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Defining Hardware 
 

Defining Hardware: Introduction 
This chapter describes all of the options associated with defining the hardware used to measure 
parts. These include the creation and calibration of your probe with its probe tips; the creation and 
use of a virtual machine; the creation, positioning, and use of quick fixtures; the calibration of 
probe changers and the creation animated probe changers; and information on working with 
rotary tables. 

These are discussed in the following topics: 

• Defining Probes 
• Defining Machines 
• Inserting Quick Fixtures 
• Defining Probe Changers 
• Working with Rotary Tables 
• Using PC-DMIS on a Siemens Lathe 

Defining Probes 
 

One of the first steps in programming is to define which probe to use during the inspection 
process. Because probe definition and calibration processes are often different depending on 
your specific configuration of PC-DMIS, this information is instead covered in the documentation 
set for your configuration. Consult the appropriate documentation set below for information on 
setting up, calibrating, and using an appropriate probe for your specific situation: 

• PC-DMIS CMM 
• PC-DMIS Vision 
• PC-DMIS Laser 
• PC-DMIS Portable 

You use the Probe Utilities dialog box to define probes. You can also manually define probes by 
editing the usrprobe.dat file. 

Hint: Click this icon from the Wizards toolbar  to access the PC-DMIS Probe Wizard. 

Understanding the Probe Utilities dialog box 
The Probe Utilities dialog box displays probe data for the active tip. It is used to create new 
probe files, access previously defined files, and edit a probe file as needed. This option also 
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allows you to calibrate probes. To display the dialog box, select Insert | Hardware Definition | 
Probe. 

Note: You can also display the Probe Utilities dialog box by selecting the Load Probe line in the 
Edit window of your measurement routine, then pressing the F9 key. 

 
Probe Utilities dialog box 

Note: The Probe Utilities dialog box image is intended to show all possible options and is for 
reference only. The options that appear depend on portlock settings, the PC-DMIS product being 
run, and how the measurement routine is written. Not all options are available at the same time. 

 

Probe File Name 
The Probe File drop-down list displays the probe file loaded for your current measurement 
routine. To load a different probe file, click the drop down arrow to display all the probe files 
saved. The probes are listed in alphabetic order, making it easy to locate a specific probe. 

Probe files are stored in the directory where PC-DMIS was installed. The default directory is the 
file name and directory in which you installed PC-DMIS (usually "PCDMISW" on the local "C:\" 
drive). When PC-DMIS searches for a probe file to load, it searches in this directory unless you've 
changed the search path. See "Specifying Search Paths" in the "Setting your Preferences" 
chapter of the PC-DMIS Core documentation for more information. 

To create a new probe file: 
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1. Highlight the current name in the Probe File drop-down list. 
2. Type in a new name. 

If a probe file has already been saved under the keyed-in name, PC-DMIS will load the previously 
saved file into the current measurement routine. 

 

Active Tip List 
PC-DMIS is capable of storing data that describes a large number of probe tips. This data 
includes the probe tip's ID, rotation, type, location, direction, diameter and thickness, date and 
time of calibration, and any noncalibrated tips. These are all stored inside the Active Tip List. 

 
Active Tip List 

There can be as many as 32767 probe tips stored. This number may be limited by the amount of 
disk space available on your system. 

PC-DMIS describes a probe according to the following criteria: 

 
Tip List Description 
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1. TIP ID#This is the permanent number that PC-DMIS assigns to a tip when it is loaded 
into memory.  
2. Tip RotationThis field displays the rotation of the tip in the vertical (A) and horizontal (B) 
direction  
3. Tip TypeThis field displays the probe type (BALL, DISK, TAPER, SHANK, OPTICAL). 
4. X,Y,Z LocationThese values describe the location of the tip. This location is in relation to 
the bottom of the Z rail. 
5. I,J,K DirectionThese values describe the direction of the probe tip. This vector goes from 
the center of the probe tip towards the Z rail. 
6. Diameter and ThicknessThese values describe the diameter of the tip and the thickness 
of SHANK and DISK probes. PC-DMIS defines these values when the probe is loaded. (To 
change a field see "Edit Tool".) 
7. Date and TimeThese boxes indicate the most recent date and time the probe tip was 
calibrated. If a new tip is created without being calibrated, PC-DMIS will display "NEW" for 
the date and time values. If an old probe tip is loaded and the date and time information is 
unavailable, PC-DMIS will display "UNKNOWN" for the values. Only probe tips that are 
actually calibrated have their time and date values updated. 

* (asterisk) - Noncalibrated Tip 

An asterisk (*) to the left of the tip identifies any noncalibrated tips. 

Adding Tips to the List 
You can define new tips, adding them to the list, by using the Add Angles button. See the "Add 
Angles" topic. 

Editing Tip Data 
1. Highlight the desired active tip in the Active Tip List. 
2. Press the Edit button. 

An Edit dialog box appears, allowing you to change the displayed values. 

Note: Non-calibrated tips have an asterisk before their Tip ID # in the Active Tip List. 

Setting the Calibration Order 
The calibration order is determined by the order in which the tips are chosen from the list box. 

To set the calibration order: 

1. Select the User Defined option in the Measure Probe dialog box (See the "Measure" 
topic). 

2. Hold down the Ctrl key on the keyboard. 
3. With your left mouse button, select the tips from the Active Tip List for calibration. A 

number representing the index of the tip measurement order appears next to each Tip ID 
as it is selected. 

If no tips are chosen, PC-DMIS prompts if you want to measure all tips. 

Selecting a Tip to Use 
You can define a specific probe tip to use in your measurement routine in these ways: 
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• Type TIP in the Edit window's Command mode and press the Tab key on your keyboard. 
• Select the probe tip from the list on the Settings toolbar. 

The Edit window command line for a sample tip would read: 
TIP/T1A0B0, SHANKIJK=0, 0, 1, ANGLE=0 

Until PC-DMIS encounters another TIP command in the measurement routine flow, it uses that 
tip. 

Deleting a Tip or Wrist Angle 
To delete one or more as tip from the Active Tip List: 

1. Select the item or items to be removed. 
2. Click the Delete button. 

PC-DMIS also allows specific wrist angles to be removed from the Active Tip List. If a tip or 
probe head is deleted, all related wrist angles are also deleted from the file. 

Note: This option deletes the tip from the Active Tip List and removes it from the file of tips 
known to the system. 

Probe Description 

 

 
Probe description area 

The Probe description area (consisting of the drop-down list and subsequent box) allows you to 
define the probe, extensions, and tip(s) to be used in the measurement routine. The Probe 
description drop-down list displays the available probe options in alphabetical order. 

 

Edit Probe Components 

Double-clicking on a component in the Probe description area (in the Probe Utilities dialog box) 
opens the Edit Probe Component dialog box. The options that appear in this dialog box depend 
on the component you selected. The following two options apply to all components: 
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Edit Probe Component dialog box 

This dialog box allows you to remove specific portions of the probe graphics from display and 
define a rotation angle about the connection. 

In cases where the part geometry is particularly dense, you can temporarily remove some of the 
graphics to provide a better view of the features. To remove probe graphics: 

1. Double-click on the specific feature description (in the Probe description area) that 
needs to be removed from view. PC-DMIS displays the Edit Probe Component dialog 
box. 

2. Clear the Draw this component check box. 
3. Click the OK button. The Edit Probe Component dialog box closes. Notice that PC-

DMIS redraws the probe graphics without the indicated component and all other 
components above it in the Probe Utilities dialog box. 

The rotation angle is primarily used to manually define the angle of knuckle attachments. To 
define the rotation angle about the connection, type the desired angle in the Default rotation 
angle about connection box (any angle from +180° to -180°). 0 is the default angle. 

Additional Option for Star Probe Components 
For star probes, an additional option is included when you double-click on the extension 
component in the Probe description area. 

 
Edit Probe Component dialog box - Star Probe 

Draw active tip only check box: 
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If you select this check box, PC-DMIS hides any non-active probe tips instead of merely 
highlighting the active probe tip in the Graphic Display window. 

If you clear this check box, PC-DMIS highlights the active probe tip as usual. 

Additional Options for Disk Stylus Components 
For calibration of a disk stylus when used with an analog probe, two additional options are 
included. 

 
Edit Probe Component dialog box - Disk Stylus 

Measure plane on bottom of disk check box: 

If you select this check box, four hits are taken on the bottom of the disk to calculate a 
plane and therefore determines a measured vector associated with the plane of the disk. 

If you clear this check box, PC-DMIS does not take any plane hits, which means that 
there will be no measured vector. The vector for the plane of the disk is the theoretical 
value from the model of the probe. 

For a new probe, the default value is determined by registry setting 
ProbeQualAnalogDiskUsePlaneOnBottom, found in the Probe Cal section of the 
PC-DMIS Settings Editor. If this registry setting is set to 1, PC-DMIS measures the plane. 
If this registry setting is set to 0, PC-DMIS does not measure the plane. 

Distance from edge for plane hits box:  If you are measuring the plane, the hits are distributed in a 
circular pattern from this distance back from the outer edge of the disk. The radius for the pattern 
of the plane hits is the disk radius minus this distance. 

For a new probe, the default value is determined by registry setting 
ProbeQualAnalogDiskBottomHitsDistanceFromEdge, found in the Probe Cal section of 
the PC-DMIS Settings Editor. The units for this registry setting are always in millimeters. 
However, the value that you enter in the Distance from edge for plane hits box is in the units of 
the measurement routine that you are using (that is, either inches or millimeters). 

Note: In 2012 MR1 and higher, the ProbeQualAnalogDiskBottomHitsDistanceFromEdge 
and ProbeQualAnalogDiskUsePlaneOnBottom registry settings provide the initial defaults 
for new probes. You can then define specific settings for individual probes in the Edit Probe 
Component dialog box. 
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Previewing your Probe Configuration 

 
Graphical view of a probe and sliders 

The graphical view of the Probe Utilities dialog box provides you with the ability to preview 
graphically: 

• The components comprising your probe. 
• The various AB angle positions in the Active Tip List box. 
• A complete 3D rotation of the probe. 

Viewing Components: Once selected as a part of the probe, a component of the probe’s 
configuration automatically appears in the graphical view of the Probe Utilities dialog box. 

Viewing AB Angle Positions: Select an AB angle position from the Active Tip List and the 
graphical view of the probe dynamically changes to match what the current probe configuration 
would look like using the selected AB angle. 

Rotating the Probe in 3D: Move the sliders located below and to the left of the probe’s graphical 
view to rotate the view of the probe. The slider below rotates the probe horizontally. The slider to 
the left rotates the probe vertically. 

 
Horizontal Slider, rotates display horizontally (left), and Vertical Slider, rotates display vertically 
(right) 
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PC-DMIS provides the following types of tips in the Probe Description drop-down list: 

If a tip needs to be added to the list of available tips, please contact your PC-DMIS software 
support representative. Only authorized personnel are allowed to create additional tip files. 

Ball - This defines a spherical probe. The user is able to edit the nominal diameter and thickness 
of the probe using the Edit button. The direction of the probe must also be defined. 

Disk - This defines a disk probe. The user is able to edit the nominal diameter and thickness of 
the probe using the Edit button. The direction of the probe must also be defined.  

Optical - This option is only available if the optical tip is defined as a hard probe. This option 
defines an optical probe. The user is able to edit the nominal diameter of the probe using the Edit 
button. The direction of the probe must also be defined.  

Shank - This defines a shank or barrel probe. The user is able to edit the nominal diameter and 
thickness of the probe using the Edit button. The direction of the probe must also be defined. 

Measure 

 

 
The Measure command button allows you to calibrate probe tips selected from the Active Tips 
area of the Probe Utilities dialog box. When clicked, the Measure Probe dialog is displayed. 
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Measure Probe dialog box 

For information on the options in this dialog box and on how to calibrate probe tips, see 
"Calibrating Probe Tips" in the PC-DMIS CMM documentation. 

For information on adding, editing, and deleting calibration tools, see the topics below. 

 

 

The List of Available Tools drop-down list displays the available calibration tools. PC-DMIS 
uses probed hits on the calibration tool to calibrate the selected probe. PC-DMIS only uses 
spherical tools.  

The type of tip you calibrate may affect where and how you take hits on the calibration tool. 
Consider what happens during calibration with these different probe tip types: 

• Ball Tip - PC-DMIS prompts you to enter the number of hits to be taken on the tool and 
then asks you to take the hits. 

• Disk Tip - If Mode = MANUAL, PC-DMIS prompts you to take six hits on the calibration 
tool. Take three hits above the equator of the sphere and three below the equator. If 
Mode = DCC, the location of the calibration tool must previously be known. 
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• Taper Tip - PC-DMIS prompt you to take six hits on the sphere with the tapered part of 
the probe. The spherical tool is, in effect, being used as the probe to measure the taper 
tip as a cone. The first three hits need to form a plane that is approximately perpendicular 
to the cone centerline. If a small taper probe is being used, it is best to use a small 
spherical tool to perform this operation. 

• Barrel/Shank Tip - PC-DMIS prompts you to take four hits in a planar cross section of 
the sphere to form a circle. The hits must be made with the same part of the probe that 
will be used for inspection. After you take the four hits, PC-DMIS prompts you to touch 
the sphere once with the bottom surface of the probe. 

• Optical Tip - This option is only available if the optical tip is defined as a hard probe. 

 

 

The Add Tool button displays the Add Tool dialog box. Press the Measure button on the Probe 
Utilities dialog to access this button. 
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Add Tool dialog box 

This dialog box allows you to store data describing the qualification tools. Each tool is assigned a 
sequential ID number. Along with the ID#, PC-DMIS displays the tool type (SPHERE, 
POLYHEDRAL, or RING), the tool offset, shank vector, override vector, the diameter (for 
SPHERE) or length (for POLYHEDRAL). 

Once you define a new tool, it appears in the List of Available Tools drop-down list located in 
the Measure Probe dialog box. 

You must define at least one probe tip before you can measure a calibration tool. 

To add a tool to the List of Available Tools drop-down list, click on the Add Tool button. The 
Add Tool dialog box appears, allowing you to define these items: 

Tool ID - This box allows you to name the tool you are defining. 

Tool Type - This list lets you define the type of calibration tool you will use. Some items are 
available for selection only if you use a specific probing system: 

• SPHERE 
• SPHERE(ARM 2) 
• POLYHEDRAL 
• POLYHEDRAL(ARM 2) 
• RING 
• RING(ARM 2) 

Ring Tools are only used with Vision probing systems. See the PC-DMIS Vision 
documentation for information on how to calibrate using this tool. 

Offset X, Y, Z - These X, Y, and Z define the location of the calibration tool in machine 
coordinates. To re-calibrate a tip, highlight the desired tip in the Active Tip list. Proceed to 
calibrate the probe tip using the Measure button. (See "Previewing your Probe Configuration".) 

Shank Vector I, J, K - These values define the vector of the shaft on the tool. PC-DMIS uses 
these values during calibration to avoid the shaft. 

 
Item A depicts the shaft on a spherical tool 

Search Override I, J, K - These boxes define a vector used by PC-DMIS to determine the most 
efficient order to measure all the tips. This is enabled when you select the User Defined 
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Calibration Order check box in the Probe Utilities dialog box. For more information, see "User 
Defined Calibration Order check box" topic for details. 

Diameter / Length -  This box displays the diameter / length of a spherical calibration tool.  

The Z point offset X, Z point offset Y, Z point offset Z, Datum depth start, Datum depth end, 
and Focus offset options become enabled only if you are running PC-DMIS Vision. See the PC-
DMIS Vision help file for descriptions of those items. 

 

Delete Tool 

 

The Delete Tool command button allows you to remove a tool that is no longer needed in the 
List of Available Tools list. 

To remove a tool: 

1. From the List of Available Tools, select the desired tool ID. 
2. Click the Delete Tool button. 

 

Edit Tool 

 

The Edit Tool command button edits a calibration tool that already exists in the "List of Available 
Tools". 

It is found on the Measure Probe dialog box and is accessed by clicking the Measure button on 
the Probe Utilities dialog box (Insert | Hardware Definition | Probe).  

Click the Edit Tool button to open the Edit Tool dialog box: 
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Edit Tool dialog box 

The Edit Tool dialog box has the same options as the Add Tool dialog box. For information on 
the options in this dialog box, see the "Add Tool" topic. 

Edit Probe Data 

 

You can use the Edit button to modify the highlighted tip's details. Highlight the desired tip in the 
Active Tip List and click the Edit button in the Probe Utilities dialog box to open the Edit Probe 
Data dialog box. 
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Edit Probe Data dialog box 

The following items are available in this dialog box: 

TIP ID 

  
This box contains the permanent number that PC-DMIS assigns to a tip when it is loaded into 
memory. You cannot edit this value. It is shown for display purposes only; however, you can 
define a more descriptive identification by using the Nickname box. 

 

DMIS Label 

  
This box displays the DMIS label. When importing DMIS files, PC-DMIS uses this value to identify 
any SNSDEF statement inside the imported DMIS file. 
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X, Y, and Z Center 

  
These values describe the location of the tip. This location is in relation to the bottom of the Z rail. 

Shank / Optical Vector I, J, K 

  
These values describe the direction of the probe tip shank if you're using a probe tip. This vector 
goes from the center of the probe tip towards the Z rail. If you're using an optical probe, these 
values describe the direction of the optical device. 

 

Diameter of the ball tip 

  
This box contains the diameter of the tip. 

Note: The diameter for probes on non-portable machines may vary with the current part 
temperature if you mark the Temperature compensation enabled check box inside of the 
Temperature Compensation dialog box and choose a compensation method where PC-DMIS 
does the part compensation rather than the machine controller. The Temperature 
Compensation dialog box is accessible by pressing F9 on a TEMPCOMP command. See 
"Temperature Compensation Enabled" under "Compensating for Temperature" in the "Setting 
Your Preferences" chapter. 

 

Thickness of the ball tip 

  
This box contains the thickness of the tip. It defines the useable and graphical height/thickness of 
the ruby tip. PC-DMIS applies this value during the disk probe calibration procedure to move the 
probe north or south of the equator. In the case of a disk probe, for example, you might need to 
adjust this value down to make the probe qualify better. 

 

PrbRdv 

  
The PrbRdv box defines a radial deviation for the calibrated size of the tip. 

When you execute the probe calibration, PC-DMIS does one of two things: 
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1. If you have a machine configuration where PrbRdv applies, the calibration process 
automatically sets the tip size to the theoretical value, calculates, and then saves a 
PrbRdv value. 

2. If you have a machine where PrbRdv does not apply, the calibration automatically sets 
the PrbRdv value to zero, calculates, and then saves a tip size slightly different from the 
theoretical value. 

The Edit Probe Data dialog box is merely used to edit the tip size and/or PrbRdv if needed for 
some reason after calibration. If you re-calibrate, the resulting values come from the calibration, 
not from whatever may have been manually entered into this dialog box prior to calibrating. 

Note: This box is only available for selection if you use an analog probe on certain machines. 

ScanRdv 

  
Some machines that support PrbRdv allow for a different ScanRdv value. The ScanRdv box on 
the Edit Probe Data dialog box has the same meaning as PrbRdv in that it is a radial deviation 
for the calibrated size of the tip. The difference is that this applies to scan operations whereas 
PrbRdv applies to taking individual hits. 

With Averaging 

  
If you're using tip averaging, additional Diameter, PrbRdv, ScanRdv values appear to show what 
the values would be if size averaging is utilized. For information on tip averaging see the "Probe 
Setup" topic. 

Note: Because Fast Probe Mode is something that only applies to individual hits and not scans, 
ScanRdv does not exist for Fast Probe Mode. 

Fast Probe Mode 

  
The Fast Probe Mode area contains several read-only fields that show what the same tip values 
would be if Fast Probe Mode is used (or Fast Probe Mode with Tip Size Averaging). 

• X center 
• Y center 
• Z center 
• Diameter 
• PrbRdv 
• With Averaging - Diameter and PrbRdv 

For information on Fast Probe Mode, see "Using Fast Probe Mode" under "Motion Commands" in 
the "Using the Edit Window" chapter. 
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For information on tip averaging, see the "Probe Setup" topic in this chapter. 

 

Calibration Date and Time 

  
These values indicate the most recent date and time the probe tip was calibrated. These values 
are available for viewing in the Edit Probe Data dialog box by clicking the Edit button on the 
Probe Utilities dialog box. 

If a new tip is created without being calibrated, PC-DMIS will display NEW for the date and time 
values. If an old probe tip is loaded and the date and time information is unavailable, PC-DMIS 
will display UNKNOWN for the values. Only probe tips that are actually calibrated have their time 
and data values updated. 

Gage Scan Filter 

  
The Gage Scan Filter box in the Edit Probe Data dialog box displays the type of gage scan filter 
compensation for the selected probe tip: None, Software, or Hardware. It also indicates how the 
gage scan filter was calibrated: 

• (In) - with an inside circle 
• (Out) - with an outside circle 
• (Both) - with both an inside circle and an outside circle 

For more information about the gage scan filter, see the "Enabling the Gage Scan Filter" topic in 
the "PC-DMIS CMM" documentation. 

 

Nickname 

  
The Nickname box on the Edit Probe Data dialog box is used to provide a more descriptive 
name to the selected probe Tip ID. 

For example, if you named your probe tip, "MyTip" in the Nickname box, PC-DMIS usees 
"MyTip" in the user interface for that probe tip in dialog boxes, messages, on reports, etc. If you 
don't define an ID, PC-DMIS uses the default generated Tip ID instead. 

Collision Tolerance 

The CD module in Avail/NT does not work unless there is an OPENGL (shaded) view on the 
screen. 

Collision Detection (CD) in PC-DMIS is designed to detect collisions between the probe and CAD 
surfaces. 
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Collision tolerances are specified in the Collision Tolerances dialog box. This option can be 
accessed by clicking on the Tolerances button in the Probe Utilities dialog box. 

 
Collision Tolerances dialog box 

For additional information on Collision Detection, see “Detecting Collisions” in the "Editing the 
CAD Display" chapter. 

 

Specifying Collision Tolerances 

Collision tolerances are specified in the Collision Tolerance dialog box. This dialog box can be 
activated by clicking the Tolerances button in the Probe Utilities dialog box. 

In the edit box, you can specify a positive or negative value for each probe component selected 
from the drop-down list. This effectively changes the size of that component. 

• A positive number will increase the size of the component so a collision is detected if that 
component comes within the specified distance of the part. 

• A negative distance decreases the size of that portion of the probe, having the opposite 
effect of a positive distance. 

You can also choose to ignore a probe component by selecting the Ignore check box. PC-DMIS 
ignores that probe component when checking for collisions. This may be useful with a tip, where 
collisions are expected to occur when taking hits. 

Once you start collision detection by selecting the Collision Detection menu option, PC-DMIS's 
internal CAD engine performs all the calculations required to detect a collision. Any collisions 
detected are displayed in the Collision Detection dialog box. This dialog box reports the results 
in the Probe Display window of the dialog box, and saves them for later use in drawing the Edit 
Path lines. 

See “Detecting Collisions” in the "Editing the CAD Display" chapter in the PC-DMIS Core 
documentation for additional documentation regarding the Collision Detection option. 
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Probe Setup 
The Setup button on the Probe Utilities dialog box displays the Probe Setup dialog box. 

 
Probe Setup dialog box 

This dialog box is used to further customize your probe settings. Most of the settings here are 
used globally for all probe files. Note, however, that the Use Tip Size Averaging check box 
applies only to the current probe file. 

