyboard, or a pendant - can
be used for jogging.

Prior to use, a joystick must be configured in Windows system and calibrated in
WinPC-NC.

To move in X and Y, simply move the joystick. To move the Z-axis press and hold button
1 while moving the joystick. A help point can also be stored while using the joystick. To
store the help point, press button 2 at the same time as holding button 1.

The 3D Space Mouse from the 3DConnexion company is supported. They make moving
in 3 or 4 axes very intuitive. Before using one, install the latest Windows drivers. Define
the type of connection the device using in the parameter menu.

Space-Mouse-Wireless from 3DConnexion

JOG with joystick
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MOVE - INITIALIZE MACHINE

Before a machine can be used, it must be initialized. The initialization
procedure establishes the reference positions of the machine - the
points the machine will use as X0, Y0, and Z0.

The machine cycles through each axis, slowly moving until the respec-
tive home switch trips. It then moves back slowly until the home switch
ceases tripping. This is the reference position for that axis.

DANGER! Machine damage can occur if the machine is not initialized before run-
ning a job.

Machine initialization can also be performed by pressing (F8) or the initialize button.

MOVE - SELECT TOOL

This item brings up a dialog box for manipulating tools. It can also be
activated via the Tools button.

The tool dialog box can:

Load and unload an ATC tool

Pick up a new tool

Measure the length of a tool

Identify the tool which has just been inserted

As a rule, WinPC-NC always remembers which tool was last used and the status of the
collet chuck. This information is retained from session to session.
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In order to be able to use each function of this dialog at least one tool length sen-
sor should be set up. 

Using an Automatic Tool Changer (ATC) requires the corresponding activation in
the parameter functions, an ATC magazine, and a programmable, powered collet
chuck.

Functions of buttons:

Release returns the tool currently in the chuck and returns it to the magazine

The molett button opens or closes or opens the chuck. There is a security prompt
prior to opening it

Stop cancels any motions (e.g. tool length measurement or moving to a magazine
location)

OK closes the dialog box

To inform WinPC-NC which tool is currently inserted, click the tool number or its
name on the right. This may be necessary after the initial startup or following a
cancel.

Dialog box for selecting, picking up, putting down, and measuring tools
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WinPC-NC automatically handle tool length compensation issues.

Follow this procedure:

1. Insert a tool – the one you want to use first.

2. Load your job if it isn’t already.

3. Click on the tool number associated with the tool. The tool number is immediately dis-
played in the status bar. WinPC-NC then moves the tool to the length sensor and
takes a measurement. The length of the specified tool is saved and displayed.

4. Load the job stock and define the job’s X, Y, and Z zero points. The Z zero point can
be established by carefully lowering the tool until it barely scratches the surface of the
stock.

5. Start the job. As each new tool is required, WinPC-NC will measure the tool length au-
tomatically and make any necessary adjustments.
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3.3.3. PARAMETERS menu

The PARAMETER menu contains all of the WinPC-
NC settings and options. The settings and options
are handled via several dialog boxes, grouped by
function.

Pressing (Alt-P) or clicking on the PARAMETERS button has the
same effect.

PARAMETERS - SAVE PROFILE
PARAMETERS - LOAD PROFILE
WinPC-NC offers a function to save and reload complete profile settings for different ap-
plications like milling, tangential cutting or 3D printing. The saved setup file includes all
parameter settings of WinPC-NC itself and of the machine as well as defined macros and
more settings.

Next to a system changeover all applications can easily be activated by selecting the cor-
responding setup file and the software can be properly configured.

Files with profiles (machine-set-up) are marked with *.WMS and they comprise any set-
tings concerning the machine, WinPC-NC, tool settings, macros, messages and addition-
al characteristics.

Coordinates
Tools
Miscellanous
Technology
Data format
Basic settings

Save profile
Load profile

Save
Save as...
Load



WinPC-NC

- 44 -

PARAMETERS - SAVE

This item saves all of the parameters and tool settings associated with the currently load
NC file.

All of the work piece related settings (e.g. zero point, scaling) are saved in parameter and
tool files associated with the working file name. These files have the same name as the
working file, but with extensions *.WPI and *.WPW.

When the NC file is loaded in the future, all the settings and tools information is restored.

The machine-related parameters (e.g. axis resolution, reference directions, interfaces
used) are always stored in the standard parameter file WINPCNC.WPI.

If no working file is selected when you save, the settings are saved into the
WINPCNC.WPI and WINPCNC.WPW files.

Display and selecting profile management
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Separating the parameter files offers the advantage that the machine parameters will
probably only have to be saved once; other settings only have to be saved if something
changes.

PARAMETERS - SAVE AS...
This item allows you to enter the name for the project parameters file. Using names ap-
propriate to a procedure or material is a good way to handle similar jobs in the future.

Avoid overwriting the standard parameter file WINPCNC.WPI by the using PARA-
METERS-SAVE AS....

PARAMETERS - LOAD...
The LOAD function enables you to load various specific parameters for different materials
or working processes.