Using the options in this dialog box you can change or select the following information: 

Warn when using tips that have not been calibrated for this long (in days): 
If set to any positive number, PC-DMIS warns you if an AB tip angle has not been 
calibrated in this many days. If you don't want to receive any warning, set this to a negative 
number. 

Warn when using tips that were not all calibrated within this interval (in hours): 
If set to any positive number, PC-DMIS warns you if an AB tip angle has not been 
calibrated in this many hours. If you don't want to receive any warning, set this to a 
negative number. 
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Clearance distance along the qualification tool shank vector: 
This defines the clearance distance along the qualification tool's shank vector. The 
measurement units are the same as those used by your measurement routine. 

This controls the distance the machine moves away from the qualification tool in the 
direction of the shank vector. This is useful in avoiding collision with the tool when 
changing to a new AB tip angle. This setting is for non-continuous wrists. 

Clearance distance along the qualification tool shank vector for continuous wrists: 
This defines the clearance distance along the qualification tool's shank vector for 
continuous wrists. The measurement units are the same as those used by your 
measurement routine. 

This is the same as the above setting except it is used with continuous wrists. Since 
continuous wrists are somewhat larger, they need more clearance. 

Clearance distance in Z when qualification tool shank is perpendicular to the Z axis: 
This defines the clearance distance in the Z axis when the qualification tool's shank is 
perpendicular to the Z axis. The measurement units are the same as those used by your 
measurement routine. 

When the qualification tool is mounted on a horizontal shank, it sometimes needs extra Z 
clearance movement, especially on horizontal arm machines, to avoid collisions. 

Clearance distance along the tip shank vector during qualification: 
This defines a clearance distance that is added to the retract move during qualification that 
is based on the tool diameter. If you do not want to retract by even that tool diameter base 
value, you can set this value to a negative number to offset part of this retract distance. 

This sets the value for the AutoQualClearanceTipDirection registry entry located in 
the PC-DMIS Settings Editor. 

When using this dialog you should specify values in the same units as your measurement 
routine. 

The default value is 0.75 inches (19.05 mm). 

Clearance distance for tool changer slot when this probe is loaded: 
This defines a probe-specific slot clearance distance that overrides slot clearance 
distances defined on the probe changer. 

Using this you won't have to continually update slot clearances in your probe changer 
setup when switching between measurement routines with different probe configurations 
for a given slot. 

See "Using Probe-Specific Slot Clearance Distances" in "Setting Your Preferences". 

Warn during qualification when the standard deviation of the sphere is more than: x 
x represents the field value. The measurement units are the same as those used by your 
measurement routine. 
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Warn during qualification when the diameter error for the probe tip is more than: x 
x represents the field value for the diameter error. The measurement units are the same as 
those used by your measurement routine. 

Minimum number of calibrated tip orientations for size averaging: 
This defines the minimum number of validly calibrated tip orientations that must be present 
for averaging to take place. The default values is 5 and can never go below 2. 

Even if the Use tip size averaging check box is marked in the Probe Setup dialog box, 
you must still have the minimum number of validly calibrated tip orientations. 

This sets the value for the MinimumTipOrientationsForSizeAveraging registry 
entry located in the PC-DMIS Settings Editor. 

Include subdirectories in global used search 
If selected the Global Used search includes subdirectories. See "Global Used". 

Don't ask operator for currently loaded probe file when using a probe changer 
When you first start PC-DMIS, it doesn’t know what may have taken place on the machine 
while PC-DMIS wasn’t running, so by default it prompt you to confirm/select the currently 
loaded probe before attempting the first change after startup. If you mark this check box, 
PC-DMIS assumes the last known loaded probe is still correct instead of prompting you for 
confirmation. 

Append the calibration results to the results file 
This determines whether or not existing calibration results report data are overwritten or 
appended during the next calibration. 

Use tip size averaging 
This averages the calibrated tip size for all AB tip angles used for a physical tip. 

Normally when a physical tip is calibrated at a specific AB tip angle, the calibration results 
includes the measured tip size for when calibrated at that angle. These stored tip sizes 
may vary slightly, even though they all use the same physical tip. 

In some very specific cases, selecting this check box improves the overall measurement 
accuracy. 

Important: This is not intended for general use. Generally, you should only select this if 
recommended to do so by the machine's manufacturer for your specific configuration. 
Misuse may cause loss of accuracy. 

If you select this check box, the following occurs: 

• After completing a given calibration, the tip size is averaged for all calibrated AB 
tip angles for that same physical tip, regardless of whether or not they were 
included in the same calibration or not. 

• Non-calibrated AB tip angles using that same tip are excluded from the averaging 
calculation. 

• Any AB tip angles in the current calibration that exceed warning limits for 
standard deviation or for size deviation from the nominal are excluded from the 
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averaging calculation. However, their sizes are still set to the calculated average 
value for that physical tip. 

By default you must have at least five validly calibrated tip locations before size averaging 
takes place. You can use the MinimumTipOrientationsForSizeAveraging entry in 
the ProbeCal section of the PC-DMIS Settings Editor to specify a different minimum 
number, but you must have at least two. 

Currently loaded probe file: 
If you're using a probe changer, PC-DMIS needs to know what (if anything) needs to be 
dropped off first; this list provides that information by displaying and allowing you to 
manually specify what is currently loaded on your machine. 

Probe file used with probe changer to force unload only: 
This list lets you choose a dummy probe file used to force an unload of the current probe 
without loading a new probe from the probe changer. See the "To Drop off a Probe without 
Picking up a New Probe" topic in the "Setting Your Preferences" chapter. 

Print List 

 

The Print List command button is found on the Probe Utilities dialog box and displays the Print 
dialog box. 

When you click the OK button on this dialog box, PC-DMIS prints a list of calibrated and non-
calibrated tip angles in a table. These are the same tip angles listed in the Active Tip List. Each 
row of the table contains a tip angle while the columns display the XYZ, IJK, diameter, and 
thickness values for each tip angle. It also displays the date and time of the calibrated tip angles. 

If a tip angle hasn't been calibrated or if there's a Diameter, Date, or Time error, the list shows the 
tip in red text. 

 

Example Printout 

Below you can see an example printout of the active tip list: 
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Example Printout of Active Tips for a PH9 probe 

Add Angles 

 

 

The Add Angles command button is found on the Probe Utilities dialog box. 

When you select the Add Angles button, the Add New Angles dialog box appears. 

 
Add New Angles dialog box 

Using the boxes and buttons available, PC-DMIS provides a way to create a list of AB 
positions. Once a position has been calibrated, it can be recalled at any time during any 
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measurement routine. Therefore, by calibrating frequently used positions, they can be recalled at 
will while learning or manually inspecting a measurement routine. 

AB positions are stored in part coordinates. Therefore, during Execute Mode, PC-DMIS 
automatically finds the closest calibrated AB position appropriate to the orientation of the part on 
the machine. The Automatically Adjust Probe Head Wrist check box (see "Automatically 
Adjust Probe Head Wrist" in the "Setting your Preferences" chapter of the PC-DMIS Core 
documentation) must be selected for the AB positions to be available. The Edit window must also 
reflect a probe change command prior to the feature. 

Since the mechanical positioning of the probe changes over time, it is recommended that the 
probe be periodically re-calibrated. When you select the Add Angles button, PC-DMIS displays 
the Add New Angles dialog box. 

This dialog box is used to specify singular AB orientations. PC-DMIS also creates a list of equally 
spaced AB orientations using the parameters specified in the boxes of the Equally Spaced 
Angles Data area. 

The Add Angles dialog box provides the following parameters. 

 

New Angles List box 

  

 
The New Angles List box contains a listing of AB angles from either the Individual Angle Data 
area or Equally Spaced Angles Data area. 

 

Individual Angle Data 

  

 
The Individual Angle Data area allows you to add AB positions one at a time into the New 
Angles List box. 
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To add individual angles: 

1. Place your cursor in the box(es) you want to change 
2. Enter in a new angle. 
3. Click the Add Angles button. 

The individual angle you specified will appear in the New Angles List box. 

 

Equally Spaced Angles Data 

  

 
The Add Angles button associated with these boxes automatically marks all of the requested 
equally spaced AB positions in the New Angles List box. The default position for the probe 
configuration is automatically included in the final list. A wrist that points straight down (A=0°, 
B=any°) is automatically defined and therefore doesn't need to be re-defined in this dialog box. 

PC-DMIS can measure AB positions from 0° to 90° in the A axis and from -180° to 180° in the B 
axis. The supported increments in each axis depends on the hardware used. 
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A axis angle range. Front view of CMM with B = 90°. 

 
B axis angle range. Top view with A = 90° 

1 - Front 
2 - B Axis 

To add angles to the New Angles List box: 

1. Enter the necessary information in each available angle box (Starting A, Ending A, 
Increment in A, Starting B, Ending B, Increment in B). 

2. Click the Add Angles button and PC-DMIS will automatically display the requested AB 
orientations, in the New Angles List box. 
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AB orientations displayed in the New Angles List box 

 

Working with the Angle Grid 

  
PC-DMIS allows you to view and select angles for the defined wrist by using an angle grid from 
the Add New Angles dialog box. The angle grid displays all available A-angle positions down the 
side of the dialog box and the B-angle positions along the top of the dialog box. 

 
A portion of the Add New Angles dialog box showing previously selected AB angles (dark grey) 
and AB angles inserted before the Add New Angles dialog box is closed (red) 

To add new angles by clicking on the grid, 

1. Find the row of the A-angle you want to add. Then find the column with the appropriate B-
angle. 

2. Click the box in the grid where the desired A and B angles intersect. The selected box 
turns red, and the selected AB angle positions are inserted into the New Angles list box. 
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To clear a selected AB angle position, simply click one of the red boxes again, PC-DMIS removes 
the AB angle positions associated with that box from the New Angles list box. 

Understanding the Grid Colors 
There are four possible grid box colors that you may see when working with the angle grid: dark 
grey, red, yellow, and green. Probe heads that have enough grid blocks to show the complete 
range of the probe head's angular adjustment, only show angle grid boxes in dark grey or red. 
However, if you're using a wrist device (such as a PHS or CW43L) you may have angles with 
increments that exceed the number of angle increments used in the angle grid. In these cases 
PC-DMIS colors the closest matching angle grid location in green or yellow. 

Dark Grey  
 
A dark grey grid box indicates that the AB angle position already exists in the Active Tip 
list of the Probe Utilities dialog box. The AB angle perfectly matches the grid box's angle. 

Red  
 
A red grid box indicates that you have specified a new AB angle position using the Add 
Angles dialog box, but the angle hasn't yet been added to the Active Tip list. The AB 
angle perfectly matches the grid box's angle. 

Yellow  
 
A yellow grid box indicates that the AB angle position already exists in the Active Tip list 
of the Probe Utilities dialog box and that PC-DMIS chose the closest matching grid 
location for the AB angle. 

Green  
 
A green grid box indicates that you have specified a new AB angle position using the Add 
Angles dialog box, but the angle hasn't yet been added to the Active Tip list. PC-DMIS 
chooses the closest matching grid location for the AB angle. 

 

Notes on the Add Angle option 

  
• Automatic probe calibration can only be done using a spherical probe and spherical 

qualification tool. 
• The X, Y, and Z coordinate of the center of the tool that is being used must reflect the 

current position of the tool on the table. If this is not the case, the response should be 
YES to the question "Has probe position moved?" 

• When measuring AB positions under operator control, PC-DMIS will automatically rotate 
the probe head to the next manual position when the current position is completed. 
Please be sure the probe clears the tool before pressing the END key. 

• If the calibration tool position has changed or new angles need to be appended to the list 
of tips, mark the needed angles in the New Angles List box. The default position of the 
probe tip (normal to the shaft of the tool) must also be marked. PC-DMIS will first execute 
the angle that is normal to the tool, and then execute the other marked angles. 
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• If the automatic AB calibration is stopped before it has finished measuring all the 
appended positions, PC-DMIS will ask you if you want to keep the partial calibrated data 
before quitting. 

 

Results 

 

The Results command button is found on the Probe Utilities dialog box. It is used to display the 
results of the most recent probe calibration in the Calibration Results dialog box. 

 
Results dialog box  

In addition to displaying the probe's diameter and thickness, the dialog box also provides the 
actual angle and roundness of the sphere. These measured results are used to verify the 
accuracy of the calibration. 

PC-DMIS shows results up to six decimal places. 

 

Mark Used 

 

The Mark Used command button is found on the Probe Utilities dialog box. 

This option automatically searches the current measurement routine for AB angles. PC-DMIS 
then adds any AB angles that are found to the current probe configuration. 

Note:  Be aware that if you select the Automatically Adjust Probe Head Wrist option (found in 
the General tab in the Setup dialog box) and click the Mark Used button, PC-DMIS may not 
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select all the probe tips for calibration (see the "Automatically Adjust Probe Head Wrist" topic in 
the "Setting your Preferences" chapter). 

 

Global Used 

 

The Global Used command button is found on the Probe Utilities dialog box. 

The Global Used button searches for tips used in other measurement routines by the currently 
active probe file. It then adds them to the Active Tip List and marks them for calibration. 

By default, this button searches through any measurement routine subdirectories. You can 
control whether or not this searches these subdirectories by using the Include subdirectories in 
global used search check box in the Probe Setup dialog box. 

 

File Format 

 

The File Format command button is found on the Probe Utilities dialog box. 

The File Format button saves the existing probe file into a format compatible with previous 
versions of PC-DMIS. When you click the File Format button, the Convert Probe File Format 
dialog box appears. 

 
Convert Probe File Format dialog box 

The dialog box contains these two items: 

• Current Version box - This lists the current version of PC-DMIS. 
• Version for Saving list - This contains the probe file format types you can save the 

probe file as. 
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Reset Tips 

 

The Reset Tips button resets any selected tips in the Active Tip List so that they are no longer 
calibrated. This provides you with a quick way to reset tip data back to their theoretical values. 
Previously, you had to delete and then add the tip back in to accomplish this same thing. 

If you do not have any tips selected when clicking this button, you will be prompted to confirm 
whether or not you want to reset all the tips. If you choose Yes, then all the tips will be reset, 
otherwise no action will be taken. 

Use Partial Calibration check box 

When using the Renishaw scan-based method to calibrate a Renishaw analog probe (such as the 
SP25, SP600, or SP80), the first time it's calibrated using the Scan method must be the full 
calibration that runs the whole series of scans. After this full calibration, you can choose a more 
simplified calibration if desired. 

• Full calibration calculates all the analog probing coefficients in addition to the tip offset 
and tip size. 

• Partial (simplified) calibration works just like a non-analog probe calibration: it consists of 
discrete hits (no scans) and only calculates the tip offset and tip size; the analog probing 
coefficients remain unchanged. 

To perform the simplified calibration, 

1. Access the Probe Utilities dialog box (Insert | Hardware Definition | Probe). 
2. Load a Renishaw analog probe from the Probe File list. 
3. Select the Use Partial Calibration check box. This remains disabled for probes that do 

not apply. 
4. Select one or more already calibrated probe tips from Active Tips List. 
5. Click the Measure button. The Measure dialog box appears. 
6. Make changes as needed on the Measure dialog box. If you define any named 

parameter sets PC-DMIS stores the state of the Use Partial Calibration check box in the 
set for future use. 

7. Click Measure. Follow any on-screen prompts. PC-DMIS performs the simplified 
calibration. 

Note: A registry entry in the ProbeCal section called ProbeUsePartialCalibration stores 
the default for whether or not this check box is selected when you define a new probe file. 

Use Wrist Map If Available check box 
The Use Wrist Map If Available check box determines whether or not PC-DMIS uses a wrist 
map (also known as an "error map") file when calibrating AB angle tips on probe configurations 
that use an indexable wrist. If you select this check box, PC-DMIS will search for the wrist map 
file (a file named abcomp.dat) on your computer, and if found, will compensate for the wrist's 
error data when calibrating the AB angle tips. 
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For information on creating the wrist map file, see the "Calculate Error Map" topic from the "Using 
a Wrist Device" appendix. 

Use TRAX Calibration check box 

When calibrating an analog probe on some machine types, particularly when using the Leitz 
interface, there is typically a choice of whether or not to use the TRAX calibration algorithm for 
calculating the calibration coefficients. You can choose which calibration algorithm is used by 
selecting or clearing the Use TRAX Calibration check box. Previously, this setting was controlled 
in the PC-DMIS Settings Editor by modifying the DISABLETRAXCAL option. 

• If you select this check box, PC-DMIS uses the TRAX calibration algorithm. The TRAX 
algorithm is optimized for use with scanning, so you get the best scanning results using 
this method. It also usually produces good results for discrete point measurements as 
well. 

• If you clear this check box, the algorithm used depends on whether or not your machine 
supports the VFT (Vibration Free Transmission) calibration methodology. If it is 
supported, VFT is used; otherwise, the PMM algorithm is used. 

The selected algorithm only applies to the currently selected tips at the time of calibration. You 
can change this option later for different groupings of tips as needed. The type of algorithm you 
chose can also be stored and recalled using named parameter sets. See the "Parameter Sets 
area" topic in the PC-DMIS CMM documentation. 

Note that this check box does not change the distribution of discrete hits that are collected. It 
defines the math algorithm used to process the data after the calibration finishes. In the VFT 
case, it also results in a set of scans being performed after the discrete hits so that the calibration 
automatically includes both discrete hit data and scan data. 

When to select the TRAX check box or not 
The normal expected usage would be as follows: 

• Do NOT select the TRAX check box on machines that support VFT so that it uses the 
VFT specific calibration. 

• DO select the TRAX check box on non-VFT machines so that it uses the TRAX algorithm 
instead of the PMM algorithm. 

TRAX is still available for VFT capable machines as an alternative to VFT in case of unexpected 
issues but is expected to be less accurate on these machines than the VFT calibration. 

PMM is still available as an alternative to TRAX on non-VFT machines but is rarely used. TRAX is 
superior to PMM for scanning and usually just as good or better for discrete hits. There may be a 
few circumstances, usually limited to actual PMM machines, where the PMM algorithm might be 
slightly more accurate than TRAX if the inspection is only using discrete hits. 

Note: If you're unsure about when to switch calibration algorithms, you should consult with the 
creators of your particular machine. They can recommend the best practice for that machine and 
for particular situations. 
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User Defined Calibration Order check box 
The User Defined Calibration Order check box is used to determine the order PC-DMIS takes 
to measure selected tips. 

If you select this check box, PC-DMIS measures the tips in the order defined by the user 
when marking the tips for calibration in the Active Tip List. (See "Active Tip List") If no tips 
are chosen, PC-DMIS uses the I, J, K vectors defined in the Search I, J, K boxes in the Edit 
Tool or Add Tool dialog boxes to determine the most efficient order to measure all the tips. 

If you do not select this check box, PC-DMIS measures the tips in an order that it determines 
to be the most efficient. When this happens, PC-DMIS ignores the order that was given to 
selected tips in the Active Tip List. PC-DMIS also uses the calibration tool vector to 
determine the most efficient order to measure. 

Use Unit Calibration Data 
The Use Unit Calib Data check box only appears on the dialog box if you have already 
performed a unit calibration. If this check box is not selected, PC-DMIS uses the standard 
calibration. Selecting this check box allows you to use the unit calibration data. See "Calibrate the 
Unit" in the "Calibrating Probe Tips" topic for additional information. 

AutoCalibrate Probe 
 

PC-DMIS provides a command that automatically calibrates the current probe during 
measurement routine execution. PC-DMIS begins the calibration routine once it executes the 
command. 

To insert this command, select the Insert | Calibrate | AutoCalibrate Probe menu option. 

The Edit window code for this command reads: 

AUTOCALIBRATE/PROBE, PARAMETER_SET=, QUALTOOL_MOVED=Y/Y/N, SHOW_SUMMARY=Y/N, 
OVERWRITE_RESULTSFILE=Y/N 

PARAMETER_SET= This field specifies the name of a defined set of probe qualification 
parameters. A default set named ALL-TIPS-WITH-DEFAULTS is always available and 
calibrates all tips defined in the current probe using the default set of qualification 
parameters, which are the last ones that were used interactively. To create your own 
parameter sets, see the "Parameter Sets". 

QUALTOOL_MOVED= This field sets your response to the computer’s query of whether or not 
the calibration tool has moved. It can be set to one of these three options: 

• YES_DCC - This means the calibration tool has moved but that the PC-DMIS 
should use DCC hits to attempt to locate the calibration tool. You may use this 
option when you have repositioned the qualification tool to nearly the same 
previous location. 
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• YES_MANUAL - This means the calibration tool has moved but that PC-DMIS 
should have the user take a manual hit to locate the sphere. 

• NO - This means the calibration tools has not moved. 

SHOW_SUMMARY= This YES / NO field determines whether or not PC-DMIS displays a 
summary of the calibration. 

OVERWRITE_RESULTSFILE= This YES / NO field determines whether or not PC-DMIS 
overwrites or appends information sent to the results file. This is the same results file that’s 
referenced when calibrating interactively. 

Pressing F9 on this command block to edit the command block using the Calibrate Tip or 
Calibrate Probe dialog box. 

 
Calibrate Probe dialog box 

You can also insert a command to automatically calibrate multiple arms. See "Performing an 
Automatic Calibration" in the "Using Multiple Arm Mode" chapter of the PC-DMIS Core 
documentation for more information. 

 

To Automatically Calibrate a Single Tip 

You can also perform an automatic calibration of the active tip by following this procedure: 

1. Access the Edit window and place it into Command mode by clicking the Command 
Mode button from the Edit Window toolbar. 

2. From the Settings toolbar , select the tip you want to calibrate. A new TIP command 
appears in the Edit window. 

3. PC-DMIS requires a measurement of your calibration sphere in order to do this type of 
calibration. Create or insert a measured or auto sphere feature of the calibration tool to 
use in the calibration process. This sphere feature must appear sometime after the TIP 
command in the Edit window. 
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4. On any line following the sphere feature you'll be using, access the Insert | Calibrate | 
Single Tip menu option. 

5. PC-DMIS inserts a CALIBRATE ACTIVE TIP WITH FEAT_ID command block into the 
Edit window. Note that this command does not communicate at all with the actual 
machine controller but instead sends data to the probe file. 

6. Click anywhere on this command block, and press F9. The Calibrate Tip dialog box 
appears. 

 
Calibrate Tip dialog box 

7. Select the sphere feature to be measured by the selected tip from the Sphere Feature 
list. 

8. Select the desired calibration tool from the Qualification Tool list. 
9. If the calibration tool has moved since your last calibration, mark the Qualification tools 

has moved check box. 
10. Click OK to update the calibration command block with your changes. For example, this 

example command block shows that the calibration tool is named MyTool, and that the 
sphere feature to use for this calibration is SPH1. 

CALIBRATE ACTIVE TIP WITH FEAT_ID=SPH1, QUALTOOL_ID=MyTool, MOVED=NO 

AXIS THEO MEAS DEV STD DEV 

X 0.0000 8.0080 8.0080   

Y 0.0000 1.0000 1.0000   

Z 0.0000 0.9500 0.9500   

DIAM 2.0000 1.0000 1.0000 0.0000 

  

11. Mark this command block, and execute the measurement routine. PC-DMIS calibrates 
the active tip when it reaches this command block. 

Custom Probe 
You can define a custom probe by selecting Edit | Preferences | Custom Probe Builder Utility 
from the main menu. The Custom Probe option is used to define custom probes that can then be 
inserted into measurement routines. 
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When you select the Custom Probe option from the Preferences sub-menu, a prompt appears 
asking if you want to open an existing Probe Builder data file (*.dat) or create a new one. 

Create a New Custom Probe 
1. At the prompt, click New to display the New dialog box. 
2. Navigate to the folder where you want to store the Custom Probe Builder file. 
3. Type the name of the new custom probe data file (*.dat) and then click OK. The probe file 

is created and the Custom Probe Builder Utility dialog box appears. 

Open an Existing Custom Probe 
1. At the prompt click Open to display the Open dialog box. 
2. Navigate to the folder where the Custom Probe Builder (*.dat) file is located. 
3. Select the file to open and click Open. The Custom Probe Builder Utility dialog box 

appears. 

A custom probe can also be manually defined by editing the usrprobe.dat file. For details, see the 
PC-DMIS Core topic Editing the usrprobe Data File. 

Custom Probe Builder Utility 
Use the Custom Probe Builder Utility to create a custom probe. You can then use this probe in 
new or existing measurement routines. 

 
Custom Probe Builder Utility - CAD Components tab 
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Custom Probe Builder Utility File Menu 

 
Custom Probe Builder Utility - File menu options 

The File menu options for the Custom Probe Builder Utility are: 

• New - Displays the New dialog box. You can use this to enter the filename of the new 
.dat custom probe file. You can then navigate to a location on a local or network drive to 
store the file. 

• Open -  Displays the Open dialog box. You can navigate to a location on a local or 
network drive to open an existing custom probe .dat file. 

• Save - Saves any changes made to the current .dat custom probe file. 
• Copy To - Opens a Copy part file to dialog box. You can then browse to a location to 

save the current .dat part file. 
• Close - Closes the current .dat file. 
• Exit - Exits the utility. 
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Custom Probe Builder Utility - CAD Components Tab 

 
Custom Probe Builder Utility - CAD Components tab 

Options available on the dialog are: 

• Click Import to import most of the formats PC-DMIS allows from the local or network 
drive location into the measurement routine. These are the allowed file types. 

 

• Click Clear to clear any unsaved work and start work on another item. 
• Click Save to save any changes to the defined custom probe .dat file. The dialog box 

remains open if you need to make additional edits. 

• Click OK or Cancel to close the dialog box. The application does not automatically save 
your changes. Make sure you click Save prior to clicking OK or Cancel. 

Defining the Master Connection 
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The Master Connection defines the main connection point of a component once you add it to an 
assembly. It also serves to define the alignment of the assembly. Left-click a surface or feature on 
the CAD model to create master connection points. 

To configure a master connection type:  

1. Click Import to open a CAD file. Once it imports, you can interact with the model and 
define connection points for other probe components. 

Note: If you opened a file with all your connection points defined, click the Component 
Builder tab to build custom probe components. 

You can zoom and rotate the image in the dialog box's graphic area similar to the PC-
DMIS Graphic Display window. For example, you can press Ctrl+Z to re-draw the image to 
fit entirely within the graphics area. Use the sliders along the bottom and left of the graphic 
area to manipulate the CAD model. 

2. Click the Select Face button from the Master Connection section to place the dialog 
box into a selection mode. The dialog box remains in this mode until you click the Select 
Face button again or you define a master connection. 

3. From the list in the Master Connection area, select a connection type. 

 
Custom Probe Builder Utility - CAD Components tab Master Connection Types menu 

4. Click the surface or feature for the master connection. The software highlights the 
selected surface. 

5. Click Create to finalize the master connection. The alignment updates to the selected 
feature with the Z axis perpendicular to it. 

Defining Sub Connections 
You can connect other components to sub connections to create an assembly. The Master 
Connection of one component connects to the selected sub connection of another component. 
For details on creating assemblies, see the topic "Custom Probe Builder Utility - Assemble Tab". 

To define sub connections: 

1. Click the Select Face button from the Sub Connections section to place the dialog box 
into a selection mode. The dialog box remains in this mode until you click the Select 
Face button again. 
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2. Select a connection type from the list in the Sub Connection area. 
3. Click the surface or feature for the sub connection. The software highlights the selected 

surface. 
4. Click Create to finalize the sub connection. Once you create the sub connection, the 

Create button is disabled until you select another feature. Create as many sub 
connections as needed. As you create sub connections, they appear in the lower list box 
as "Empty Connection #1", "Empty Connection #2", and so forth. 

 
Custom Probe Builder Utility - Sub Connections section 

Note: When you click Create, the software disables the lower connection type list box. 

5. You can delete connections. Select one or more connections, then click Delete. 
6. Once you have defined all master and sub connections, in the Component Name box, 

enter a name for the new component, then click Save. The dialog box remains open so 
you can build components from the Components Build tab or probe assemblies from 
the Assemble tab. 

7. Click OK to exit the utility or click Cancel to exit the utility. 

Custom Probe File Format 
The software saves your custom probe configuration as a .dat file. This uses the same format as 
the probe.dat file. 

For example: 

ITEM:5H003512 M5 

cadgeom 0.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000 -1 5 
H003512.draw 

connect -1.108 -27.715 -113.565 0.508 0.759 0.408 M5 

connect 2.859 33.883 -112.237 0.479 -0.789 -0.384 M5 
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Custom Probe Builder Utility - Component Builder Tab 

You can use the Custom Probe Builder Utility Component Builder tab to create custom probe 
components from element types. 

To build a probe component: 

1. In the Component Name box, enter a unique name. 
2. From the Element Type area, select the type of element to create. You can create tips, 

extensions, or polygons. You can combine multiple elements of the same type to create 
more advanced components. However, you cannot create an extension and add a tip 
onto it from this tab. 

For example, to create a tip named "Tip1" from two tip element types (a Cylinder and a 
Sphere) you would: 

a. Enter "Tip1" in the Component Name box. 
b. Select Cylinder from the Tip area of the Element Type section. 
c. Enter the diameter and height values for the cylindrical tip in the Diameter and 

Height boxes that appear, and then click Create. 
d. Select Sphere in the Tip area. 
e. Enter the diameter of the sphere in the Diameter box and click Create. The 

software draws each element in the dialog box's graphic area. 

 
Custom Probe Builder Utility - Component Builder tab with a custom probe defined 

f. Click Save to save your work. 
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The software indicates terminating elements in red. Terminating elements are the Sphere, 
Disk, and Shank tips. You cannot append other elements onto them. The example above 
shows a terminating Sphere tip connected to a non-terminating Cylinder tip. 

The software indicates non-terminating elements in gray. Non-terminating elements are 
the Cylinder and Cone. 

The software requires a unique name for each custom probe saved. If you want to continue to 
build a new component, click Clear to remove the current component. 

About Element Properties 
The Element Properties area changes based on the Element Type selected. All elements allow 
you to specify the connection type available from the drop-down list. 

• Cylinders, Disks and Shanks have Diameter and Height properties. 
• Spheres have a Diameter property. 
• Cones have Diameter, Height, and Minor Diameter properties. 
• Polygons have Number of Edges, Height, and Edge Length properties. 

For example, a Polygon component has these element properties: 

 
Custom Probe Builder Utility - Component Builder tab with a Polygon created 

Using Create, Undo, Save, and Clear 
The Create button temporarily stores the built component. This lets you combine multiple element 
types of the same category together. 
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The Undo button removes the most recently created element from the current component. You 
can click Undo multiple times to remove each successive element until the graphic area empties. 

The Clear button discards any created items or selected options and lets you start over with the 
creation process. If you have not saved your work, this permanently removes the current 
component. 

The Save button saves your work to the .dat file you opened when you started the Custom 
Probe Builder Utility. Once you save a component, you can then use the Clear button to safely 
remove your work and clear the dialog box in order to create new components. This makes it so 
you don't have to close and reopen the dialog box to create new element types. 

Zooming and Rotating 
You can pan, zoom, rotate, and size the image in the graphic area. For example: 

• Press Ctrl+Z to re-draw the image to fit entirely within the graphic area. 
• Press Ctrl and right-click and then drag the cursor to rotate the image three-

dimensionally. 

Creating a Cut Cylinder 
From the Extension section, use the Cylinder option to cut a cylindrical extension at a defined 
angle. You can then attach the next extension at that angle to create a bend in the extension. 

To create a cut cylinder: 

1. In the Component Name box, enter the name of the cut cylinder. 
2. In the Extension area of the Component Builder tab, click the Cylinder option to 

enable the Connect Angle button in the Element Properties area. 
3. Click the Connect Angle button to display the Connection Angle dialog box. 

 
Connection Angle dialog box 

4. Enter the desired vector values and then click OK. These determine the angle that the 
software uses to cut the cylinder. 

5. From the Element Properties area, in the Diameter and Height boxes, enter the 
diameter and height values for the cylinder. 

6. Click the Create button to display the cut cylinder. 
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Custom Probe Builder Utility - Component Builder tab showing a sample Cut Cylinder 

7. Click the Save button to save the new component. 

Custom Probe Builder Utility - Assemble Tab 

You can use the Assemble tab to assemble a custom probe component. 
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Custom Probe Builder Utility - Assemble tab 

To create an assembly from various components: 

1. From the Probe File section, select a file. 
2. From the Connection Type list, select the appropriate type of connection. 
3. From the Component Selection list, select a component. The software updates the list 

based on the Probe File selection. The software uses the list to create an assembled 
component from the files, and then it sorts all the items in the list by their connection 
types. For example, if Connection #1 is defined as an M8 connection, only items that can 
connect to an M8 connection are available in the list. 
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Custom Probe Builder Utility - Assemble tab showing the start of an assembly build 

For example, in the Assemble tab shown above: 

• The "probe.dat" file is selected in the Probe File area. 
• The "ADAPTER28MM_Ren" component (found in the "probe.dat" file) is selected 

from the Component Selection list. 
• The component is drawn in the graphic area. The red dot identifies the first 

available (empty) connection. You can zoom and rotate the image. For example, 
if you press Ctrl+Z on your keyboard, the software zooms the image to fit entirely 
within the graphic area. 

• The Assembled Components area displays a tree view of the selected 
component and highlights the first empty connection. Each time you fill an empty 
connection, the software automatically selects the next available empty 
connection slot. To remove a connection, you can left-click the item, and then 
click Delete. 

• Once you add a component to the Assembled Components tree, the software 
enables the Delete, Clear, and Save IGES buttons. 

4. From the Probe File area, select another file or use the currently selected file to continue 
to build the assembly. 

Note: At any point, you can change the Probe File option and select items you created in 
the Component Builder tab. 
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Custom Probe Builder Utility - Assemble tab showing the continuation of an assembly 
build 

5. From the Connection Type list, select a new connection type. If an assembly already 
exists, a prompt asks if you want to clear the current build. Click Yes to clear the build 
and start over, or click No to return to the current build. 

6. From the Component Selection list, select new components to add to the connections. 
Some components may have more connections that you can add onto, while others may 
end with terminating elements (Spheres, Disks and Shanks) as shown below: 

 
Custom Probe Builder Utility - Assemble tab showing the completion of an assembly build 
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7. Update the assembly with any of these options: 
• The Delete button works similar to the Delete button on the Probe Utilities 

dialog box. If you build a branch on the tree that contains multiple items, you can 
delete the entire branch or just portions of it. The Delete button only removes the 
selected item in the tree along with any attached components. 

• The Clear button clears the entire tree and the graphic area. 
• The Save IGES button saves the imported model to an IGES file. A standard 

Save As dialog box appears so you can specify a unique file name. 
8. In the Assembly Name box, enter a name for the assembly, and then click Save. 

Modifying the Rotation Angle of a Component 
If a connected component has an incorrect orientation, you can rotate it. 

 
Custom Probe Builder Utility - Assemble tab showing connectors requiring an orientation change 

To correct the orientation of a connection: 

1. Right-click an item in the connector tree to open the Edit Component dialog box. 

 
Edit Component dialog box 

2. In the Default rotation angle about connection box, enter the angle (any angle from 
+180° to -180° inclusive). 0 (zero) is the default angle. 
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3. Click OK to rotate the component in the graphic area. 
4. Click Save. 

Creating and Using Connection Points on a Polygon Element 
Example 

Creating Connection Points 
Connection points are used to define the faces to be used to attach components to when building 
an assembly. This allows more control over your assembly. 

To create connection points on a Polygon element: 

1. Select the Polygon option from the Polygonal section of the Component Builder tab. 
2. Adjust the Element Properties as needed. 

Note: The Number of Edges field accepts a minimum value of 3 and a maximum value 
of 20. If you enter a value less than 3, the field is reset to 3; if you enter a value greater 
than 20, the field is reset to 20. 

3. Enter a unique name for your component in the Component name section then click 
Create. 

 
Custom Probe Builder Utility - Component Builder tab showing a polygon and its default 
connection points 



Defining Hardware 

51 

A basic polygon is displayed with red connection dots. The red connection dots are 
displayed on five of the sides. Each dot represents a connection point that can be used in 
an assembly. 

4. To manage which connection points are available for a particular assembly, click any of 
the connection point dots to disable or enable. In the image below, the front (left side) 
face connection is disabled. Clicking a disabled point re-enables it. 

 
Custom Probe Builder Utility - Component Builder view of a connection point disabled 

5. When all the properties and connection points have been defined, click Save. If this is a 
new component, enter a name in the Component Name field and then click Save. 

Using Connection Points 
Once the changes in the Component Builder tab have been saved, they can be used to 
assemble a custom probe. 

To assemble a custom probe using the built component: 

1. Click the Assemble tab. 
2. In the Probe File section, click the file name used to saved your changes. 
3. Click the type of connection from the Connection Type list. The components in the 

Component Selection list updates based on the type of connection selected. Only items 
that connect to this connection type are listed. 

4. The component assembly is detailed in the Assembled Components section. Click the 
connection you want to begin building on in the Assembled Components tree. The first 
"empty" connection is always selected by default and is highlighted. If the selected 
connection face is empty, it shows the red connection dot. Rotate the image if you can't 
initially see it. 

5. Select a component from the Component Selection list. 
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The selected connection in the Assembled Components section is the face that is 
updated when you begin building your assembly. To work on another face, click a 
different connection in the Assembled Components section. The selected face is 
updated with the red connection dot to signify it is the face the next selected component 
is built onto. 

 
Custom Probe Builder Utility - Assemble tab showing a polygon and the Connection #5 
connection point 

A face that already has a component connected to it can be replaced with a new 
component: 

a. Click the component to be replaced in the Assembled Components tree. 
b. Select a new component from the Component Selection list to replace it. 

Remove a component from a connection point without replacing it: 

c. Click the component in the tree to be deleted. 
d. Click Delete. 

6. Once you've selected the face to work on, click the next component from the Component 
Selection list. The selected item is automatically attached to the targeted face - the face 
with the red connection dot on it. 

7. Repeat as needed until your assembly is complete. 
8. When finished, type a name for your assembly in the Assembly Name box. 
9. Save the changes: 

• Click Save IGES to save the assembly as an IGES file. 
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• Click Save to save the assembly into the .dat file created or opened in the 
current session 

Migrating Measurement Routines Between 
Machines Using PH10 and Tesa Star M Probes 
In the Option section of the PC-DMIS Settings Editor, PC-DMIS provides the 
AutoAdjustTesaM5Degrees registry entry to assist in migrating measurement routines 
between two machines that use a PH10 probe on one machine and a Tesa Star M probe on the 
other. Both machines must have probe files with the same name (although the probe files 
themselves will be different). 

• If the registry entry is set to 1, when a measurement routine that was created initially on 
one of these machines is then loaded onto the other, PC-DMIS will convert any active 
TIP/ commands to the closest AB tip angle based on the index increment. If any angles 
are converted, a message box appears displaying them. 

• If the registry entry is set to 0, PC-DMIS will not perform this angle adjustment.   

The default value is 1. 

Editing the usrprobe.dat Data File 
This topic describes how probes are created and stored in the probe.dat when you define probes 
in PC-DMIS. You can use this information as a model to manually create probes in the 
usrprobe.dat file. 

Definition of the Probe.dat 
The probe.dat file controls the graphical and numerical representation of the probe system for 
PC-DMIS. If you need a custom probe or probe system within PC-DMIS, you need to first define it 
in the probe.dat file. You need to strictly follow a specific format to define it. 

The content below describes the format and rules of the format with a list of the commands and 
their definitions. 

ITEM:TIP2BY20MM M2 

In the above code snippet, the following rules apply: 

1. The first set of characters following the colon "ITEM:" is the name that appears in the 
Probe Utilities dialog box when you construct a probe setup. The text following the colon 
after the keyword ITEM: is a unique name of your choice to identify the probe 
configuration.  

You can find details in the Format of the Probe or Probe System ITEM section below. 

2. The second set of characters, "M2" in the above example, defines the type of thread or 
connection type this item has. 

The following information lists and defines the probe builder commands: 
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begintip 
The start of a tip definition. 

endtip 
The end of a tip definition. 

ribcount N 
Defines the number of lines in a circular feature. 

N - The number of lines seen in a circular feature. This is an integer from 2 to 
1000, inclusive. 

line x1 y1 z1 x2 y2 z2 
Defines a line feature. 

x1, y1, z1 - The coordinate location starting point of the line. 

x2, y2, z2 - The coordinate location end point of the line. 

sphere x y z d 
Defines a sphere feature. 

x, y, z - The center coordinate location of the sphere. 

d - The diameter of the sphere. 

cutsphere x y z i j k d t b 
Defines a cut sphere feature. 

x, y, z - The center coordinate location of the sphere. 

d - The diameter of the sphere. 

i, j, k - The vector perpendicular to the sphere top and bottom. 

t, b - The location of the top and bottom as follows: 

• Top = (x,y,z) + t * (i,j,k) 
• Bottom = (x,y,z) - b * (i,j,k) 

cylinder x1 y1 z1 x2 y2 z2 d 
Defines a cylinder feature. 

x1, y1, z1 - The coordinate location of the top of the cylinder. 
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x2, y2, z2 - The coordinate location of the bottom of the cylinder. 

d - The diameter of the cylinder. 

cone x1 y1 z1 d1 x2 y2 z2 d2 
Defines a cone feature 

x1, y1, z1 - The coordinate location of the top of the cone. 

x2, y2, z2 - The coordinate location of the bottom of the cone. 

d1 - The diameter at the top of the cone. 

d2 - The diameter at the bottom of the cone. 

ring x1 y1 z1 i1 j1 k1 d1 d2 
Defines a ring feature. 

x1, y1, z1 - The center coordinate location of a ring. 

i1, j1, k1 - The vector of the ring with respect to the current coordinate system of 
the probe definition. 

d1 - The diameter of the outside of the ring. 

d2 - The diameter of the inside of the ring. 

comment text 
An author message that describes the code or important information related to the code. 
The probe system does not act upon the text that follows the comment command. 

hotspot x1 y1 z1 i1 j1 k1 d1 t1 type 
Defines a hotspot command. 

x1, y1, z1 - The coordinate location of the center of the probe tip. 

i1, j1, k1 - The vector of the probe tip, usually 0,0,1. 

d1 - The diameter of the tip. 

t1 - The thickness of the tip (for disk probe). 

type - The type of probe (ball, shank, disk, and so on). 
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opticalcenter x1 y1 z1 i1 j1 k1 sch=1 minf maxf optics_type 

min_na max_na mag type 
Defines an optical center. 

Example 1: 
opticalcenter x1 y1 z1 i1 j1 k1 sch=2 ot magsteps fov1 

fov2...fovmagsteps, na1, na2,...namagsteps, auxlensmag type 

x1, y1, z1 - The center location of the center of the probe tip. 

i1, j1, k1 - The vector of the probe tip, usually 0,0,1. 

sch - The schema number for the optical center data. 

ot - The optics_type (1: encoder inifinite zoom, 2: fixed optics, 3:nonencoder 
zoom, 4:encoder discrete zoom, 5: turret microscope, 6: DCC turret microscope). 

magsteps - The count of FOV (Field of View) and numeric aperture values. 

fov - The X FOV size for each magnification step or min and max if infinite zoom. 

na - The numeric aperture for each magnification step or those corresponding to 
the min and max FOV size if infinite zoom. 

auxlensmag - The magnification of any attached auxiliary lens. 

type - The type of probe (ball, shank, disk, camera, and so on). 

Example 2: 
opticalcenter x1 y1 z1 i1 j1 k1 sch=3 ot magsteps fov1 

fov2...fovmagsteps, na1, na2,...namagsteps QRDsteps 

qrdfovsize1 qrdfovsize2…qrdfovsizeQRDsteps qrd1 

qrd2…qrdQRDsteps auxlensmag type 

x1, y1, z1 - See above. 

i1, j1, k1 - See above. 

sch - See above. 

ot - See above. 

magsteps - See above. 
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fov - The X FOV size for each magnification step or min and max if infinite zoom. 

na - See above. 

QRDsteps - The count of qrdfovsize (QRD FOV size in X) and qrd (quadratic 
region depth) values. 

auxlensmag - See above. 

type - See above . 

connect x1 y1 z1 i1 j1 k1 take 
Defines a connection point. 

x1, y1, z1 - The location of a connection point on the probe system. 

i1, j1, k1 - The vector of the connection based on its orientation to the current 
coordinate system of the probe system. It always points toward the center. 

take - The type of thread or connection type that the connect point is compatible 
with. 

autojoint x1 y1 z1 I1 j1 k1 ina inc sa ea label 
Defines an auto joint feature. 

x1, y1, z1 - The location of the joint with respect to the current coordinate 
system. 

i1, j1, k1 - The vector of the joint based on the current coordinate system. It 
points back toward the startup location. 

ina - The default initial angle of this joint. 

inc - The increments of this joint. 

sa - The starting angle of this joint. 

ea - The ending angle of this joint. 

label - The name of the joint that appears in the Probe Utilities dialog box. 

manualjoint x1 y1 z1 i1 j1 k1 ina inc sa ea label 
Defines a manual joint feature. 
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x1, y1, z1 - T- The location of the joint with respect to the current coordinate 
system. 

i1, j1, k1 - The vector of the joint based on the current coordinate system. It 
points back toward the startup location. 

ina - The default initial angle of this joint. 

inc - The increments of this joint. 

sa - The starting angle of this joint. 

ea - The ending angle of this joint. 

label - The name of the joint that appears in the Probe Utilities dialog box. 

face N x1 y1 z1 ... xN yN zN 
Defines a face feature. 

N - The number of corner points on the given face. 

x1, y1, z1 through xN, yN, zN - The coordinates of each corner point of the face. 

solid N 
Defines a solid feature. 

solid - Applies shading.  If you don't use the solid command, the faces appear 
as wireframes. You use this with the "face" command to indicate the number (N) 
of "face" commands. 

N - The number of face commands which follow. This determines the number of 
faces to which to apply shading. 

cadgeom X Y Z II IJ IK JI JJ JK KI KJ KK Level FileName 
Defines the CAD geometry transformation movements for a specific CAD file. 

X, Y, Z - The coordinate location start point. Moves the origin of the CAD file to 
the start point of the drawing for the probe file. 

II - KK - The set of three transformation matrices to rotate the CAD csy to the 
probe csy. If no changes are required, the nominal values would be: cadgeom X 
Y Z 1 0 0 0 1 0 0 0 1 Level FileName 
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Level - The CAD level number as assigned from within PC-DMIS. If no CAD 
level exists or if there are multiple levels, you may need to create a new level 
inside PC-DMIS. 