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

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

Saving parameters and tool settings
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3.3.4. SPECIAL FUNCTIONS menu
The SPECIAL FUNCTIONS menu provides access a
variety of function useful to test, optimization, debug-
ging, and calibration.

SPECIAL FUNCTIONS - SIGNAL TEST
This item displays the status of many of the critical input and output signals (e.g. home
and limit switches).

WinPC-NC continuously monitors its input and output signals and displays a status of a
subset of them here. This is useful for testing.

Grayed out signals have either not been defined or do not have an input/output pin as-
signed to them.

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

Use PARAMETERS-BASIC SETTINGS and SPECIAL FUNCTIONS – SIGNAL TEST to
establish and test the function to signal assignments for all inputs and outputs.

Signal test
Motor test
Controller information
Calibrate joystick
Rehoming check
Factory settings
Teachin

Signal test
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Output signals can be tested by simply clicking on their LED symbols. Blue indicates on
and green indicates off.

The slider at the bottom right-hand corner of the window is used to test spindle speed
control. Depending on how WinPC-NC is configured, the slider will either vary an analog
output (0-10V) or a PWM signal.

SPECIAL FUNCTIONS - MOTOR TEST
This item is used for for determining the optimum speed settings. The Testing speed win-
dow displays all of the parameters relevant to a stepper speed evaluation.

Enter the parameters you wish to test with and hit the Move button.

WinPC-NC will move the selected axis forwards and backwards continuously. By listening
to the machine and observing the movement, it is easy to tell whether the parameters are
valid for the axis, or whether additional corrections are needed to the speed or ramp
length.

The test run can be cancelled by pressing (ESC) 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 a sufficient amount of torque when running at max-
imum speed.

Motor test
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Step-by-step procedure for testing X, Y, and Z-axis

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

2. Test various ramp lengths. A good value is one where the motor starts up quickly and
does not stall.

3. Increase the rapid speed slowly. The motor should run quickly while still developing a
sufficient amount of torque.

4. Once you’re comfortable with the parameters, save them.

The optimum parameters for stepper motors depends on many factors, including
the motor characteristics, the type of drive used (direct or belt), and the load being
driven. 

It is impossible to read machine and motor specifications and determine an optimal
set of parameters. If you are unsure of how to tune a machine, stay with the factory
provided defaults.

SPECIAL FUNCTIONS - CONTROLLER INFORMATION
This item will identify the external module as well as display important information about
its characteristics.

Before reporting any issues - hardware or software - bring up this information, take a
screen shot of it, and send the screen shot along with your questions.

Controller information
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SPECIAL FUNCTIONS - CALIBRATE JOYSTICK
This item performs joystick calibration.

Instructions for operating the joystick are displayed in a window. Please follow the proce-
dure exactly.

A joystick cannot be used until it is calibrated.

SPECIAL FUNCTION - REHOMING CHECK
This item is used for checking the accuracy of the reference switches.

Relatively small step discrepancies may be due to the switches. Large discrepancies, on
the other hand, indicate step losses. Step losses indicate a serious problem.

Use SPECIAL FUNCTION - CHECK POSITION if:

A collision has occurred - steps may have been lost.

You want to determine the maximum machining speed for a tool or material, and
you’re concerned that loss of stepping is occurring.

Joystick calibration
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The position was changed during a tool change.

Check position can be performed only if the machine was initialized. The initializa-
tion procedure must have completed without errors (no limit switch or stop signal
issues occured).

WinPC-NC cannot initialize a machine or check position properly unless the home
switches have been properly installed. The home switches must be installed a
small distance from the mechanical edges of each axis such that the initialization
procedure can cause each switch to trip and then back away until the switch cea-
ses to trip.

SPECIAL FUNCTIONS - FACTORY SETTINGS
This item restores WinPC-NC to its original factory settings. Any settings made previous
will be lost.

If WinPC-NC came bundled with your machine, you will be prompted to identify your ma-
chine. This will reinstate the necessary parameters for your machine.

If your machine was provided with a set of parameter files (e.g. USB key or emailed files),
you will want to locate that them and load the parameters again.

SPECIAL FUNCTIONS - TEACHIN
The TEACHIN function makes it easy to create simple programs in various formats by
moving and following the contours.
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The new program is displayed in the Teachin window on the left.

The top right displays those selection that must be chosen before creating an NC pro-
gram.

The bottom right displays all available actions (e.g. tool selection, speed settings, and
spindle and cooling control).

The choice of acceptable commands depends on the selected data format. For ins-
tance, spindle and cooling command are not handled in the HPGL format.

Suggested procedure with Teachin:

1. Execute a reference move and call up the Teachin function.

2. Specify the data format and zero point (by jogging).

3. Start the Teachin process. The program header will automatically be set up; it will ap-
pear at the top of the program area.

4. Enter the necessary commands. Care should be taken to ensure that the command
sequence is correct and the correct tool is used by the expected command.

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

6. The new created program should be stored before leaving Teachin.

Special functions-Teachin



WinPC-NC

- 52 -

Possible actions during the Teachin process: 

Movement in a line Choose the movement speed, either the rapid rate (fast
movements) or the feed (cutting) rate.