FileName - A .draw file which is nothing more than a renamed .cad file. 

cutcylinder X1 Y1 Z1 X2 Y2 Z2 I2 J2 K2 Diameter 
Defines the cut cylinder geometry transformation for a specific CAD file. 

X1, Y1, Z1 - The coordinate location start point for the cut cylinder. This moves 
the origin of the CAD file to the start point of the drawing for the probe file. 

X2, Y2, Z2 - The cylinder edge coordinate location of the drawing for the probe 
file. 

I2, J2, K2 - The edge vector of the cut cylinder. 

Diameter - The diameter value of the cut cylinder. 

Format of the Probe or Probe System ITEM 
Each new probe configuration that is defined in PC-DMIS is added to the file "probe.dat". It 
begins with the "ITEM:" command. This command contains both a distinct naming description 
and a connection identifier. This identifier specifies the type of object to which it can connect, as 
described above. Below, you can see the available connection identifiers with a brief description. 
For a probe tip, only the second line of the probe configuration must be a "begintip" command, 
and the very last line a "endtip" command. 

To define a probe configuration you must work with a top-down approach. This means that your 
initial starting point is x=0, y=0, z=0 and everything is drawn from that point down. Consequently, 
all z values should have a negative value. Also for most items, the 0, 0, 0 location is the center of 
the item. This makes it possible to have both positive and negative numbers in both the X and Y 
directions. Positive X always moves from left to right initially, and Positive Y always moves from 
front to back as if you were looking FROM the positive Z direction. 

The only two commands that define an active configuration are "hotspot" for tips and "connect" 
for all others. You must have one of these two present in any configuration, but they are never 
present at the same time.  

• "hotspot" defines the center location of any portion of a configuration that can be used to 
actually touch a part for measurement purposes.  

• "connect" defines any location where another item can be added to the current item. 
Each connection must include a Connection Identifier to define the type of item it can 
take. 

The two commands that can change the coordinates system of the probe configuration are 
"autojoint" and "manualjoint". Take special care when you use any of these two commands, 
because each command transfers the origin of the configuration to the center of the joint. Keep in 
mind that the first "joint" command changes the axes of the coordinate system. What was the -Z 
direction now becomes the +X direction, and what was the +X direction now becomes the +Z 
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direction. Y remains the same. These commands are usually used in pairs. For example, one 
command controls the B rotation of a PH9 while a second controls the A rotation of a PH9. Also, 
the first command of the pair always controls the B rotation and the second always controls the A 
rotation. 

Connection Identifier Listing 
M2 
Specifies that it can connect a M2 threaded device. 

M3 
Specifies that it can connect a M3 threaded device. 

M4 
Specifies that it can connect a M4 threaded device. 

M5 
Specifies that it can connect a M5 threaded device. 

M8 
Specifies that it can connect a M8 threaded device. 

QC 
Specifies that it can connect a Quick Connect device. 

ARM 
Specifies that it connects directly to the machine arm. 

OPT 
Specifies that it can connect to a Renishaw Optical lens that works with the VP2 and VP1 
optical probes. 

DEA 
Specifies that it connects with the DEA old style probe head including their rotary head. 

LEITZ1 
Specifies that it can connect a Leitz M5 threaded device. 

LEITZ1ANALOG 
Specifies that it can connect a Leitz M5 threaded device on an analog probe head. 

FIXEDOPTICS 
- 

ZOOMOPTICS 
- 

TESAOVP 
- 
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TKJ 
Specifies that it is a Tesa Kinematic Joint. 

SENMATION 
Specifies that it is a Senmation joint (a joint to change sensors). 

Example Code for a Tip 
ITEM:TIP1.5BY11MM M2 

begintip 

ribcount 10 

cylinder 0 0 0 0 0 -3 3 

cone 0 0 -3 3 0 0 -7 0.65 

cylinder 0 0 -7 0 0 -11 0.65 

color 255 0 0 

sphere 0 0 -11 1.5 

hotspot 0 0 -11 0 0 1 1.5 1.5 ball 

endtip 

Example Code for a Probe Head 
ITEM:PROBEPH9A ARM 

color 0 0 0 

comment THE FOLLOWING 12 LINES CREATE THE BOX OF THE PH9 

line -30 -30 0 30 -30 0 

line 30 -30 0 30 30 0 

line 30 30 0 -30 30 0 

line -30 30 0 -30 -30 0 

line -30 -30 0 -30 -30 -60 

line -30 -30 -60 30 -30 -60 

line 30 -30 -60 30 30 -60 

line 30 30 -60 -30 30 -60 

line -30 30 -60 -30 -30 -60 

line 30 -30 0 30 -30 -60 

line 30 30 0 30 30 -60 

line -30 30 0 -30 30 -60 

comment THE FOLLOWING CREATES THE LED 

ring 0 -30 -30 0 1 0 20 4 

ribcount 10 

color 255 0 0 

sphere 0 -30 -30 4 

comment THE FOLLOWING STARTS THE ROTATING SPHERE 

autojoint 0 0 -77 0 0 1 0 7.5 -180 180 b angle 

color 0 0 0 

ribcount 10 

sphere 0 0 0 50 

autojoint 0 0 0 -1 0 0 0 7.5 0 105 a angle 

ribcount 10 
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color 0 0 0 

cylinder -22 0 0 -38 0 0 25 

connect -38 0 0 1 0 0 QC 

Analog Probe Scanning Parameters 
You can download a .pdf document from the link below to review analog probe scanning 
parameters for the following probes: 

• SP600 
• SP80 
• SP25 
• LSP-X3c/t 
• LSP-X5 
• LSP-X1s/c/h 
• LSP-X1m 

Download the Scanning Parameters PDF File 

  

Defining Machines 
 

 The Insert | Hardware Definition | Machine menu option displays the Load Virtual Machine 
dialog box. 

   
Load Virtual Machine dialog box 

ftp://ftp.wilcoxassoc.com/docs/FilesInHelps/Scanning%20Parameters%20%20-%20H006908%20PRB%20Params.pdf
ftp://ftp.wilcoxassoc.com/docs/FilesInHelps/Scanning%20Parameters%20%20-%20H006908%20PRB%20Params.pdf
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This dialog box is used to select or create a virtual measuring machine that can be displayed and 
animated in the Graphic Display window along with the probe when in Program mode. 

Selecting or Creating a Machine for Display 
 

Using the Load Virtual Machine dialog box (Insert | Hardware Definition | Machine), you can 
select or create a virtual machine to use in PC-DMIS's Graphic Display window. 

To Select an Existing Machine 
The list of machines in the Load Virtual Machine dialog box is created using the files 
"machine.dat" and "usermachine.dat" located in the directory where you installed PC-DMIS. 

• The file "machine.dat" contains machine descriptions supplied by PC-DMIS's developers. 
• The file "usermachine.dat" contains the machine descriptions of any machines the user 

has created and saved. 

If you select an entry from the Name list that was in the "machine.dat" file, then the selection is 
displayed in the preview area of the dialog box and the dialog's title changes, displaying the 
selected machine's name. 

 
Machine dialog box with GLOBALMACHINE selected 

If there is no "machine.dat" file, the Name list only displays the No Machine item. 

To Create a New Machine: 
1. Type a name for the machine in the Name list. 
2. Select the type of machine from a Machine Type list. 
3. Determine the dimensions of the machine by specifying the length, width, and height of 

the axes : 

• Specify the 1st axis by selecting X, Y, or Z from the 1st axis list. Type the length 
of the machine's base in the 1st axis box. 
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• Specify the 2nd axis by selecting X, Y, or Z from the 2nd axis list. Type the width 
of the machine's base second axis in the 2nd axis box. 

• Specify the 3rd axis by selecting X, Y, or Z from the 3rd axis list. Type the height 
of the machine in the 3rd axis box. 

4. Specify the machine's home position by typing values in the Home Position area. You 
can only edit this area for user-defined machines; you cannot use it for machines 
supplied by PC-DMIS. 

5. Click the Save button. PC-DMIS includes the newly created machine in the Machine 
Name list. 

Note: The "usermachine.dat" file is not actually modified until you click Apply or OK. If you click 
Cancel all changes are ignored. 

Modifying a Machine's Limits 
In order to provide greater flexibility in working with existing machines, in PC-DMIS 2009 MR1 
and later you can change machine limits on the fly for any machines that ships with PC-DMIS or 
with any custom-created machines. You can do this by modifying the values for the 1st axis, 2nd 
axis, and 3rd axis. In earlier versions you could only change this information on custom-created 
machines. You can now set these values to anything you desire. 

For example, if you have a machine that's similar to a standard machine that shipped with PC-
DMIS but it is slightly smaller, you don't have to recreate it. Instead, you could simply modify the 
axis values to reflect this smaller machine. The limits would then be updated for that 
LOADMACHINE command in that measurement routine and reflected in the animated machine in 
the Graphic Display window. 

 
A Chameleon machine with a modified, smaller volume 
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This type of change does not modify the DAT file where the machine's information is stored in 
any way. It applies the change to the current LOADMACHINE command. To reset a machine to 
what it was, simply delete the modified LOADMACHINE command and reinsert it. 

 

Additional Information on the Machine's Axes 

The 1st axis defines the length of the machine's base in the direction that the bridge moves (for 
bridge machines), or the length of the base in the direction that the vertical carriage moves (for 
horizontal arm machines). This is usually the X axis for most horizontal arm machines, and either 
the X or the Y axis for most vertical arm machines. 

The 2nd axis defines the width of the base in the direction that the carriage moves (for a bridge 
machine) or the direction the arm moves (for a horizontal arm machine). This is the vertical Z axis 
for most horizontal arm machines and either the X or the Y axis for most vertical arm machines. 
This differs from the machine volume. The volume defines the distance the arm can reach. Most 
arm machines have a volume just over 50% of the width. 

The 3rd axis defines the height of the machine from the top of the base to the bottom side of the 
bridge for a bridge machine, or the extent of the vertical axis for a horizontal arm machine. This is 
the vertical Z axis for most bridge machines and the Y axis for most horizontal arm machines. At 
this time only the following axis configurations are allowed: 

• Generic Bridge with Y, X, Z or X, Y, Z 
• Generic Arm with X, Y, Z 

 

Additional Information on the Machine's Home Position area 

These three boxes define the home position of the machine. The x, y, z values define where the 
home position is for the machine. The center of the machine base is 0,0,0. But these coordinates 
are not used to show the home position on most machines. The x,y,z values are offset from the 
0,0,0 machine base position. 

For example, if the machine's dimensions are 1000, 700, and 700 with the actual home position 
in the upper left corner in back, the machines offsets would be: -350, 500, 350 for the 1st, 2nd, 
and 3rd axes respectively. 

Note: The Home Position area is only editable for user-defined machines; you cannot use it for 
machines supplied by PC-DMIS.   

 

Additional Information for Creating Multiple Arm Machines 

You can also create and place a simulated multiple arm machine into the Graphic Display 
window. 

1. Follow PC-DMIS multiple arm setup procedures. 



Defining Hardware 

66 

2. Enter multiple arm mode. The Active Arms toolbar appears. This enables the Dual 
Horizontal Arm option from the Machine Type area. 

3. Create a multiple arm measurement routine. 
4. Follow the "Selecting or Creating a New Animated Machine for Display" procedure (make 

sure you select the Dual Horizontal Arm option button from the Machine Type area). 
5. The Graphic Display window should now show a dual arm machine when finished. 

Displaying Existing Machines in the Graphic Display 
Window 

 

To display a representation of an animated measuring machine in the Graphic Display window, 
access the Machine dialog box (Insert | Hardware Definitions | Machine) and select a machine 
from the Name list. PC-DMIS automatically displays the selected machine in the Graphic Display 
window along with the part's CAD model. 

To display the machine's volume, click the Show Machine Volume check box and click Apply. 
This draws a yellow cube on the machine's table top, representing the range of motion the probe 
would be able to move using that machine (see the example graphic below). 

 
Sample Machine and Machine Volume Shown in the Graphic Display Window 

Click OK to accept the display of the machine. 
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PC-DMIS also inserts a LOADMACHINE/NAME command into the Edit window, where NAME is 
the machine's name. 

 

Creating a Relationship between the Machine and the Part 

You can create a relationship between the machine model and the CAD model by changing the 
XYZ offsets and rotations to establish the proper orientation between the two models. You can do 
this by using the Quick Fixture Mode to change the part's orientation or by using the 
Part/Machine tab of the Setup Options dialog box. Or you can use a combination of the two 
approaches. 

Using the Quick Fixture Mode 

1. From the Graphic Modes toolbar, click the Quick Fixture Mode icon  to enter Quick 
Fixture mode and display the Quick Fixture toolbar. 

2. Use your mouse and the Quick Fixture toolbar to properly orient your part. 

o From the Quick Fixture toolbar, select Level  to level your part to the 
machine model's table surface. 

o From the Quick Fixture toolbar, select Drop   to set your part onto the 
machine model's table surface. 

o Right-click on your part model and rotate and move your part to further position it 
as needed. 

When you then switch to a different mode, the part model remains fixed at its final position. 

For information on how to use this mode, see "Using Quick Fixture Mode to Move and Rotate 
Fixtures" in the "Defining Hardware" chapter. 

For information on the Quick Fixture toolbar, see "Quick Fixture Toolbar" in the "Using Toolbars: 
Introduction" chapter. 

Using the Part/Machine Tab 
1. Press F5 to access the Setup Options dialog box. 
2. Select the Part/Machine tab. 
3. In the Part Setup area, click the Auto Position button to have PC-DMIS automatically 

position your part model on the machine model's table surface. 
4. If you want more direct control over placement of your part model, modify the items 

directly in the Part Setup area. 

See "Setup Options Mode: Part / Machine tab" topic in the "Setting Your Preferences" chapter. 
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Removing the Animated Machine from the Graphic 
Display Window 

 

Delete the CMM's graphical display by following one of these procedures: 

 

Selecting the 'No Machine' Item 

1. Access the Machine dialog box (Insert | Hardware Definition | Machine). 
2. Select No Machine from the Machine Name list. 
3. Click Apply or OK. PC-DMIS removes the display of the machine. 

 

Deleting the LOADMACHINE Command 

1. Access the Edit window. 
2. Place it in Summary or Command mode. 
3. Delete the entire LOADMACHINE/ command. PC-DMIS removes the display of the 

machine. 

 

Permanently Deleting an Animated Machine 

1. Access the Load Virtual Machine dialog box (Insert | Hardware Definition | Machine). 
2. Select the machine to delete from the Machine Name list. 
3. Click the Delete button. 
4. Click Apply or OK. PC-DMIS removes the machine from the Machine Name list and 

removes the display of the machine. This also deletes the machine from the 
"usermachine.dat" file. 

Note: The "usermachine.dat" file is not actually modified until you click Apply or OK. If you click 
Cancel all changes are ignored. 

Editing the usrmachine.dat Data File 
This topic describes how machines are created and stored in the machine.dat when you define 
machines in PC-DMIS. You can use this information as a model to manually create machines in 
the usrmachine.dat file. 

Definition of the machine.dat 
The machine.dat file controls the graphical and numerical representation of the machine system 
for PC-DMIS. If you need a custom machine or machine system within PC-DMIS, you need to 
first define it in the machine.dat file. You need to strictly follow a specific format to define it. 
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The content below describes the format and rules of the format with a list of the commands and 
their definitions. 

ITEM:2000_20-12-18_ARM1 ARM 

In the above code snippet, the following rules apply: 

1. The first set of characters following the colon "ITEM:" is the name that appears in the 
Load Virtual Machine dialog box when you construct a machine setup (see the example 
dialog box image below). This is a unique name of your choice to identify the machine 
configuration. 

You can find details in the Format of the Machine or Machine System ITEM section 
below. 

2. The second set of characters, "ARM" in the above example, defines the type of machine 
connection. 

Example: 

 
Load Virtual Machine dialog box showing a machine 

The following information lists and defines the machine builder commands: 

ITEM:<machine name> 

Specifies the machine name displayed in the Load Virtual Machine dialog box in PC-
DMIS. 

ITEM <connection type> 

Defines the type of connection. ARM connection type is used in the above example. This 
doesn’t mean much in the case of a machine start however. 
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cadgeom n1 n2 n3 n4 n5 n6 n7 n8 n9 n10 n11 n12 n13 <draw_file_name.draw> 

Defines the position and rotation of the layers within the DRAW file: 

n1 n2 n3 

The X Y Z coordinate location from the origin of 0,0,0. 

n4 n5 n6 

The I J K vector for the X+ side of the layer. 

n7 n8 n9 

The I J K vector for the Y+ side of the layer. 

n10 n11 n12 

The I J K vector for the Z+ side of the layer. 

n13 

The layer to display. All previous "n" values are applied to this layer. 

draw_file_name.draw 

The DRAW file that the software uses to get the layer data. This file is located in 
the models\cmm folder in the PC-DMIS install directory. 

tablecenter n1 n2 n3 n4 n5 n6 

Defines the position of the machine table within the DRAW file: 

n1 n2 n3 

The distance of the center (XYZ) of the plate from the origin of the DRAW file. 

n4 n5 n6 

The I J K vector of the plate. 

<joint type> n1 n2 n3 n4 n5 n6 n7 n8 n9 n10 <joint name> 

Defines the type of joint used within the DRAW file: 

<joint type> 

The type of joint used. The options are "autojoint", "linearjoint" or "manualjoint". 

n1 n2 n3 

The X Y Z coordinate location from origin 0,0,0 

n4 n5 n6 

The I J K vector. 

n7 n8 
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The angular offset value (n7) and the increment value (n8). These are mainly 
used for autojoint configurations and are typically set to 0 0 in most other 
configurations. 

Example: 

autojoint 244.147 -151.141 -586 0 0 1 0 0.01 -360 360 w axis 

The example shows the configuration starts at 0 (n7) and rotates in 0.01 
(n8) degree increments. 

n9 n10 

The minus and plus motion for the defined axis. The first number (n9) is always a 
negative value or zero while the second number (n10) is always a positive 
number or zero. 

<joint name> 

A unique user-defined name for the joint for each ITEM definition. You can use 
space characters in the joint name. 

connect n1 n2 n3 n4 n5 n6 <probe connection type> <joint type> 

The machine position in relation to the last linear joint at which the probe connects: 

n1 n2 n3 

The X Y Z coordinate location of the probe connection from the last linear joint 
position. 

n4 n5 n6 

The I J K vector for the probe connection. 

<probe connection type> 

The machine-to-probe connection type. This is typically defined as ARM. 

connectprev <command command_args> 
The number of joints to back up to in a machine configuration. The limit is three. 

connectprev - Back up to the first previous joint. 

connectprevprev - Back up to the second previous joint. 

connectprevprevprev - Back up to the third previous joint. 

<command command_args> - The command related to the joint type and its 
arguments. 

Example: 
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ITEM:GLOBAL_DEA_7-7-5_ROTAB ARM 

cadgeom 0 0 0 1 0 0 0 1 0 0 0 1 1 global_DEA_7-7-5.draw 

autojoint 0 0 0 0 1 0 0 0 -700 0 y axis 

cadgeom 0 0 0 0 1 0 1 0 0 0 1 0 2 global_DEA_7-7-5.draw 

autojoint 0 0 0 -1 0 0 0 0 0 700 x axis 

cadgeom 0 0 0 0 1 0 0 0 1 1 0 0 3 global_DEA_7-7-5.draw 

autojoint 0 0 0 0 1 0 0 0 -500 0 z axis 

cadgeom 0 0 0 0 -1 0 1 0 0 0 0 1 4 global_DEA_7-7-5.draw 

connect 0 0 0 0 0 1 ARM 

connectprevprevprev autojoint 244.147 -151.141 -586 0 0 1 0 0.01 -
360 360 w axis 

cylinder 0 0 0 0 0 25 500 

tablecenter 0.0 0.0 25.0 0 0 1 

Format of the Machine or Machine System ITEM 
Each new machine configuration defined in PC-DMIS is added to the file "machine.dat". It begins 
with the "ITEM:" command. This command contains both a distinct and descriptive name and a 
connection identifier. This identifier specifies the type of object it can be connected to as 
described above. Below, you can see the available connection identifiers with a brief description. 

To define a probe configuration you must work with a top-down approach. This means that your 
initial starting point is x=0, y=0, z=0 and everything is drawn from that point down. Consequently, 
all z values should have a negative value. Also for most items, the 0, 0, 0 location is the center of 
the item. This makes it possible to have both positive and negative numbers in both the X and Y 
directions. Positive X always moves from left to right initially, and Positive Y always moves from 
front to back as if you were looking FROM the positive Z direction. 

The only command that defines an active configuration is "connect". You must have this 
command in your configuration. The "connect" command defines any location where another 
item can be added to the current item. Each connection must include a Connection Type identifier 
to define the type of the machine can take. This is typically an Arm connection type. 

The commands that can change the coordinate system of the configuration are "linearjoint" and 
"autojoint". Take special care when you use either of these commands, because each command 
transfers the origin of the configuration to the center of the joint. Keep in mind that the first "joint" 
command changes the axes of the coordinate system. What was the -Z direction now becomes 
the +X direction, and what was the +X direction now becomes the +Z direction. Y remains the 
same. These commands are usually used in pairs. The joints control the motion of the machine's 
components. 

Connection Identifier Listing 
ARM 
Specifies that the connection occurs directly to the machine arm. Although there are 
many possible connection types, the ARM connection type is used in almost all machine 
configurations. 

Typical Machine Code Example 
ITEM:2000_20-12-18_ARM1 ARM 

cadgeom 0 0 0 1 0 0 0 1 0 0 0 1 1 2000_20-12-18.draw 
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tablecenter 1345 1200 -2112 0 0 1 

linearjoint 0 0 0 1 0 0 0 0 0 2690 x axis 

cadgeom 0 0 0 1 0 0 0 0 1 1 0 0 2 2000_20-12-18.draw 

linearjoint 0 0 0 -1 0 0 0 0 -1800 0 z axis 

cadgeom 0 0 0 1 0 0 1 0 0 0 0 1 3 2000_20-12-18.draw 

linearjoint 0 0 0 0 1 0 0 0 0 1200 y axis 

cadgeom 0 0 0 0 1 0 1 0 0 0 1 0 4 2000_20-12-18.draw 

connect 0 0 0 0 0 -1 ARM 

Inserting Quick Fixtures 
 

You can insert a selection of predefined (or custom) fixtures into the Graphic Display window by 

using the Quick Fixture dialog box. To access this dialog box, select Insert | Hardware 
Definition | Quick Fixture. 

 
Quick Fixture dialog box 

This dialog box contains these options: 

Available fixtures - This list displays available fixtures that you can import into the Graphic 

Display window. These fixtures are stored in the Models\QuickFix\ PC-DMIS installation sub 

directory. 

Displayed fixtures - This list displays fixtures currently displayed in the Graphic Display 

window. To reposition fixtures inside the Graphic Display window, see "Quick Fixture Mode's 

Mouse and Keyboard Commands". 
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Insert - This button moves the selected fixture from the Available fixtures list into the 

Displayed fixtures list, allowing you to display the selected feature in the Graphic Display 

window. 

Remove - This button removes the selected fixture from the Displayed fixtures list. 

Delete - When a new custom fixture has been selected and added from the New fixture 

section (see below), a User section is created in the Available fixtures tree. The Delete 

button is available when one of these custom fixtures is selected from the User section. 

When clicked, the selected item is permanently deleted from the tree listing and from the 

userquickfix.dat file. 

Load Fixture - This button loads a previously saved quick fixture (as a .qfxt extension) into 

the Graphics Display window. Choose the fixture to load from the Open dialog box and click 

Open. The Quick Fixture dialog box shows what you loaded in the Displayed fixtures area. 

You can only have one loaded .qfxt for each measurement routine. 

New fixture - This area is where you add your own fixtures in to the Available fixtures list. 

New fixtures can be any valid file type. The Filename box displays the complete pathway for 

the fixture you want to add, the Browse button displays the Open dialog so that you can 

browse to the file you want added and the Add button inserts the new fixture into the list of 

available fixtures. You can save an unlimited number of fixture items. 

Fixture Preview - The area below the New fixture area gives you a preview of the fixture 
currently selected from the Available fixtures list. 

Note: When one or more Quick Fixture components are selected in the dialog box, the 
components are highlighted in red in the Graphic Display window to show they have been 
selected. 

If an animated machine has been added to the measurement routine, new Quick Fixture 
components are inserted at the -X, -Y, -Z corner of the machine's work volume. Otherwise, they 
are added at the origin. 

Inserting and Removing Quick Fixtures 

To insert a quick fixture into the Graphic Display window: 

1. Access the Quick Fixture dialog box by clicking Insert | Hardware Definition | Quick 
Fixture. 

2. Select the fixture you want to add from the Available fixtures list. PC-DMIS shows a 

display of the fixture in the fixture preview area of the dialog box 
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3. Click Insert. The fixture name appears in the Displayed fixtures list and the fixture's 

model appears in the Graphic Display window 

Note: If an animated machine has been added to the measurement routine, new Quick 
Fixture components are inserted at the -X, -Y, -Z corner of the machine's work volume. 
Otherwise, they are added at the origin. 

To remove a quick fixture from the Graphic Display window: 

1. Access the Quick Fixture dialog box as described above. 

2. Select any number of fixtures you want to remove from the Displayed fixtures list. The 

quick fixture components are highlighted in red in the Graphic Display window to show 

which components have been selected. 

3. Click Remove. PC-DMIS removes the quick fixture's model or models from the Graphic 

Display window. 

To reposition quick fixtures, see "Using Quick Fixture Mode to Move and Rotate Fixtures". 

 

Adding Custom Fixtures 

To add your own custom fixtures into the Available Fixtures list: 

1. Access the Quick Fixture dialog box (Insert | Hardware Definition | Quick Fixture). 
2. In the New fixture area, click the Browse button. An Open dialog box appears. 
3. Navigate to your fixture's model. It can be of any supported graphical formats. PC-DMIS 

defaults to showing an IGES file format in the Files of type list. You can change this to 
any of the selected formats. 

4. Select your model and click Open. The Open dialog box closes and PC-DMIS displays 
the full path to the file you selected inside the New fixture area. 

5. Click the Add button. PC-DMIS adds the fixture into the Available fixtures list. This 
fixture will appear in this list even for other measurement routines. 

 

Using Quick Fixture Mode to Move and Rotate Fixtures 

In Quick Fixture mode, you can use your pointer and keyboard to move and rotate quick fixture 
objects in the Graphic Display window. 

To enter this mode, from the Graphic Modes toolbar, click the Quick Fixture Mode icon . 

In Quick Fixture mode you can do the following: 
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• Click and Drag - Moves the fixture object underneath the pointer until you release the 
button. Only fixture objects and CAD objects move. 

• Press CTRL key + Click and Drag - Rotates the object in 3D underneath the cursor in 
the direction you drag the mouse until you release the button. Only fixture objects and 
CAD objects rotate. 

• Use the Quick Fixture Toolbar - Provides additional motion and rotation modes you can 
use with fixture objects. For more information on the Quick Fixture toolbar, see the 
"Quick Fixture Toolbar" topic. 

Using Quick Fixtures Files 
Using .DRAW Files 
PC-DMIS stores quick fixture files with a .DRAW filename extension in the models\quickfix sub-
directory where you installed PC-DMIS. 

In addition, PC-DMIS stores a definition of each quick fixture in a special data file (.dat filename 
extension) located in the directory where you installed PC-DMIS. 

• If the quick fixture was originally shipped with PC-DMIS, it is stored in the QuickFix.dat 
file. 

• If the quick fixture is a user-created fixture, its definition is stored in the UserQuickFix.dat 
file. 

A typical quick fixture data file consists of two lines for each quick fixture, an ITEM: line and a 
cadgeom line. In a text editor, this file might look something like this: 

 
A Small Sample of the QuickFix.Dat File 

To Use Custom Quick Fixture .DRAW Files from a Previous Installation 
1. Close down PC-DMIS and open Windows Explorer. 
2. Before creating new custom fixtures for your new installation, copy the .DRAW files from 

the models\quickfix sub-directory of your previous installation, and paste them into the 
models\quickfix sub-directory of your current PC-DMIS installation. 

3. Copy the userquickfix.dat file from the directory of your previous installation and paste it 
into the directory of your current PC-DMIS installation. 

4. Restart PC-DMIS. The custom quick fixtures will now appear in the Quick Fixture dialog 
box along with the fixtures supplied by your current PC-DMIS installation. 
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Note: The .DRAW quick fixture files will not appear inside of the Quick Fixture dialog box unless 
the userquickfix.dat file contains the necessary definitions for the file. These definitions get added 
whenever you import your own custom IGES files as quick fixtures using the Quick Fixture 
dialog box (see Adding Custom Fixtures). 

If you want to directly use the .DRAW files created by another user, but you don't want to 
overwrite your own quick fixtures by simply copying the other's data file, you would need to use a 
text editor to merge the necessary ITEM: and cadgeom lines for the other user's data file into 
your data file. 

Using .QFXT Files 
In PC-DMIS 2009 and higher, in order to simplify fixture sharing, you can also save and load 
fixture files as .QFXT files by using the Quick Fixture dialog box. See the Save and Load 
buttons discussed in "Using the Quick Fixture Position Dialog Box" for more information. 

Using the Quick Fixture Position Dialog Box 

 
Quick Fixture Position dialog box 

You can use the Quick Fixture Position dialog box to select CAD features from supported 
fixture models in the Graphic Display window. You can also use it to perform certain operations 
on selected CAD features. Some of these operations behave the same as those located on the 
Quick Fixture toolbar. For information on the Quick Fixture toolbar, see "Quick Fixture Toolbar" 
in the "Using Toolbars: Introduction" chapter. 

To access the Quick Fixture Position dialog box: 

1. From the Graphic Modes toolbar, click the Quick Fixture Mode icon  to show the 
Quick Fixture toolbar. 

2. Then from the Quick Fixture toolbar, click the Position Fixture icon: 
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The Quick Fixture Position dialog box contains these items: 

Select CAD feature list 
This drop-down list determines the type of feature PC-DMIS uses to select the fixture when 
you click on the fixture in the Graphic Display window. 

Available feature types are: None, Surface Point, Circle, Sphere, Round Slot, and Square 
Slot 

CAD selection required area 
This area of the dialog box contains buttons that perform the clicked operation using the 
selected CAD feature from the list above. Drop object, Level object, Rotate object, and 
Square object function the same as the equivalent menu item on the Quick Fixture's right-
click shortcut menu. 

In addition, you can use Drop object button in this dialog to drop a fixture element onto 
the selected feature of another fixture. 

For example, suppose you have a Standoff fixture you want to drop into a base plate 
fixture's hole. 

To do this: 

1. Select Circle from the Select CAD drop down list in the dialog box. 
2. Click on a hole feature on the base plate fixture in the Graphic Display window. 
3. Right-click on the Standoff fixture in the Graphic Display window. 
4. Click the Drop object button in the dialog box. 

PC-DMIS moves the Standoff fixture into the hole. 

Offsets to CMM area 
This area moves the underlying fixture of the selected feature by a specified offset 
distance (or distances) along the selected axis (or axes). 

To move by an offset: 

1. Select a feature type from the list above. 
2. Click that feature on the fixture to move. 
3. Mark one or more of the X, Y, Z check boxes to determine the axis along which 

you want to offset the fixture. 
4. Specify the offset distance in the box next to the desired axis or axes. 
5. Click the Apply Offsets button. 

Left mouse button area 
The check boxes in this area determine the axis or axes along which PC-DMIS should 
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move the fixture when you drag the fixture on the Graphic Display window using the 
mouse button. 

These function the same as the equivalent move menu items on the Quick Fixture's right-
click shortcut menu. 

CTRL right button area 
The check boxes in this area determine the rotating axis or axes when you hold down Ctrl 
and right-mouse drag the fixture in the Graphic Display window. 

These function the same as the equivalent rotate menu items in on the Quick Fixture's 
right-click shortcut menu. 

Save and Load buttons 
These buttons are used to save and load the selected fixture. The Save button differs from 
the Save Fixture menu item on the Quick Fixture's right-click shortcut menu. 

• The Save Fixture shortcut menu item saves the fixture as a .DRAW file. 
• The Save button on the dialog box instead saves the fixture as a .QFXT file. 

QFXT files can be loaded and used in a different measurement routines using 
the Load button. 

Defining Probe Changers 
To begin using your probe changer, you must first define the changer's port locations through the 
following probe changer calibration procedure. While PC-DMIS supports a variety of probe 
changers, only some of the calibration processes are discussed here. If you have a probe 
changer type that is different from the ones discussed, use the FCR25 one as a guide, as it 
should be similar enough for all supported types. 

To begin this calibration process, access the Probe Changer dialog box by selecting Edit | 
Preferences | Probe Changer. At any time, you can view the information in the "Setting Up 
Probe Changer Options" topic in the "Setting Your Preferences" chapter to assist you in defining 
probe changers. 

Terminology Note: While the Probe Changer dialog box uses the term "slot" instead of "port", 
the calibration prompts received use the term "port". For this reason, this documentation also 
uses the term "port" except when referring to Probe Changer dialog box items that use the term 
"slot". 

Calibrating the FCR25 Probe Changer 
The calibration process for Renishaw's FCR25 probe changer represents the steps that would be 
taken to prepare for using any of the probe changers supported by PC-DMIS. The process 
discussed here is specific to the FCR25 probe changer. 
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Two inserts are used with the FCR25 rack to accommodate different probe types, the PA25-SH 
and the PA25-20. 

 
PA25-SH and PA25-20 Inserts 

For example, the following image of an FCR25 probe changer shows three ports, two with inserts 
and one without (probes are also shown). The left port shows a PA25-SH insert and the port on 
the right shows a PA25-20 insert. The middle port does not have an insert. 

 
FCR25 Probe Changer - Showing inserts and probe types 

Important: The FCR25 Probe Changer must be mounted on the machine table parallel to either 
the X or Y axis for successful calibration. The FCR25 Probe Changer can be mounted to your 
table with the MRS rack or the 3 and 6 port stand-alone racks. 

For mounting instructions, consult the documentation that came with your probe changer. 

To Calibrate your FCR25 Probe Changer: 

• Step 1 - Select the FCR25 Probe Changer 

• Step 2 - Define the Mount Point 

• Step 3 - Define Ports 

• Step 4 - Prepare Probe Changer 

• Step 5 - Begin Calibration 

• Step 6 - Measuring Port 1/PA25-SH Insert 

• Step 7 - Measuring Port 3/PA25-20 Insert 
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• Step 8 - Measuring Port 2/No Insert 

• Step 9 - Review Calibration Results 

Step 1 - Select the FCR25 Probe Changer 

To begin the calibration process, select Edit | Preferences | Probe Changer to open the Probe 
Changer dialog box. 

 
Probe Changer dialog box - Type tab 

To select the FCR25 Probe Changer, follow these steps: 

1. Select the Type tab from the Probe Changer dialog box. 
2. Select FCR25 from the Probe Changer Type list. 
3. Click Apply to make this probe changer active and to load settings that are relevant to 

this probe changer. 
4. Specify the number of different types of probe changers in the Number of Probe 

Changers box. 
5. Specify the Docking Speed. The default value of 5% is appropriate for most machine 

configurations. 
6. Click Apply to save your changes. 

In the next step, you define the location your probe body moves to when using the probe changer 
to switch probe components.   
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Step 2 - Define the Mount Point 

The Mount Point for your FCR25 Probe Changer is the location in front of your probe changer 
where the machine moves to before it picks up or drops off a probe. You should determine a 
location that avoids collisions with the probe changer or part. 

 
Probe Changer dialog box - Mount Point tab 

To provide the Mount Point for your FCR25 Probe Changer, follow these steps: 

1. Select the Mount Point tab from the Probe Changer dialog box. 
2. Select TYPE=FCR25 from the Active Probe Changer list. 
3. Alter the Probe Head Wrist Angle for both A Angle and B Angle. Typically, but not 

always, these values are 0 and 0 respectively. You need to use a calibrated probe 
rotation that ensures the probe has the ability to move in and out of the probe rack during 
the necessary steps of the probe rack calibration procedure. 

4. Using your jog box, manually move your machine to the desired mount point position. 
5. Click the Read Machine button. This populates the X, Y, and Z Machine Position values 

with the current position. You may also manually type these values. 
6. Click Apply to save your changes. 

In the next step, you define the ports used by your probe changer. 

Step 3 - Define Ports 

The example described in this documentation has a PA25-SH insert in Port 1(left), NO INSERT in 
Port 2 (middle), and a PA25-20 insert in Port 3 (right). 
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To define the ports of your FCR25 Probe Changer, follow these steps: 

1. On the Slots tab of the Probe Changer dialog box, select TYPE=FCR25 from the Active 
probe changer list. 

2. In the Number of Slots box, specify in multiples of three the number of ports your 
FCR25 probe changer(s) is to have. PC-DMIS then lists the specified number of ports as 
"slots" (for example Slot 1, Slot 2, Slot 3, and so forth). Until you define the ports these 
"slot" entries are displayed as "UNDEFINED". 

 
Probe Changer dialog box - Slots tab showing undefined slots 
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3. Select a slot from the list and click Edit Slot Data. This opens the Probe Changer Slot 
Data dialog box. 

 
Probe Changer Slot Data dialog box 

4. Select NO INSERT, PA25-SH, or PA25-20 from the Slot Type list. 
5. You may specify the XYZ values for the center position of the port or leave those values 

empty. In any case, PC-DMIS automatically populates these values upon successful 
calibration. See "Step 9 - Review Calibration Results". 

6. Click OK to save changes to slot data. Repeat steps 3 through 5 for all ports in your 
changer. 

 
Probe Changer dialog box - Slots tab 

7. Click Apply to save your changes. 
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The next step prepares you for calibrating the probe changer. 

Step 4 - Prepare Probe Changer 

Note: The Calibration process may vary slightly depending on the types and locations of the 
inserts for each port. The process described here is intended to show how PC-DMIS manages 
calibration for each port type. 

Once you click Calibrate, the following message box appears: 

PC-DMIS MESSAGE:  
Each FCR25 unit contains 3 ports. Different types of physical 
racks can hold varying numbers of FCR25 units. The current 
rack is configured to have a total of 3 ports, which means it 
should have 1 FCR25 units. 

Please shim open all the lids and remove all modules and styli 
from the ports. 

1. Read the instructions from the preceding prompt, and verify that you have the correct 
number of ports and FCR25 units (a unit is a set of three ports). 

2. Open the lids to each port and insert shims with the large end of the shims towards the 
back of the slots to hold them open. 

A "shim" is a tapered piece of plastic that fits in between two ports to hold open their lids. 
The picture below shows a close-up view of a shim between ports 2 and 3, holding open 
their lids. Without a shim, the lids are shut, as you can see in port 1. 

 

3. With the lids open, remove all of the modules and styli by sliding them forward out of the 
ports as shown below. 
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4. Click OK when you are ready to measure Port 1. 

The next step begins the calibration process. 

Step 5 - Begin Calibration 

Before you start calibration, you must specify/verify the probes that are to be used. 
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Probe Changer dialog box - Calibrate tab 

To specify the probes used in the calibration of your FCR25 Probe Changer, follow these steps: 

1. Select the Calibrate tab from the Probe Changer dialog box. 
2. Select the TYPE=FCR25 from the Active Probe Changer list. 
3. Determine the type of calibration. Select either the Single Port Calibration option to 

calibrate one port or the Full Calibration option to calibrate all FCR25 ports. If you select 
the Single Port Calibration, you must also select the needed port from the Probe 
Changer Port list. This documentation describes the Full Calibration option. 

4. Select the currently attached probe that defines the current probe configuration from the 
Active Probe File list, and select the current tip from the Active Tip list. 

5. If any ports require a secondary probe file to pick up that type of stylus, select the 
required probe file that defines the secondary probe configuration from the Second 
Probe File list. Then select the needed tip from the Second Tip list. For example, a 
PA25-20 insert would require you to specify something like the SO25TP20_3 to 
accommodate the size of stylus used with the insert. 

6. Click Calibrate when you are ready to begin calibration. 

In the next step, PC-DMIS measures Port 1. 

Step 6 - Measuring Port 1/PA25-SH Insert 

You are prompted through the process of measuring Port 1 (left-most port) through a series of 
message boxes. Follow the prompts and take the needed hits as shown in the pictures for each 
hit. 

Hit 1 on Top surface 

PC-DMIS MESSAGE:  
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Please take a hit on the top face of the front left corner for port 1 
(which is local port 1 on FCR25 unit number 1). 

Using your machine's jog box, measure the first hit on the top surface of Port 1 as shown in the 
image below. 

 

When you click OK you are prompted to take the hit with the Execution dialog box. 

Hit 2 on Front surface 

PC-DMIS MESSAGE:  
Please take a hit on the front face of the front left corner for port 
1 (which is local port 1 on FCR25 unit number 1).  

Using your machine jog box, measure the second hit on the front surface of Port 1 as shown in 
the image below. 

 

When you click OK you are prompted to take the hit with the Execution dialog box. 

Hit 3 on Inside surface 

PC-DMIS MESSAGE:  
Please take a hit on the inside face of the front left corner for port 
1 (which is local port 1 on FCR25 unit number 1).  

Using your machine's jog box, measure the third hit on the inside surface of Port 1 as shown in 
the image below. 
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When you click OK you are prompted to take the hit with the Execution dialog box. 

This set of three hits establishes the location for the tool changer. These three hits would be the 
same if the port didn't have an insert. If you used a PA25-20 insert in this port, the hits would be 
taken on the insert in a similar fashion. 

You are then asked to complete a few steps via the following dialog box. 

PC-DMIS MESSAGE:  
Please do the following steps in the indicated order. 

1. Remove the current SH-1/2/3 stylus. 

2. Attach the SHSP (Stylus Holder Setting Piece). 

3. Jog the probe to a safe location with a clear line of approach 
to the port(s) being calibrated. 

4. Then click OK. 

After you click OK the machine will begin DCC measurement. 

Complete the instructions in the message box and remove the specified stylus (in this case the 
SH-1/2/3 stylus) and attach the SHSP as shown in the image below. 
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Note: Whenever the instructions direct that you should jog the probe to a "safe location" or a 
location "with a clear line of approach" you should move the probe to a position that is in front of 
and slightly above the rack. 

When you have completed these steps, Click OK to begin DCC measurement. 

PC-DMIS automatically measures the three hits with the SHSP that were previously taken with 
the SH-1/2/3 stylus. It also takes a hit on the opposite inside face. This completes the 
measurement of Port 1. 

In the next step, PC-DMIS measures Port 3. 

Step 7 - Measuring Port 3 / PA25-20 Insert 

Before PC-DMIS can measure Port 3 (the right-most probe), you must first change the probe to 
the probe file you previously specified for the Second Probe File in Step 4. 

When prompted, remove the current module, and add the TM25-20 module to the end of the 
probe body. 

The image below shows the TM25-20 module and TP20 type stylus after this change. 
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Note: Changing probes may not be necessary depending on your FCR25 probe changer 
configuration. For example, if there are no inserts in any of the ports, then this probe change may 
not be necessary. The change specified in this step is only required to accommodate calibration 
of Port 3 with the PA25-20 insert. 

After changing the probe, click OK. PC-DMIS displays the following prompt: 

PC-DMIS MESSAGE:  
Please jog the probe to a safe location with a clear line of 
approach to the port(s) being calibrated, then click OK. 

When you click OK the machine will begin DCC operation. 

After moving the probe to a safe location, click OK. PC-DMIS begins automatic measurement of 
the insert in Port 3. The following images show the probe taking measurements. PC-DMIS 
automatically takes hits to determine the location of the insert. 

 

 

   
This completes the measurement of Port 3. In the next step, PC-DMIS measures Port 2. 
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Step 8 - Measuring Port 2 / No Insert 

Before measuring Port 2, you are prompted to remove the module that was used for the 
measurement of Port 3. 

PC-DMIS MESSAGE:  
Please remove the module from the probe body, jog to a clear 
location and then click OK. 

When you click OK the machine will begin DCC operation to 
move the probe body to a position above port 2. 

Once you have removed the module and moved the probe to a safe location, click OK to continue 
the process. 

PC-DMIS moves the probe body to a position that is centered above Port 2 as show in the image 
below. (The image also shows the module that PC-DMIS expects you to add in the next prompt.) 

 

Note: The procedure for measuring Port 2 would be used for all ports if you didn't have an insert 
in any of the ports. The ports would also be measured in a different order (Port 1 first, followed by 
Port 2, and then Port 3). 

PC-DMIS MESSAGE:  
Place the desired module into the port and slowly lower the 
probe body towards the module while being careful not to collide 
with the port. 

Continue lowering until the module jumps upwards slightly due to 
the magnetic attraction. Observe to see if the module jumps 
straight up (indicates good alignment) or tilts (indicates poor 
alignment). 
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Reposition and repeat as necessary until satisfied with the 
alignment, then click OK. 

Follow the prompt to place the module into the port. Then, slowly lower the probe body towards 
the module until the magnetic attraction causes the module to jump up towards the probe body. If 
you have a poor alignment, use the jog box to reposition the probe body, and repeat this process 
until you get a good alignment. 

The following images show the process described above. 

Slowly Lowering the Probe Body 

 

Module Jumps Upward for a Good Alignment 

 

Module Tilted for a Poor Alignment 
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Click OK when a good alignment has been established. The following prompt is displayed. 

PC-DMIS MESSAGE:  
Slowly lower the probe body onto the module. IMMEDIATELY 
stop when the LED on the probe head illuminates and then click 
OK. 

When you click OK the machine will begin a small DCC 
movement to finish seating the probe body into the module. 

The image below shows the probe body that has been lowered just before the LED is lit. 

 

Notice the slight gap between the probe body and the SM25-2 module. From this point, continue 
to lower the probe body and stop when the LED is lit. This does not close the gap completely. 
Click OK to finish the process. 

At this point the probe body automatically moves down the rest of the way to seat the probe 
module and close the gap. 

The following prompt appears: 

PC-DMIS MESSAGE:  
Moving in only the one axis (as much as possible) please move 
the probe clear from the port and then click OK. 

Move the probe straight out from the port to a position in front of the port as shown in the 
following image. 
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Click OK. This completes the measurement of Port 2. 

You are then prompted to set the configuration back to the original probe configuration. 