Movement in a circlular
arc

A circle or arc always requires three points. The first
point is the current position. The other two must be
points on the circle/arc.

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

Delete Deletes the line under the cursor bar.

Exit 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. This enables the
user to make up for overlooked actions.

3.3.5. HELP menu

There are three items in the help menu:

HELP - MANUAL
Brings up the PDF version of manual in your PDF reader.

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.

Manual
Liability
About WinPC-NC
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HELP-ABOUT WinPC-NC
Activating this menu function displays information about the current version and revision
number.

Context-related help can always be summoned via (F1). Help concerning the current op-
eration will be displayed.

The ONLINE-Help will bring up this manual. The manual is included in the WinPC-NC in-
stallation and can be read via a PDF reader (e.g. Acrobat Reader, Foxit Reader).

Information about the current version

Online help
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4. 2D-CAM Functions
4.1. Overview
WinPC-NC provides special functions for sorting and preparing 2D data for subsequent
processing. Following functions are available:

Assigning tool usage

Cleaning up data, deleting zero length vectors and duplicate lines

Setting the output sequence according to tool number

Optimizing empty moves

Tool diameter offset compensation in contours

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

The CAM functions are activated by clicking in the 2D-CAM button
after loading the job. A dialog box will appear. It provides all available
options and functions.

4.2. Setting options
Available functions and settings:

Cleaning up data

Zero length and duplicate vectors are removed from the drawing. These modifications are
usually safe and no visible changes will appear. Be aware that these changes may result
in subsequent calculation failures.

Scaling data

All data and lines are scaled in size prior to any subsequent calculations. This is an es-
sential feature for using the CAM functions as a subsequent consideration of the tool radi-
us 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.
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Searching contours/lines

WinPC-NC tries to create closed contours and continuous, extended lines out of many in-
dividual vectors. Individual vectors are sorted and linked. During the search process, con-
secutive lines may be discovered that do not touch each other end to end – there a small
gap in the data. When a gap is detected – and only when a gap is detected – “fuzzy logic”
will be attempted find a close contour and connect the ends.

During the search process, WinPC-NC will find all lines, closed contours, and contours
which are contained within other contours. Each discovered line and contour will clearly
be marked. This is an essential feature for the radius correction later on.

Calculating tool diameter offsets

The radii of each tool involved is used to calculate an offset appropriate to each contour it
is associated with. This ensures that each contour will be precisely milled.

When a correction is made (by hitting a button), the tool number of the correction with
have 100 added to it. This makes contours that have been already processed and those
that require further processing easy to spot.

Optimizing empty moves

Prior to the output of the calculated data in a new NC file, WinPC-NC tries to optimize (re-
move) any empty moves between lines and contours. Care is taken to ensure that any el-
ement is machined only once. This saves processing time and helps to decrease the mill-
ing time.
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New tool number

These input dialog boxes are responsible for resorting or summarizing existing tool or pen
number settings prior to any other functions. It is often advisable to summarize several
drawing components for a tool which is to be machined for more effective processing later
on.

Radius

The radius of each tool is specified for the radius compensation. The radius is used to
correctly handle contours from inside and from outside.

Inside

This button determines the direction of the new, relocated path. The line offset is made
along the inside if you have clicked Inside, otherwise the line offset is made along the out-
side.

Climb milling

When this checkbox is check, climb milling will be used. Otherwise, conventional milling
will be used.

2D-CAM settings
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Sequence of operations

The START button begins any (re)calculations. A progress bar will appear while the
calculation process is running. The actual state of the process and the provisional results
are displayed on the result sheet of the dialog box. Cancellation can always be effected
by clicking to the corresponding button.

After WinPC-NC completes of all of it calculations and sorting, it creates a new 2D file in
an internal format. The name of the file maintains the project name however the extension
of the file will be *.OPT.

It is always possible to return the file to its original state (ABORT). For these procedures
the buttons START, RESET, and DONE are applicable.

Having successfully calculated and generated the new file, the contours are immediately
visible in the Display Area; the results can be checked. Addition changes and recalcula-
tions may be performed. Activate EXIT for accept the results.

Manipulating the NC data can be performed in any order.

For example, in order to achieve a better surface result with millings and engravings, you
should clean up the data, join contours or lines, and remove duplicate operations.

Displaying the results
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4.3. Example 1
We load a chair in HPGL format:

1. Two colors are present, indicating that the milling involves two tools. The interior con-
tours are offset to the inside with a 1.6 mm tool; the outside contours will be milled
with a 2mm tool. Settings are as follows:
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2. We define the values for tools 2+3, and start a search for contours, calculate radius
compensation, and optimize any empty moves. The result is…

3. If we want to mill the job using only one tool - no tool change - calculations have to be
redone. The function is reset, tool 2 is disabled, tool 3 is defined, calculations are re-
done, including the radius compensation.
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4. Notice that the interior contours are improperly milled on the outside. We still activate
the button for the automatic search of surrounded contours and start calculation for
the last time.