PC-DMIS MESSAGE:  
Please restore the probe configuration for probe SP25_4_X_50 
and then click OK. 

Remove the current module if needed and add the modules and tips that make up the requested 
probe file. Click OK when finished. The following prompt is displayed: 

PC-DMIS MESSAGE:  
This calibration procedure is now complete. 

This completes the FCR25 probe changer's calibration. The next step discusses how to review 
your calibration. 

Step 9 - Review Calibration Results 

Once calibration finishes, on the Probe Changer dialog box, select the Slots tab to see that the 
calibration information now exists for the location of each of the calibrated ports. 
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Probe Changer dialog box - Slots tab with calibration results 

When viewing the results, look for the following: 

• The probe changer must be aligned parallel to either the X or the Y axis of the CMM. 
• The X and Y values should show equal spacing between ports, roughly 40mm apart. 
• The Z values should be nearly identical, since the slots are all at the same height. Any 

significant deviations from these expectations might be due to a bad hit. 

How a LOADPROBE Command Works with the Probe Changer 
1. During measurement routine execution, the probe entities that you added to each slot are 

automatically picked up from the slot whenever PC-DMIS executes a LOADPROBE 
command for that probe. 

2. Before picking it up, the probe body moves to the mount point and then into the empty 
port to drop off the current probe. 

3. The rack's keys rotate to the release position, and the current probe remains in the slot, 
while the probe body lifts away to detach. 

4. The probe body moves over the load position above the slot containing the probe. 
5. The probe body moves down onto the new probe, and the keys again rotate to 

automatically engage the new module. 
6. The probe body moves back out of the slot and over to the rack’s mount point. 
7. The CMM continues measuring the part with the newly loaded probe. 

Calibrating the CW43 Probe Changer 
The following topics describe how to calibrate the CW43L Probe Changer. This documentation 
uses the term "slot" to refer to the "port", "station", or "garage" where different probes or 
extensions are held. 
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Vertical CW43 Probe Changer with Five Slots 

  

The CW43 Probe Changer can hold two different kinds of slots: normal slots and three axis slots 
(slots that hold probes that can rotate in three axes). 
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A - Slot four in this picture 
shows a three axis slot. 

B - Slot five in this picture 
shows a normal slot. 

  

Important: Before you start the calibration process, ensure that the installation personnel have 
mechanically aligned all of the slots so that the front face and the top of the slots are parallel to 
the movement of the machine's ram. If the slots are not properly aligned in this fashion, problems 
can occur during a probe change operation. 

Step 1 - Select the CW43 Probe Changer 

1. Select Edit | Preferences | Probe Changer to access the Probe Changer dialog box. 
2. Select the Type tab. 
3. Specify the number of probe changers. Generally, this is 1. 
4. From the Probe changer type list, select CW43L. 



Defining Hardware 

99 

5. Click Apply. The Active probe changer list now reads: Probe Changer 1 : Type= 
CW43L 

Step 2 - Define Slots 

In this step, the number of slots are defined for your probe changer as well as the hardware held 
in each slot. 

1. Select the Slots tab. 
2. In the Number of slots box, specify the number of slots used on your probe changer. 
3. Click Apply. 
4. Expand each slot in the list, and define the probe file names that correspond to the 

hardware (probe or extension) that each slot holds. You can do this now or any time after 
this point. 

5. Click Apply when finished. 

Getting Around Three Axis Slots 
If you have a three axis slot, notice that it sticks out from the rack more than the normal slots. 
This may cause clearance problems when performing a probe change operation. To help avoid 
crashing into these slots, we recommend that you install this type of slot on the ends of the probe 
changer: either on the top or the bottom on a vertical probe changer or on the left or right sides of 
a horizontal probe changer. If you cannot do this due to space constraints in your environment, 
modify the default clearance distance that the probe uses when moving to and from the different 
slots. You can do this by accessing the PC-DMIS Settings Editor and modifying the 
TCRackClearance entry or the TCRack3AxisClearance entry in the next step. 

• TCRackClearance - This registry entry is the clearance distance in front of a normal slot. 
It has a default value of 150 mm. 

• TCRack3AxisClearance - This registry entry is the clearance distance in front of a three 
axis slot. It has a default value of 300 mm. 

Step 3 - Define the Three Axis Slot and Change Clearance 
Distances 

You only need to perform this step if you have a three axis slot (a slot capable of storing a three 
axis probe). If not, go to the next step. You can perform this step later, but it is recommended you 
do it now. This step essentially tells PC-DMIS which slot is the three axis slot and whether or not 
you intend to perform load or unload operations automatically for that slot. 

1. Click OK to close the Probe Changer dialog box. 
2. Exit from PC-DMIS. 
3. Launch the PC-DMIS Settings Editor. 
4. Navigate to the Leitz section. 
5. Select the CW43LThirdAxisTCSlot or the CW43LThirdAxisTCVerticalSlot 

registry entry according to the slot type mounted on the tool changer. 
CW43LThirdAxisTCSlot is used for the old slot type, where the third axis lies 
horizontally. CW43LThirdAxisTCVerticalSlot is used for the new slot type, where 
the third axis lies vertically. By default, these entries have a value of -1, which means that 
a three axis slot is not available on the probe changer. 
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• If you plan on manually loading and unloading the three axis probe from the slot 
yourself, you should set this value to 0. 

• If you plan on having PC-DMIS automatically load and unload the probe, you 
should set this value to the slot number holding the three axis probe. 

6. Ensure that the CW43LTTest3AxisSlotTC registry entry is set to True. There are two 
LED lights in a magnetic relay located on the back of a three axis slot: a green light and 
an amber light. The green light means that the slot relay has power. The amber light is 
only illuminated if the three axis joint is physically located in the slot. A True value for this 
entry checks for the amber light and is an indication to the CMM controller that it is safe 
to apply the 24 volt DC motor power to the three axis joint. 

 
Solenoid Connection with Green and Amber LED Lights 

Warning: During a Probe Changer operation, NEVER attempt to manually change 
the three axis probe while the green LED light on the top of the three axis joint is 
illuminated. An illuminated green LED light signifies that motor power (+24V DC) is 

present. If a probe change is done while there is motor power, it could cause a voltage 
spike that would damage the third axis motor. The same is possible for other voltage 
signals (+5V DC, +12V DC, and so on) needed for items that may attach to the third axis 
(Perceptron probe, NC100 video probe, and so forth). This applies only when the joint is 
connected to the probe head. 

7. If needed, you can also modify the clearance distances in the TCRackClearance and 
TCRack3AxisClearance registry entries. You should only need to do this if your three 
axis slot could not be placed on the ends of the rack. 

8. If you need to change the third axis angle position when the probe is inside the slot, set 
the desired value in the CW43LTThirdAxisSlotAngle registry entry. The default value is -
1. If the value is -1, the angle value is the default value (according to the slot type). You 
can set a value in these ranges: 

• 0 to 180 
• 0 to -180 
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9. If needed, modify the slot cover lift direction in the 
CW43LThirdAxisTCLeftToRightLift registry entry. To determine the value, stand in 
front of the probe changer slot and check the direction. 

• If the slot cover lift direction is from left to right, set the value to True (this is the 
default value). 

• If the slot cover lift direction is from right to left, set the value to False. 

Note: PC-DMIS uses the value that you set for the 
CW43LThirdAxisTCLeftToRightLift registry entry only when the value for the 
CW43LThirdAxisTCVerticalSlot registry entry is not set to -1. 

10. Save any changes and then close PC-DMIS Settings Editor. 
11. Restart PC-DMIS and reload your measurement routine. 
12. Select Edit | Preferences | Probe Changer to access the Probe Changer dialog box 

again. 

Step 4 - Prepare for Calibration 

This step defines the probe file and tip angle to use during the calibration process. 

1. Select the Calibrate tab. 
2. Select the probe to use from the Active probe list. 
3. Select tip angle to use from the Active tip list. The tip angle you use depends on your 

specific machine. This tip angle is used throughout the entire calibration process. 

Step 5 - Begin Calibration 

In this step you need to decide whether to calibrate a single slot in the probe changer or to 
calibrate all of the slots, then start the calibration procedure. 

1. Decide the type of calibration to perform: either Single port calibration or Full 
calibration. 

o If you selected Single port calibration, the Probe changer port list becomes 
available for selection. From the Probe changer list, select the single probe to 
calibrate. 

o If you selected Full calibration, PC-DMIS calibrates all the available ports on 
your probe changer, starting with the first slot and moving sequentially through all 
the slots. 

2. Click the Calibrate button. PC-DMIS prompts if it is OK to rotate to the previously defined 
probe angle. 

3. Click OK. The probe rotates to the defined angle, and a message box appears prompting 
you to take three hits. 

Step 6 - Calibrate by Taking Three Hits 

In this step the probe is manually moved to take three hits, one on three different faces of each 
slot being calibrated. For a full calibration, hits on the first defined slot is taken and then move 
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sequentially to the second slot, and so on until the last. For a single port calibration, only hits on 
the one slot being calibrated is made. 

For a Vertical Probe Changer: 
• Take the first hit anywhere on the top of the top of the slot. Press Done. 
• Take the second hit anywhere on the side of the slot nearest the ram of the machine. 

Press Done. 
• Take the third hit anywhere on the front face of the slot. (If this is the three axis slot, take 

the hit on the face to which the hinges of the slot cover are attached.) Press Done. 

Example of Taking Three Hits on a Vertical Probe Changer 
The following two pictures provide examples of the surfaces where the three hits should be 
taken for both a three axis probe slot and a normal probe slot. 

 
Three Axis Probe Slot on a Vertical Rack 
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Normal Probe Slot on a Vertical Rack 

A - First hit on the top surface 
B - Second hit on the side closest to the ram (depending on where your CMM ram is 
located, this could be on the other side) 
C - Third hit on the front face 

For a Horizontal Probe Changer: 
• Take the first hit anywhere on the top of the top of the slot. Press Done. 
• Take the second hit anywhere on either side of the slot. Press Done. 
• Take the third hit anywhere on the front face of the slot. (If this is the 3 axis slot, take the 

hit on the face to which the hinges of the slot cover are attached.) Press Done. 

Step 7 - Define a Mount Point 

In this step, a safe location and probe head angle in front of the rack where the CMM is able to 
reach all the slots is defined. This is called the "Mount Point". 

Important: The Mount Point location is NOT the same thing as the distance in front of the probe 
changer defined in the TCRackClearance and TCRack3AxisClearance registry entries. 

1. Click the Mount Point tab. 
2. In the Probe head wrist angle boxes, use the A angle and B angle boxes to define the 

probe head angle to use when the probe head is at the Mount Point location. 
3. With the jog box, and manually move the probe to where you want your mount point, and 

then click the Read Machine button. PC-DMIS pulls in the XYZ location from the CMM. 
4. Click Apply and then OK. 
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You are now done with the CW43 Probe Changer calibration and can now perform probe 
changes. 

Warning: Remember, during a Probe Changer operation, NEVER attempt to manually 
change a three axis probe while the green LED light on the top of the three axis joint is lit. 
This applies only when the joint is connected to the probe head. 

Calibrating the SP600 Probe Changer 
 

The process presented in these documentation topics covers defining and calibrating the SP600 
probe changer. 

There are no inserts or extensions used for any of the slot positions. 

 
A Renishaw SP600 Stylus Change Rack (SCR600) 

Important: The SP600 Probe Changer DOES NOT need to be mounted on the machine table 
parallel to either the X or Y axis.  

For mounting instructions, consult the documentation that came with your probe changer. 

To Calibrate your SP600 Probe Changer: 
• Step 1 - Select the SP600 Probe Changer 

• Step 2 - Define the Mount Point 

• Step 3 - Prepare for Calibration 

• Step 4 - Take the First Manual Hit 

• Step 5 - Take the Second Manual Hit 

• Step 6 - Take the Third Manual Hit 

• Step 7 - Review Calibration Results 
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Step 1 - Select the SP600 Probe Changer 

To begin the calibration process, select Edit | Preferences | Probe Changer to open the Probe 
Changer dialog box. 

 
Probe Changer dialog box - Type tab 

To select the SP600 Probe Changer, follow these steps: 

1. Once the Probe changer dialog box is open, select the Type tab. 
2. Specify the number of different types of probe changers in the Number of probe 

changers box. 
3. In the Active probe changer box, select the list item representing the probe changer to 

be defined. If this is the first probe changer, it is listed as "Probe Changer 1: 
TYPE=None". 

4. Select SP600 from the Probe changer type list. 
5. Specify the Docking speed. The default value of 5% is appropriate for most machine 

configurations. 
6. Click Apply to make this probe changer active and to load settings that are relevant to 

this probe changer. Other tabs become visible after you click Apply. 

In the next step, you define the location your probe body moves to when using the probe changer 
to switch probe components. 

Step 2 - Define the Mount Point 

The Mount Point for your SP600 Probe Changer is the location in front of your probe changer 
where the machine moves to before it picks up or drops off a probe. You should determine a 
location that avoids collisions with the probe changer or part. 
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Probe Changer dialog box - Mount Point tab 

To provide the Mount Point for your SP600 Probe Changer, follow these steps: 

1. Select the Mount Point tab from the Probe Changer dialog box. 
2. Select TYPE=SP600 from the Active probe changer list. 
3. Alter the Probe head wrist angle for both A angle and B angle. Typically, but not 

always, these values are 0 and 0 respectively. You need to use a calibrated probe 
rotation that ensures the probe has the ability to move in and out of the probe rack during 
the necessary steps of the probe rack calibration procedure. 

4. Using your jog box, manually move your machine to the desired mount point position. 
5. Click the Read Machine button to populate the X, Y, and Z Machine position values 

with the current position. You may also manually type these values. 
6. Click Apply to save your changes. 

You are now ready to begin the calibration process. 

Step 3 - Prepare for Calibration 

To begin the calibration procedure for the SP600 Probe Changer, follow these steps: 
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Probe Changer dialog box - Calibrate tab 

1. Select the Calibrate tab from the Probe Changer dialog box. 
2. Select TYPE=SP600 from the Active probe changer list. 
3. From the Active tip list, select the tip ID to be used for calibration. Most often this is 

T1A0B0. 
4. Click the Calibrate button to begin. 

Once you click Calibrate, the following message box appears: 

PC-DMIS MESSAGE:  
Open all lids and remove any probe from port 1. 

When ready, please take a hit in the center of the vertical face 
between ports 1 and 2. 

1. Open all the lids by pushing them all the way back and down. Plastic extensions on each 
side of the lid slide into corresponding holes in the rack surface to keep the lids open. 

2. With the lids open, remove all of the modules and styli by sliding them forward out of the 
ports. 
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SP600 Probe Changer showing empty slots held open by plastic extensions on each side 
of the slot cover that slide into corresponding holes in the rack surface (indicated by the 
red circles) 

3. Click OK when you are ready to take the first measurement. 

Step 4 - Take the First Manual Hit 

PC-DMIS moves you through the process of measuring three manual hits through a series of 
message boxes. Three hits are required to fully define the orientation of this rack in the machine’s 
XY plane. It is not necessary to align the rack to any single axis, as the manual hits will identify 
any rotation involved. Follow the prompts and take the needed hits as shown in the pictures for 
each hit. 

The first manual hit is taken in the XY plane, on the vertical face in front of the rack between Port 
1 and Port 2. 

Prompt for the First Hit on the Front Face: 

PC-DMIS MESSAGE:  
Open all lids and remove any probe from port 1. 

When ready, please take a hit in the center of the vertical face 
between ports 1 and 2. 

Using your machine's jog box, measure the first hit on the front face between Port 1 and Port 2. 
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Step 5 - Take the Second Manual Hit 

The second manual hit is taken in the Z direction, on the horizontal face on top of the rack 
between Port 2 and Port 3. 

Prompt for the Second Hit on the Top: 

PC-DMIS MESSAGE:  
Please take a hit on top of the metallic docking plate in the 
middle between ports 2 and 3. 

Using your machine jog box, measure the second hit on the top metal surface between Port 2 
and Port 3. 
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Step 6 - Take the Third Manual Hit 

The third and final manual hit is taken in the XY plane, on the vertical face in front of the rack 
between Port 3 and Port 4. 

Prompt for the Third Hit in Front: 

PC-DMIS MESSAGE:  
Please take a hit in the center of the vertical face between ports 
3 and 4. After completing this hit, DCC calibration will begin. 

Using your machine jog box, measure the third hit in front on the vertical surface between Port 3 
and Port 4. 

 

  
This set of two hits establishes the location and orientation for the tool changer. 

At this point, the system will go into DCC mode and measure a series of hits required to 
accurately locate and orient the rack. 

Step 7 - Review Calibration Results 

Once the DCC measuring finishes, select the Slots tab on the Probe Changer dialog box, to see 
that calibration information now exists for the location of each of the calibrated ports. 
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Probe Changer dialog box - Slots tab with calibration results 

When viewing the results, some things to watch for are the position of the rack and the spacing of 
the slots. 

This rack is not necessarily aligned parallel to any axis of the CMM. However, the X and Y values 
should show equal spacing between ports, roughly 53.5 mm apart. Also, the Z values should be 
nearly identical, since the slots are all at the same height. Significant deviations from these 
expectations might be due to a bad hit. 

Results During Measurement Routine Execution 
• Probe entities that are added to each of the ports are automatically picked up from that 

location whenever PC-DMIS executes a LOADPROBE command for that probe. 
• The probe body moves to the mount point, then into the "unload" port (the port that used 

to contain the currently used probe entity), pushing the lid backwards. The current "puck", 
a black conical piece of hardware that connects to the bottom of the probe body, is held 
in place by the rack while the probe body lifts away to detach. 

• From there, the probe moves over to the next "load" position and the magnetic 
connection automatically engages to load the new module. 

• It then moves back to the rack’s mount point and from there continues measurement. 

Calibrating the SCP600 Probe Changer 
 

The process presented in these topics covers defining and calibrating the SP600 probe changer. 

There are no inserts or extensions used for any of the slot positions. 
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A Renishaw SCP600 Stylus Change Rack 

Important: The SCP600 Probe Changer MUST BE mounted on the machine table parallel to 
either the X or Y axis. The stylus must be greater than 40mm so the puck and body of the probe 
clear the stylus wrench used to hold the port open. 

For mounting instructions, consult the documentation that came with your probe changer. 

To Calibrate your SCP600 Probe Changer: 

• Step 1 - Select the SCP600 Probe Changer 

• Step 2 - Define the Mount Point 

• Step 3 - Define the Number of Slots 

• Step 4 - Prepare for Calibration 

• Step 5 - Take the First Manual Hit 

• Step 6 - Take the Second Manual Hit 

• Step 7 - Review Calibration Results 

Step 1 - Select the SCP600 Probe Changer 

To begin the calibration process, select Edit | Preferences | Probe Changer to open the Probe 
Changer dialog box. 
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Probe Changer dialog box - Type tab 

To select the SCP600 Probe Changer, follow these steps: 

1. Once the Probe Changer dialog box is open, select the Type tab. 
2. Specify the number of different types of probe changers in the Number of probe 

changers box. 
3. In the Active probe changer box, select the list item representing the probe changer to 

be defined. If this is the first probe changer, this shows "Probe Changer 1: TYPE=None". 
4. From the Probe changer type list, select SCP600. 
5. In the Docking speed box, type a value. The default value of 5% is appropriate for most 

machine configurations. 
6. Click Apply to make this probe changer active and to load settings that are relevant to 

this probe changer. Other tabs become visible after you click Apply. 

In the next step, you define the location your probe body moves to when using the probe changer 
to switch probe components. 

SCP600: Step 2 - Define the Mount Point 

The Mount Point for your SCP600 Probe Changer is the location in front of your probe changer 
where the machine moves to before it picks up or drops off a probe. You should pick a location 
that avoids collisions with the probe changer or part. 
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Probe Changer dialog box - Mount Point tab 

To define the Mount Point for your SCP600 probe changer, follow these steps: 

1. Select the Mount Point tab from the Probe Changer dialog box. 
2. Select TYPE=SCP600 from the Active Probe Changer list. 
3. Alter the Probe Head Wrist Angle for both A Angle and B Angle. Typically, but not 

always, these values are 0 and 0 respectively. You need to use a calibrated probe 
rotation that ensures that the probe has the ability to move in and out of the probe 
changer during the necessary steps of the probe rack calibration procedure. 

4. Using your jog box, manually move your machine to the desired mount point position. 
5. Click the Read Machine button to populate the X, Y, and Z Machine Position values 

with the current position. You may also manually type these values. 
6. Click Apply to save your changes. 

Step 3 - Define the Number of Slots 

The SCP600 is a single slot rack. You can make use of any quantity of racks acting 
independently. You can also assemble them to form a multi-slot rack of any quantity. This 
requires that you position them tightly against one another so that there is no space between 
them. 

Regardless of how many rack pieces are being used independently, they must all be defined and 
calibrated individually. However you choose to use them, the number of slots must be first 
entered in the Slots tab before calibration begins. 
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Probe Changer dialog box - Slots tab 

To define the number of slots for your SCP600 probe changer, follow these steps: 

1. Select the Slots tab from the Probe Changer dialog box. 
2. From the Active Probe Changer list, select TYPE=SCP600. 
3. In the Number of slots box, type the number of slots the probe changer has. 
4. Click Apply to save your changes. 

You are now ready to begin calibration. The next step starts the calibration procedure. 

Step 4 - Prepare for Calibration 

To begin the calibration procedure for the SCP600 Probe Changer, follow these steps: 

 
Probe Changer dialog box - Calibrate tab 
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1. From the Probe Changer dialog box, select the Calibrate tab. 
2. From the Active probe changer list, select Probe Changer 1: TYPE=SCP600. 
3. In the Active tip box, select the tip ID to be used for calibration. This is usually T1A0B0. 
4. To begin, click the Calibrate button. 

Once you click Calibrate, the following message box appears: 

PC-DMIS MESSAGE:  
Open the lid for port 1 and insert the stylus tool so that the lid 
remains open. 

Remove any probe that may currently be in the port. 

Click OK when ready. 

1. Open the lid or lids by pushing them all the way back and inserting a metallic pin (called a 
stylus wrench) into the hole in the top of the slot near the back right corner. This hole is 
located to the side of the spring on the right when facing the rack. 

2. With the lid or lids open, remove any modules or styli by sliding them forward out of the 
ports. 

 
SCP600 Probe Changer showing an empty slot held open by the stylus wrench 

3. Click OK when you are ready to take the first measurement. 

Step 5 – Take First Manual Hit 

You will be prompted through the process of measuring two manual hits through a series of 
message boxes. Two hits are required to define the location of this rack in the machine’s 
workspace. Follow the prompts and take the needed hits as shown in the pictures for each hit. 

The first manual hit is taken in the XY plane, on the vertical face in front of the rack on the left 
side of the port. 



Defining Hardware 

117 

Prompt for the First Hit on the Front Face 

PC-DMIS MESSAGE:  

Please take a hit on the black front face on the left side of port 1. 

Using your machine's jog box, measure the first hit on the front face to the port, left of the 
opening. 

 

Step 6 - Take Second Manual Hit 

The second manual hit is taken in the Z direction, on the horizontal face on top of the rack to the 
left of the open port. 

Prompt for the Second Hit on the Top 

PC-DMIS MESSAGE:  
Please take a hit on the black top face on the left side of port 1. 

Using your machine jog box, measure the second hit on the top flat plastic surface of the port, left 
of the opening. 
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SCP600: Step 7 - Review Calibration Results 

Select the Slots tab on the Probe Changer dialog box, and you will see that calibration 
information now exists for the location of each of the calibrated ports. 

 
Probe Changer dialog box - Slots tab with calibration results 

When viewing the results, some things to watch for are the position of the rack and the spacing of 
the slots. 

This rack must be aligned parallel to the X or Y axis of the CMM. When using multiple slots as 
one rack, the X and Y values should show equal spacing between ports, roughly 85 mm apart. 
Also, the Z values should be nearly identical, since the slots are all at the same height. Significant 
deviations from these expectations might be due to a bad hit. 
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Results During Measurement Routine Execution 
• Probe entities that are added to each of the ports will be automatically picked up from 

that location whenever PC-DMIS executes a LOADPROBE command for that probe. 
• The probe body will move to the mount point, then into the "unload" port (the port that 

used to contain the currently used probe entity), pushing the lid backwards. The current 
"puck", a black conical piece of hardware that connects to the bottom of the probe body, 
will be held in place by the rack while the probe body lifts away to detach. 

• From there, the probe will move over to the next "load" position and the magnetic 
connection will automatically engage to load the new module. 

• It will then move back to the rack’s mount point and from there will continue 
measurement. 

  

Calibrating the ACR1 Probe Changer 
 

The process presented in these topics covers defining and calibrating the ACR1 probe changer. 

There are no inserts used for any of the slot positions. However, if you intend to use probe 
extensions in any of the slots, these must be defined as part of the slot type before starting. 

 
An ACR1 probe changer showing two different probe extensions used here in slots 7 and 8 

Important: The ACR1 Probe Changer MUST BE mounted on the machine table parallel to either 
the X or Y axis for successful calibration. 

For mounting instructions, consult the documentation that came with your probe changer. 

To Calibrate your ACR1 Probe Changer: 

• Step 1 - Select the ACR1 Probe Changer 

• Step 2 - Define the Communications Port (optional) 

• Step 3 - Define the Mount Point 
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• Step 4 - Define Ports 

• Step 5 - Prepare for Calibration 

• Step 6 - Measuring Port 1 

• Step 7 - Measuring Port 8 

• Step 8 - Measuring Datum Sphere 

• Step 9 - Measuring Datum Sphere with PEM Extension(s) (optional) 

• Step 10 - Review Calibration Results 

Step 1 - Select the ACR1 Probe Changer 

To begin the calibration process, select Edit | Preferences | Probe Changer to open the Probe 
Changer dialog box. 

 
Probe Changer dialog box - Type tab 

To select the ACR1 Probe Changer, follow these steps: 

1. Once the Probe Changer dialog box is open, select the Type tab. 
2. Select ACR1 from the Probe changer type list. 
3. Specify the number of different types of probe changers in the Number of probe 

changers box. 
4. Specify the Docking speed. The default value of 5% is appropriate for most machine 

configurations. 
5. Click Apply to make this probe changer active and to load settings that are relevant to 

this probe changer. Other tabs become visible after you click Apply. 

In the next step, you will define the communications port. 



Defining Hardware 

121 

Step 2 - Define the Communications Port (optional) 

The ACR1 probe changer needs to be connected to a serial communications port if it is used in 
Host mode. Before calibration can begin, this communications port (or Comm Port) needs to be 
identified. 

Alternatively, the probe changer can be used in standalone mode, which means it relies on timing 
to do a change cycle (to deposit and collect hardware from the probe changer). In this case, skip 
this step and proceed to step 3. 

 
Probe Changer Dialog box - Comm tab 

To define the communications port, follow these steps: 

1. Select the Comm tab. 
2. In the Comm port box, select port 2 (typically if using host mode) or None (if using 

standalone mode). This will depend on the machine’s configuration. It is possible to use 
this probe changer in one of these two modes: 

• Host mode - In this mode the rack controller is connected via cable to a 
communications port on the computer. All functions are based on signals 
between the two. If using host mode, proceed with the steps below. 

• Standalone mode - In this mode there is no direct communications with the 
computer or PC-DMIS. This means that all rack functions are based on timing. 
Respective modes are configured with the dip switched on the rear of the rack 
controller(s) and are covered in the Renishaw documentation or in the prints for 
the specific CMM configuration and are not covered here. If using standalone 
mode, skip to "Step 3 - Define the Mount Point". 

3. Unless otherwise indicated, use the following default settings: 

Baud: 9600 

Parity: Even 
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Data bits: 7 

Stop bit: 1 

4. Click Apply and then OK to close the dialog box. 
5. Restart PC-DMIS to force the new port settings to be read in. This last step is very 

important. Without restarting PC-DMIS, the system will not work properly when the port 
settings have been changed. 

6. Once PC-DMIS restarts, select Edit | Preferences | Probe Changer to open the Probe 
Changer dialog box. 

In the next step, the location of the probe body is defined when using the probe changer to switch 
probe components. 

Step 3 - Define the Mount Point 

The Mount Point for your ACR1 Probe Changer is the location in front of your probe changer 
where the machine will move before it picks up or drops off a probe. You should determine a 
location that avoids collision with the probe changer or part. 

 
Probe Changer dialog box - Mount Point tab 

To provide the Mount Point for your ACR1 Probe Changer, follow these steps: 

1. Select the Mount Point tab from the Probe Changer dialog box. 
2. Select TYPE=ACR1 from the Active probe changer list. 
3. Alter the Probe head wrist angle for both A angle and B angle. Typically, but not 

always, these values will be 0 and 0 respectively. You need to use a calibrated probe 
rotation that ensures the probe has the ability to move in and out of the probe rack during 
the necessary steps of the probe rack calibration procedure. 

4. Using your jog box, manually move your machine to the desired mount point position. 
5. Click the Read Machine button. This populates the X, Y, and Z Machine position values 

with the current position. You may also manually type these values. 
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6. Click Apply to save your changes. 

In the next step, the ports used by your probe changer are defined. 

Step 4 - Define Ports 

The example described in this documentation has a probe extension in slot 7 and slot 8. When 
using a probe extension such as these, it must be identified and defined prior to calibration. 

 
To get started defining the ports, select the Slots tab. When the probe rack is first identified, the 
slots list shows all as UNDEFINED. All slots in the rack must be defined before starting. 

 
Probe Changer dialog box - Slots tab showing undefined slots 

To define the ports of your ACR1 Probe Changer, follow these steps: 

1. Select TYPE= Autochange from the Active probe changer list. 
2. Select a slot from the list and click Edit Slot Data. This opens the Probe Changer Slot 

Data dialog box. 
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3. For each slot, you need to classify its contents as either “Probe Attached” or “Extension 
Only. 

• Probe Attached - Only probe bodies are in the slots, or the slot is empty. 
• Extension Only - The slot contains a probe extension (Renishaw PEM Autojoint 

to Autojoint Extension Bar, commonly called PEM). The PEM is available in 
various lengths, but the length is not significant at this point. 

 
Probe Changer dialog box - Slots tab (showing selection options) 

4. Select Probe Attached or Extension Only from the Slot Type list. 
5. You may specify the XYZ values for the center position of the port or leave those values 

empty. In any case, PC-DMIS automatically populates these values upon successful 
calibration. See "Step 9 - Review Calibration Results". 

6. Click OK to save changes to slot data and close the Probe Changer Slot Data dialog 
box. Repeat steps 3 through 5 for all ports in your changer. 

In the image of the Probe Changer dialog box below, slots 1 through 6 have been defined 
as containing only a probe body, and slots 7 and 8 are identified as each holding a PEM 
probe extension. It is not necessary that they be in adjacent slots, this is for illustration 
purposes only. 



Defining Hardware 

125 

 
Probe Changer dialog box - Slots tab with the slots fully defined 

7. Click Apply to save your changes. 

You are now ready to begin calibration. In the next step, the calibration procedure is started. 

Step 5 - Prepare for Calibration 

Note: The Calibration process may vary slightly depending on the types and locations of the 
inserts for each port. The process described here merely intends to show how PC-DMIS 
manages calibration for each port type. 

Once you click Calibrate the following message box appears: 

PC-DMIS MESSAGE:  
Please click OK, then shim open all the probe changer lids and 
remove all probes from the rack before proceeding with any 
measurement. 

Note: You can safely ignore any cycle or lock errors that might 
occur on the rack status indicator lights during this calibration. 

1. Read and follow the instructions from each prompt. 
2. Open the lids to each port and insert shims with the large end of the shims towards the 

back of the slots to hold them open. 

A "shim" is a tapered piece of plastic that fits in between two ports to hold open their lids. 
The picture below shows a close-up view of shims between multiple adjacent ports, 
holding open their lids. Without a shim, the lids will shut. 
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3. With the lids open, remove all of the modules and styli by sliding them forward out of the 

ports. 

 
ACR1 Probe Changer showing slots empty, held open with shims 

4. Click OK when you are ready to measure Port 1. 

Step 6 - Measure Port 1 

You are prompted through the process of measuring Port 1 (left-most port) and Port 8 (right-most 
port) through a series of message boxes. Follow the prompts and take the needed hits as shown 
in the pictures for each hit. 

Take a Hit on the Back of Port 1 

PC-DMIS MESSAGE:  
Please take a hit in the back of the circle for port 1. The hit 
should be taken in the middle just above the metal key. 
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Using your machine's jog box, measure the first hit on the back 
(arc) surface of Port 1 as shown in the image below. 

 

When you click OK you are prompted to take the hit with the Execution dialog box. 

Step 7 - Measure Port 8 

Take a Hit on the Back of Port 8 

PC-DMIS MESSAGE:  
Please take a hit in the back of the circle for port 8. The hit 
should be taken in the middle just above the metal key. 

Using your machine jog box, measure the second hit on the back (arc) surface of Port 8 as shown 
in the image below. 

 
  

When you click OK you are prompted to take the hit with the Execution dialog box. 

This set of two hits establishes the location for the tool changer and would be the same if Port 8 
didn't have an extension. 
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At this point, the system goes into DCC mode and measures a series of hits on all ports, starting 
at Port 8 and progressing down to Port 1. 

After the DCC measurement of the ports, your next step involves measuring the datum sphere. 

Step 8 - Measuring Datum Sphere 

You are now asked to complete a few steps via the following dialog boxes. 

PC-DMIS MESSAGE:  
Please jog to a clear location then click OK. If you have a 
moveable wrist it will then rotate to the A/B angles defined on the 
Mount Point tab. 

Follow the instructions for this message, and then click OK. 

PC-DMIS MESSAGE:  
Please remove the shims and close all the probe changer lids. 
Then release the auto joint adapter and take 1 hit on the bottom 
of the auto joint with the probe changer datum sphere. Be careful 
to avoid the small pins and holes and take the hit on a flat area. 

After you complete this point the auto joint diameter will be 
measured in DCC. 

Follow the instructions for this message, and then click OK. 

At this point, a message is displayed in the Machine commands list of the Execution dialog box 
instructing you to take a hit with the stylus on top of the datum sphere (inverted probe stylus) on 
the left end of the probe rack. 

Follow the instructions in the dialog box and remove the probe, then take one hit on the datum 
sphere. 

 

Note: When you have completed these steps, click OK to begin DCC measurement. 
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PC-DMIS automatically lowers the Autojoint extension to the side of the datum sphere, and then 
proceeds to take four hits in DCC mode on the outside diameter of the Autojoint extension. 

Step 9 - Measuring Datum Sphere with PEM Extension(s) 
(optional) 

This example uses two Autojoint extensions (PEM modules) in slots 7 and 8. The system 
presents you with this message: 

PC-DMIS MESSAGE:  
Please attach only the extension to be used in port 7. When you 
click OK if you have a wrist it may rotate (if needed) to allow for 
any rotation of the bottom joint. When prompted then take 1 hit 
on the bottom of the auto joint with the probe changer datum 
sphere. Be careful to avoid the small pins and holes and take the 
hit on a flat area. 

After you complete this point the auto joint diameter will be 
measured in DCC. 

If PEM (extensions) are used, it will be necessary to also take a manual hit at the bottom of each 
one as shown in the picture below. 

 

Note: When you have completed these steps, click OK and DCC measurement will begin. 

PC-DMIS MESSAGE:  
Please attach only the extension to be used in port 8. When you 
click OK if you have a wrist it may rotate (if needed) to allow for 
any rotation of the bottom joint. When prompted then take 1 hit 
on the bottom of the auto joint with the probe changer datum 
sphere. Be careful to avoid the small pins and holes and take the 
hit on a flat area. 
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After you complete this point the auto joint diameter will be 
measured in DCC. 

The picture below shows the manual hit being taken with the 50mm PEM identified as being 
stored in slot 8. 

 

Note: When you have completed these steps, Click OK and DCC measurement will begin. 

PC-DMIS MESSAGE:  
All measurement is now complete. Please reconnect the probe 
used to measure the ports and then click OK. 

This completes the ACR1 probe changer's calibration. The next step discusses how to review 
your calibration. 

Step 10 - Review Calibration Results 

Select the Slots tab on the Probe Changer dialog box (Edit | Preferences | Probe Changer) to 
see that the calibration information now exists for the location of each of the calibrated ports. 
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Probe Changer dialog box - Slots tab with calibration results 

When viewing the results, some things to watch for are the position and spacing of the slots. For 
example, the ACR1 rack defined in this calibration process is aligned parallel to the Y axis of the 
CMM. The X values of the slots should be, within reason, nearly identical since all the slots are 
co-linear. Similarly, the Z values should also be nearly identical, since the slots are all at the 
same height. Finally, the Y values should be equally spaced, roughly 35mm apart. Any significant 
deviations from these expectations might be due to a bad hit. 

Results During Measurement Routine Execution 
• During measurement routine execution, probe entities that are added to each of the ports 

are automatically picked up from that location whenever PC-DMIS executes a 
LOADPROBE command for that probe. 

• The probe body moves to the mount point, then into the port, pushing the lid backwards. 
• The key mechanism automatically turns to dis-engage/engage, and loads the new 

module and then continues to measure. 

Calibrating the ACR3 Probe Changer 
 

The following calibration process for the Renishaw ACR3 probe changer describes the steps 
required to prepare it for using any of the probe changers supported by PC-DMIS. The process 
discussed here is specific to the ACR3 probe changer. 

No inserts are used for any of the slot positions. However, if you intend to use probe extensions 
in any of the slots, they must be identified before starting and defined as part of the slot type. 
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Renishaw ACR3 probe changer rack 

Important: The ACR3 probe changer MUST BE mounted on the machine table parallel to either 
the X or Y axis for successful calibration. 

For mounting instructions, consult the documentation that came with your probe changer. 

To calibrate your ACR3 probe changer: 

• Step 1 - Select the ACR3 Probe Changer 

• Step 2 - Define the Mount Point 

• Step 3 - Define the Ports 

• Step 4 - Prepare for Calibration 

• Step 5 - Take the First Manual Hit 

• Step 6 - Take the Second Manual Hit 

• Step 7 - Remove the Setting Gauge and Attach the Probe 

• Step 8 - Take the First Manual Probe Hit 

• Step 9 - Take the Second Manual Probe Hit 

• Step 10 - Slide the Probe Rack to the Right Side of its Travel Range 

• Step 11 - Move the Probe Head into Slot #4 
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• Step 12 - Review the Calibration Results 

Step 1 - Select the ACR3 Probe Changer 

To begin the calibration process, select Edit | Preferences | Probe Changer to open the Probe 
Changer dialog box. 

 
Probe Changer dialog box - Type tab 

To select the ACR3 Probe Changer, follow these steps: 

1. Once the Probe Changer dialog box is open, select the Type tab. 
2. Type the number of different types of probe changers in the Number of probe changers 

box. 
3. In the Active probe changer list, select the item that represents the probe changer you 

are defining. If this is the first probe changer, it appears in the list as Probe Changer 1 : 
TYPE=None. 

4. Select ACR3 from the Probe changer type list. 
5. Type the Docking speed. The default value of 5% is appropriate for most machine 

configurations. 
6. Click Apply to make this probe changer active and to load the settings that are relevant 

to this probe changer. Other tabs become visible after you click Apply. 

In the next step, the location of the probe body is defined when using the probe changer to switch 
probe components. 

Step 2 - Define the Mount Point 

The Mount Point for your ACR3 probe changer is the location in front of your probe changer 
where the machine moves to before it picks up or drops off a probe. You should determine a 
location that avoids collision with the probe changer or part. 
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Probe Changer dialog box - Mount Point tab 

To provide the Mount Point for your ACR3 Probe Changer, follow these steps: 

1. Select the Mount Point tab in the Probe Changer dialog box. 
2. Select TYPE=ACR3 from the Active probe changer list. 
3. Alter the Probe head wrist angle for both A angle and B angle. Typically, but not 

always, these values will be 0 and 0 respectively. You need to use a calibrated probe 
rotation that ensures that the probe has the ability to move in and out of the probe rack 
during the necessary steps of the probe rack calibration procedure. 

4. Use your jog box to manually move your machine to the desired mount point position. 
5. Click the Read Machine button. This populates the X, Y, and Z Machine position values 

with the current position. You may also manually type these values. 
6. Click Apply to save your changes. 

In the next step, the ports are defined. 

Step 3 - Define the Ports 

The example described in this documentation has a probe extension in slot 7 and slot 8. When 
using a probe extension such as these, it must be identified and defined prior to calibration. 

When the probe rack is first identified, the slots list shows all as UNDEFINED. All slots in the rack 
must be defined before starting. 
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Probe Changer dialog box - Slots tab, slots undefined 

To define the ports of your ACR3 Probe Changer, follow these steps: 

1. Select TYPE= ACR3 from the Active Probe Changer list. 
2. Select a slot from the list and click Edit Slot Data. This opens the Probe Changer Slot 

Data dialog box. 

The content must be classified as either “Probe Attached” or “Extension Only” for each 
slot: 

• If you are using only probe bodies in the slots, or if the slot is empty, select the 
Probe Attached option. 

• If the slot is to contain a probe extension (Renishaw PEM Autojoint to Autojoint 
Extension Bar, commonly called PEM), select the Extension Only option. 

The PEM is available in various lengths, but the length is not significant at this point. 
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Probe Changer Slot Data dialog box showing Slot type selection options 

3. Select Probe Attached or Extension Only from the Slot Type list. 
4. You may specify the XYZ values for the center position of the port or leave those values 

empty. In any case, PC-DMIS automatically populates these values upon successful 
calibration. See "Step 12 - Review Calibration Results". 

5. Click OK to save changes to slot data. Repeat steps 2 through 4 for all ports in your 
changer. 

In the image below, slots 1 through 4 have been defined as containing only a probe body. 

 
Probe Changer dialog box - Slots tab, slots fully defined 

6. Click Apply to save your changes. 
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In the next step, you will start the calibration process. 

Step 4 - Prepare for Calibration 

To begin the calibration process for the ACR3 probe changer, follow these steps: 

1. Select the Calibrate tab in the Probe Changer dialog box. 

 
Probe Changer dialog box - Calibrate tab 

2. In the Active probe changer list, select Probe Changer 1: TYPE=ACR3. 
3. The entry in the Active probe file list defaults to the current measurement routine setting. 

If this is not what is to be used for the rack calibration, select the proper probe. 
4. The entry in the Active tip list defaults to the current measurement routine setting. If this 

is not what is to be used for the rack calibration, select the tip ID to be used for 
calibration. This is usually T1A0B0. 

5. To begin, click Calibrate. The following message box appears: 

PC-DMIS Message  
Shim open the lids on all the ACR3 ports. 

Remove any probes currently in any of the ports. 

Insert the setting gauge into port 1. 

Move the ACR3 to the unlocked position (left-hand side of travel). 

Then click OK. 

Prompt for preparing for calibration 

6. Read and follow the instructions from each prompt. 
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7. Hold the lids open by pushing them all the way back and inserting a shim before and/or 
after each port. 
 
A "shim" is a tapered piece of plastic that fits in between two ports to hold open their lids. 
The picture below shows a close-up view of shims between multiple adjacent ports, 
holding open their lids. Without a shim, the lids will shut. 

 
Shims between multiple adjacent ports 

8. With the lids open, remove all of the modules and styli by sliding them forward out of the 
ports. 
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Empty ports held open 

9. When you are ready to take the first measurement, click OK. 

In the next step, the first manual hit is taken. 

Step 5 - Take the First Manual Hit 

When you start the calibration procedure, a series of message boxes will prompt you through the 
process of recording two positions and measuring two manual hits. Three are required to fully 
define the orientation of this rack in the machine’s XY plane. 

The rack MUST BE ALIGNED parallel to either the X or Y axis. The manual hits will locate the 
rack in the machine space. Follow the prompts, and take the needed hits as shown in the pictures 
for each hit. 

Renishaw provides a setting gauge with the rack. Take the first manual hit on the top face of the 
setting gauge that is inserted into port 1. Use the setting gauge to take hits on port 1 without 
having to use the probe body. 
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Setting gauge 

The prompt for the first manual hit on the top face is: 

PC-DMIS Message  
Unlock the quick connect joint and remove the probe assembly. 

After the probe is removed, use the jogbox to move the autojoint 
above the central slot of the setting gauge in port 1. 

Slowly lower the probe head so that the autojoint just contacts 
the top face of the setting gauge which may be used as a feeler 
gauge as needed. Be careful not to move the position of the 
ACR3 during this process. 

When in position, click OK. 

Prompt for the first manual hit 

1. Use your machine's jog box to position the Autojoint directly on the top face of the setting 
gauge, as shown below: 
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Autojoint positioned directly on top of setting gauge 

2. When you are ready to take the first measurement, click OK with the probe in position. 

In the next step, you will take the second manual hit. 

Step 6 - Take the Second Manual Hit 

Take the second hit with the Autojoint positioned directly in front of the setting gauge. 

The prompt for the second manual hit on the front edge of the setting gauge is: 

PC-DMIS Message  
Raise the probehead so that the autojoint is clear of the setting 
gauge.  

Move the probehead so that the external surface of the autojoint 
is touching the front edge of the setting gauge. 

Again be careful not to move the position of the ACR3 during this 
process.  

When in position, click OK. 

Prompt for the second manual hit 

1. Use your machine's jog box to position the probe directly in front of (and against) the 
setting gauge, as shown below: 
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View of the second manual hit 

2. When you are ready to take the second measurement, click OK with the probe in this 
position. 

In the next step, you will remove the setting gauge and reconnect the probe assembly to the 
Autojoint. 

Step 7 - Remove the Setting Gauge and Reconnect the Probe 
Assembly 

After you have used the setting gauge to take the first (top face) hit and second (front edge) hit, 
do the following: 

1. Remove the setting gauge from port 1 when you are prompted, as shown below: 

PC-DMIS MESSAGE:  
Move the probe head clear of the ACR3. 

Remove the setting gauge from port 1. 

Reconnect the probe assembly. 

The autojoint locking cam should be left backed off 5 degrees from the fully locked 
position. 

After the probe assembly is reconnected, click OK. 

Prompt for removing the setting gauge 

2. Reconnect the probe assembly to the Autojoint to prepare for the remaining calibration as 
instructed in the message. 

3. After you have reconnected the probe assembly, click OK. 

In the next step, you will take the first manual probe hit. 

Step 8 - Take the First Manual Probe Hit 

This is the first of two hits that you need to take to locate the rack. The first hit is taken in the XY 
plane inside the back of port 1 (just above the metal key). 

The prompt for the first manual probe hit is: 

PC-DMIS MESSAGE:  
Please take a hit in the back of the circle for port 1. 

The hit should be taken in the middle just above the metal key. 
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Prompt for the first manual probe hit 

1. When you are ready to take the first measurement, click OK. 
2. Use your machine's jog box to measure the first probe hit inside the back of port 1, as 

shown below. 

 
View of the first probe hit inside the back of port 1 

In the next step, you will take the second manual probe hit. 

Step 9 - Take the Second Manual Probe Hit 

This is the second of two hits that you need to take to locate the rack. The second hit is taken in 
the XY plane inside the back of port 4 (just above the metal key). 

The prompt for the second manual probe hit is: 

PC-DMIS Message  
Please take a hit in the back of the circle for port 4. 

The hit should be taken in the middle just above the metal key. 

After completing this hit DCC calibration will begin. 

Prompt for the second manual probe hit 

1. When you are ready to take the second measurement, click OK. 
2. Use your machine's jog box to measure the second probe hit inside the back of port 4, as 

shown below: 
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View of the second manual probe hit inside the back of port 4 

This set of two manual probe hits establishes the location and orientation for the ACR3 probe 
changer. At this point, the system will go into DCC mode and measure a series of hits that are 
required to accurately locate and orient the rack. 

In the next step, you will slide the ACR3 probe rack to the right side of its travel range. 

Step 10 - Slide the Probe Rack to the Right Side of its Travel 
Range 

To continue with the calibration process for the ACR3 probe changer, you need to reposition the 
ACR3 probe rack to the right side of its travel range (the "locked" position.) The keys should now 
be oriented at approximately the 11 o'clock position. 

The prompt for the locked position is: 

PC-DMIS Message  
Move the ACR3 to the locked position (right-hand side of travel) 
then click OK. 

After the OK, DCC calibration will resume. 

Prompt for moving the ACR3 to the locked position 

1. Manually slide the ACR3 probe rack to the right side of its travel range by pushing it 
along the FCR rail, as shown below: 
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View of the ACR3 probe rack at the right side of its travel range 

2. When the probe rack is correctly positioned, click OK to continue the calibration process. 

In the next step, you will move the probe head into port 4. 

Step 11 - Move the Probe Head into Port 4 

You must follow additional procedures after the DCC measurement is done. This process 
includes steps to visually align the probe rack through a sight hole. 

The prompt for moving the probe head is: 

PC-DMIS Message  
Move the ACR3 so that port 4 is directly behind the autojoint on 
the probe head. 

Slowly move the probe head directly back into the docked 
position in port 4. 

Try to move only along the one axis if possible. 

When in position, Click OK 

Prompt for moving the probe head into port 4 
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The prompt for aligning the probe rack through a sight hole is: 

PC-DMIS Message  
Slowly move the probe head along the direction of + or - ACR3 
travel as needed until the alignment circle is centered in the 
alignment window above port 1. 

For more information about the alignment circle and alignment 
window please refer to the ACR3 manual. 

When in position, click OK 

Prompt for aligning the probe rack 

1. Use your machine's jog box to slowly move the probe rack to the left or right until the 
square sight hole aligns with the round hole underneath, as shown below. 

 
View of the visual alignment of the probe rack 

2. Once this is done, click OK at the last prompt, as shown below: 

PC-DMIS Message  
Move the probe head clear of the ACR3 then click OK to complete this procedure. 

Prompt for moving the probe head clear of the ACR3 

The ACR3 calibration is now complete. 

3. Move the probe out and away from the rack's port 4 position, and return the rack to its 
right-most side of travel. 
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In the next step, you will review the calibration results. 

Step 12 - Review the Calibration Results 

Select the Slots tab in the Probe Changer dialog box. The calibration information now exists and 
is displayed for the location of each calibrated port. 

 
Probe Changer dialog box - Slots tab with calibration results 

When you view the results, watch for discontinuities. This rack MUST BE aligned parallel to either 
the X or Y axis of the CMM. This means that in one of these axes, there should be little or no 
change between ports. In the other (X/Y) axis, you should see only the distance between the 
ports (roughly 35 mm). Also, the Z values should be nearly identical, since the ports are all at the 
same height. Any significant deviations from these expectations may be due to a bad hit. 

Results During Measurement Routine Execution 
• During measurement routine execution, probe entities that are added to each port are 

automatically picked up from that location whenever PC-DMIS executes a LOADPROBE 
command for that probe. 

• The probe body moves to the mount point, then into the port to drop off the current probe, 
pushing the lid backwards. 

• The machine DCC movement slides the rack from the right to the left side of travel, 
turning the key in the process to unlock the probe from the wrist. 

• The probe then moves out from the port and into a different port to load the next probe. 
At this point, the DCC movement slides from the left to the right to lock this probe onto 
the wrist. 

• Finally, the probe travels out of the port and to the rack’s mount point, and then on to 
continue the measurement. 

Calibrating the TESASTAR-R Probe Changer 
While this calibration process is specific to the TESASTAR-R probe changer, it is similar to the 
steps required for any probe changer that PC-DMIS supports. 
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This documentation expects that you are positioning the probe changer so that the center post of 
the probe changer is vertical to the CMM table with the ports parallel to the CMM table. 

 
TESASTAR-R probe changer 

Important Notes: 

The TESASTAR-R probe changer MUST be mounted on the machine table parallel to a machine 
axis, such as the X or Y axis. For mounting instructions, consult the documentation that came 
with your probe changer. 

You should mount all HD ports on the end of the tool changer rack. If you would like to mount the 
HD ports in the middle of the rack, you must set the 
UseTCVerticalClearanceForHD_TESASTAR-R registry entry to True in the PC-DMIS 
Settings Editor. This will allow the wrist to move up during tool changes to avoid the HD ports. For 
more information, see the PC-DMIS Settings Editor documentation. 

Probe Changer Components 
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TESASTAR-R probe changer components 

A - Datum Sphere 
B - Lid/Cover 
C - HD Port 
D - Port 
E - Key 
F - Center Post 

Wrist Types 
The procedure for calibrating the TESASTAR-R probe changer varies depending on the type of 
wrist. The wrists are defined in this documentation as follows: 

• HD wrist with an HDKJ extension: 
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• Wrist: 
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Calibration 
To calibrate your TESASTAR-R probe changer: 

Step 1 - Select the TESASTAR-R Probe Changer 

Step 2 - Define the Comm Port Parameters 

Step 3 - Define the Mount Point & Wrist Angle 

Step 4 - Define the Number of Ports 

Step 5 - Prepare for Calibration 

Step 6 - Take the First Manual Hit 

Step 7 - Take the Second Manual Hit 

Step 8 - Take the Probe Hit on the Datum Sphere 

Step 9 - Take the AutoJoint Hit on the Datum Sphere 

Step 10 - Measure Extensions 

Step 11 - Review the Calibration Results 
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Step 1 - Select the TESASTAR-R Probe Changer 

To begin the calibration process, select Edit | Preferences | Probe Changer. The Probe 
Changer dialog box appears: 

 
Probe Changer dialog box - Type tab 

To select the TESASTAR-R probe changer, follow these steps: 

1. Select the Type tab in the Probe Changer dialog box. 
2. In the Number of probe changers box, specify the number of probe changers that you 

want to define. 
3. In the Active probe changer box, select the list item representing the probe changer that 

you want to define. If this is the first probe changer, this shows "Probe Changer 1: 
TYPE=None". 

4. In the Probe changer type list, select TESASTAR-R. 
5. In the Docking speed box, type a suitable value. 
6. To make this probe changer active and to load settings that are relevant to it, click Apply. 

Other tabs become visible after you click Apply. 

Step 2 - Define the Comm Port Parameters 

Enabling communications with the probe changer is required before you can use the probe 
changer to calibrate it or to automatically change probes. 

1. In the Probe Changer dialog box, switch to the Comm tab to configure the port and 
communication parameters. 
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Probe Changer dialog box - Comm tab 

2. For specific settings to use, refer to the documentation on the probe changer itself and 
then fill in the information on the Comm tab. 

3. Once this is done, click Apply and then OK. 
4. Close and restart PC-DMIS to initialize these new parameters and enable PC-DMIS to 

communicate with the probe changer. 

Step 3 - Define the Mount Point and Wrist Angle 

The mount point for the TESASTAR-R probe changer is a location away from and usually above 
the probe changer ports. The machine moves to this location before it picks up or drops off a 
probe. 

You should pick a location that avoids collisions with the probe changer, the part, clamping, or 
any other object in the workspace. 
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Probe Changer dialog box - Mount Point tab 

To define the mount point for your TESASTAR-R probe changer, follow these steps: 

1. Select the Mount Point tab in the Probe Changer dialog box. 
2. From the Active Probe Changer list, select TYPE=TESASTAR-R. 
3. Alter the Probe head wrist angle for both A angle and B angle if needed. Often, but not 

always, these values are 0 and 0, respectively. You need to use the wrist angles that will 
align the key slot on the joint on the probe component with the key blade in the back of 
the port that will turn the key to lock/unlock the joint. 
 
HD joints and regular joints both contain keys that have to be locked/unlocked. When 
assembled together, the key on the HD joint and the key on the regular joint are normally 
180 degrees opposite of each other. If your rack has HD ports, the wrist angles used 
should be the ones that align the key on the HD joint with the back of the port. If 
your rack does NOT have HD ports, the wrist angles should be the ones that align the 
key on the regular joint with the back of the port. 

4. Using your jog box, manually move your machine to the desired mount point position. 
5. Click the Read Machine button to populate the X, Y, and Z Machine Position values 

with the current position. You can also manually type these values. 
6. Click Apply to save your changes. 

Note: It is important that the Mount Point angles be set correctly before calibrating. 

Step 4 - Define the Number of Ports 

The final step prior to the actual probe changer calibration is to define the number and 
configuration of ports on the probe changer. 
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For an example of defining ports, see "Example of Defining Ports" at the end of this topic. 

1. Select the Slots tab in the Probe Changer dialog box: 

 
Probe Changer dialog box with undefined ports 

2. In the Active probe changer list, select TYPE=TESASTAR-R. 
3. In the Number of slots box, type the number of ports that you want to define. This 

should match the number of physical ports on the probe changer. 
4. Click Apply to store this parameter. 

Now that you have defined the number of ports, you need to define the configuration of each port. 
You can do several different configurations, depending on the size and location of the port 
hardware. Consult your probe changer's documentation for the proper configuration of each port. 

1. Select the port item in the list, and then click Edit Slot Data to display the Probe 
Changer Slot Data dialog box: 
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Probe Changer Slot Data dialog box 

2. In the Probe Changer Slot Data dialog box, if Slot type shows UNDEFINED, select the 
appropriate type for the port. 

3. Click OK to return to the Probe Changer dialog box. 
4. Define any remaining ports. 

 
As each port type is defined, the port description in the list shows the "(changes 
pending)" text appended. 

The TESASTAR-R rack has four types of ports: 

 
Types of ports 

• A - MOD .65: Has a circular port. 
• B - HD: Has a port with two pins for changing the HD components. 
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• C - Center Post: Has a circular port and is mounted on the probe changer post. 
• D - MOD .40: Has a circular port. 

TKJ extension-only slots have an extension-only location associated with each empty HD 
extension. 

5. Click Apply. The text is removed on all of the ports. 

 
Probe Changer dialog box showing all the ports defined 

Note: If you plan to use any of the ports to hold probe extensions, you need to define them in this 
step before you proceed. Ports that hold extensions require additional steps in the calibration 
process where you need to take additional hits on the datum sphere with and without the 
extension. 

You are now ready to begin calibration. 

Example of Defining Ports 
The example below shows seven defined slots: 
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Example of Probe Changer dialog box with seven defined slots 

In this example, slots 1 and 7 are HD extension-only slots. Slots 3 and 5 are TKJ extension-only 
slots. The one in slot 3 has a 90-degree rotation of the bottom joint. 

Note the following: 

• If you combine HD extensions with regular TKJ extensions by loading an HD extension 
and then using it to load a TKJ extension, and if you have more than one HD port with an 
extension that can be used with the TKJ extension, the incremental offset gained by 
loading that TKJ extension varies slightly depending on which HD extension you used it 
with. 

• If you use multiple HD extensions with TKJ extensions, the calibration requires that you 
attach and measure the TKJ extension with each HD extension. After calibration, there is 
a separate XYZ for the “With empty extension” result for each HD extension it was used 
with. You can select which result to view or edit by selecting the slot associated with the 
HD extension it was used with. 

• If you do not have more than one HD extension, or if you have not yet calibrated so the 
multiple results are not yet available, no selection is available. 

If you select slot 3 (a TKJ extension-only slot) and then click the Edit Slot Data button, the Probe 
Changer Slot Data dialog box appears. In the Prior attached extension for empty extension 
XYZ list, you would select the slot with the results you want to view. 

• The image below shows the results with the HD extension from slot 1: 
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Example of Probe Changer Slot Data dialog box 

• The image below shows the results if you use the same TKJ extension with the HD 
extension in slot 7: 

 
Example of Probe Changer Slot Data dialog box 
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The differences in the extension-only location for the slot 1 and slot 7 scenarios above are 
relatively small. However, they are significant for correct positioning for probe change 
purposes. 

Step 5 - Prepare for Calibration 

Select the Calibrate tab in the Probe Changer dialog box, and then click the Calibrate button. 

 
Probe Changer dialog box - Calibrate tab 

The Active probe file and Active tip items both default to the current measurement routine 
settings. If needed, change these to the probe and tip that you intend to use for the probe 
changer calibration. 

Open the lids on each port by sliding them back until they click into place. 

PC-DMIS MESSAGE:  
Please open all the probe changer lids and remove all probes 
from the rack before proceeding with any measurement. 

Prompt to open port lids prior to calibration 
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Open port lids prior to calibration 

Step 6 - Take the First Manual Hit 

In this step, PC-DMIS prompts you to take a manual hit on the port. This is the first of two hits 
required to fully define the orientation of this rack in the machine’s XY plane. You do not need to 
align the rack to any single axis since the manual hits identify any rotation involved. 

PC-DMIS moves you through the process of measuring the manual hits through a series of 
message boxes. 

PC-DMIS MESSAGE:  
Please take a hit in the back of the circle for port 1. 

The hit should be taken in the middle of the larger circle above 
and behind the key. 

Prompt for the first manual hit in the back of the first port 

1. If any modules or styli reside in the ports, remove them now by sliding them forward out 
of the ports. 

2. Click OK when you are ready to take the first measurement. 
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3. Follow the prompts and take the needed hits as shown in the pictures for each hit. If you 
have HD ports, you will take the first hit on the first regular port and not on any HD port 
that may precede it in the rack. 

 

 
Use your machine's jog box to carefully take the first manual hit on the vertical face of the 
radius in the back of the first port, as indicated by the bottom photo 

Step 7 - Take the Second Manual Hit 

Take the second manual hit on the vertical face of the radius in the back of the last regular port. 

PC-DMIS MESSAGE:  
Please take a hit in the back of the circle for port 4. 

The hit should be taken in the middle of the larger circle above 
and behind the key. 
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Prompt for the second manual hit inside the last regular port 

 

 
Use your machine's jog box to carefully take the second manual hit on the vertical face of the 
radius in the back of the last regular port, as indicated by the bottom photo 

After you take this hit on the back of the last regular port, PC-DMIS drives in DCC mode and 
takes additional measurements, working backward from the last regular port toward the first port. 

When this is complete, and if you are using an HD wrist, it takes additional measurements 
working backwards from the last HD port towards the first HD port. When this finishes, PC-DMIS 
positions the probe above the rack and provides instructions to proceed. 

Step 8 - Take the Probe Hit on the Datum Sphere 

After the initial DCC port measurement finishes, you must accurately determine the location of the 
datum sphere. You do this by taking a series of hits on the datum sphere itself. A prompt appears 
to move the probe clear of the rack in case it needs to turn the wrist: 

PC-DMIS MESSAGE:  
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Please jog to a clear location then click OK. 

If you have a moveable wrist it will rotate to the A/B angles 
defined on the Mount Point tab (if not already there). 

Prompt for move to safe location adjust probe wrist 

Move the probe to the safe location, and then click OK. 

When prompted by the Execution dialog box, use the bottom of the stylus ruby to take a manual 
hit on the top of the datum sphere ruby. 

 
Use your machine jog box to take a manual hit on the top of the datum sphere 

Once the hit is taken, the system moves into DCC and measures three sample hits on the datum 
sphere. It then measures five more hits for the sphere feature. 

Finally, it lifts above the sphere and gives the following prompt: 

PC-DMIS MESSAGE:  
Please jog to a clear location then click OK. 

If you have a moveable wrist it will rotate to the A/B angles 
defined on the Mount Point tab (if not already there). 

Prompt to prepare for wrist rotation 

Step 9 - Take the AutoJoint Hit on the Datum Sphere 

To determine the overall probe length, the system needs one hit on the probe and then another 
hit on the quick-connect kinematic joint (or AutoJoint). Instructions to remove the probe for this 



Defining Hardware 

165 

second hit on the datum sphere display. The instructions for the hit varies if you have an HD 
wrist. Both sets of instructions are included in this section. 

1. Take a manual hit as instructed: 
• For the AutoJoint: 

PC-DMIS MESSAGE:  
You can now close the probe changer lids and release the kinematic joint adapter. 

Take 1 hit on the bottom of the kinematic joint with the probe changer datum 
sphere. Be careful to avoid the small pins and holes and take the hit on the flat 
area. 

After you complete this point the kinematic joint pin will be measured in DCC. 

Prompt for hit on datum sphere with AutoJoint 

 
Use your machine jog box to position the AutoJoint connection above the datum 
sphere and take a manual hit on the top of the datum sphere 

• For the HD AutoJoint: 

PC-DMIS MESSAGE:  
You can now close the probe changer lids and release the HD kinematic joint 
adapter. 

Take 1 hit on the side of the kinematic joint close to the joint pin with the probe 

changer datum sphere. Be careful to avoid the small pins and holes and take the hit 
on a flat area. 

After you complete this point the HD kinematic joint pin will be measured in DCC. 
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Prompt for hit on datum sphere with HD AutoJoint 

 
Use your machine jog box to take a manual hit on the side of the datum sphere 
using the empty AutoJoint connection 

2. After this manual hit, lift the wrist clear of the datum sphere. The system proceeds under 
DCC to measure the sphere with the pin that is protruding from the bottom of the 
AutoJoint. When this finishes, calibration is complete. 

PC-DMIS MESSAGE:  
All measurement is now complete. Please reconnect the probe used to measure the ports 
and then click OK. 

Step 10 - Measure Extensions 

After you measure the AutoJoint, you will be asked to measure any defined extensions. 

1. Attach the extension and take a hit on the bottom of the extension. 
2. After the manual hit, lift the wrist clear of the datum sphere. The system then goes into 

DCC mode and proceeds to measure the sphere with the pin that is protruding from the 
bottom of the extension. 

PC-DMIS MESSAGE:  
Please attach only the extension to be used in port 2. 

When you click OK if you have a wrist it may rotate (if needed) to allow for any rotation of 
the bottom joint. 
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When prompted then take 1 hit on the bottom of the kinematic joint with the probe changer 
datum sphere. 

Be careful to avoid the small pins and holes and take the hit on a flat area. 

After you complete this point the kinematic joint pin will be measured in DCC. 

Prompt for measuring any defined extensions 

 
Use your machine jog box to take a manual hit on the top of the datum sphere using the 
empty extension 

3. After the HD extension has been measured, you will be asked to measure each TKJ 
extension by individually attaching them to the HD extension and measuring the joint at 
the bottom. 

After you measure the TKJ extensions, if you have additional HD extensions, you will be 
asked to repeat the sequence of attaching and measuring just the HD extension followed 
by attaching and measuring each TKJ extension. 

PC-DMIS MESSAGE:  
Please attach the HD extension to be used in port 2 and the extension to be used in port 4. 

When you click OK if you have a wrist it may rotate (if needed) to allow for any rotation of 
the bottom joint. 



Defining Hardware 

168 

When prompted then take 1 hit on the bottom of the kinematic joint with the probe changer 
datum sphere. 

Be careful to avoid the small pins and holes and take the hit on a flat area. 

After you complete this point the kinematic joint pin will be measured in DCC. 

Prompt for measuring any remaining extensions 
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Use your machine jog box to take a manual hit on the top of the datum sphere using 
the empty extension 

Step 11 - Review the Calibration Results 

Once calibration finishes, select the Slots tab in the Probe Changer dialog box. The calibration 
information now exists for the location of each calibrated port. 
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Probe Changer dialog box - Slots tab with calibration results 

PC-DMIS MESSAGE:  
All measurement is now complete. Please reconnect the probe 
used to measure the ports and then click OK. 

Prompt for reconnecting the probe 

When you view the results, look for the following: 

The probe changer must be aligned parallel to either the X or the Y axis of the CMM. 

The Z values for all regular ports should be nearly the same and the Z for all HD ports 
should be nearly the same. However, the Z for regular ports will not be the same as the Z 
for HD ports. Any significant deviations from these expectations may be due to a bad hit. 

Important: When you use an HD wrist, you should remove the datum sphere from the rack after 
calibration if complete. This prevents collisions when using the two adjacent ports for tool 
changes. 

How a LOADPROBE Command Works with the TESASTAR-R Probe Changer 
1. During measurement routine execution, the probe entities that you added to each port 

are automatically picked up from the port whenever PC-DMIS executes a LOADPROBE 
command for that probe. 

2. Before picking it up, the probe body moves to the mount point and then into the empty 
port to drop off the current probe. 

3. The rack's keys rotate to the release position. The current probe remains in the port while 
the probe body lifts away to detach. 

4. The probe body moves over the load position above the port that contains the probe. 
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5. The probe body moves down onto the new probe. The keys again rotate to automatically 
engage the new module. 

6. The probe body moves back out of the port and over to the rack’s mount point. 
7. The CMM continues to measure the part with the newly loaded probe. 

The probe change cycle varies slightly from the steps described above for HD ports and 
extensions. 

Calibrating the TESASTAR-PR Probe Changer 
The calibration process for the TESASTAR-PR probe changer represents the steps that would be 
taken to prepare for using any of the probe changers that PC-DMIS supports. The process 
discussed here is specific to the TESASTAR-PR probe changer. 

No inserts or extensions are used for any of the port positions. 

 
TESASTAR-PR probe changer rack 

Important: The TESASTAR-PR probe changer MUST be mounted on the machine table parallel 
to a machine axis, such as the X or Y axis. For mounting instructions, consult the documentation 
that came with your probe changer. 

To calibrate your TESASTAR-PR probe changer: 

Step 1 - Select the TESASTAR-PR Probe Changer 
Step 2 - Define the Mount Point & Wrist Angle 
Step 3 - Define the Number of Ports 
Step 4 - Prepare for Calibration 
Step 5 - Take the First Manual Hit 
Step 6 - Take the Second Manual Hit 
Step 7 - Take the Third Manual Hit 
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Step 8 - Review the Calibration Results 

Step 1 - Select the TESASTAR-PR Probe Changer 

To begin the calibration process, select Edit | Preferences | Probe Changer to open the Probe 
Changer dialog box. 

 
Probe Changer dialog box - Type tab 

To select the TESASTAR-PR probe changer, follow these steps: 

1. Select the Type tab in the Probe Changer dialog box. 
2. In the Active probe changer box, select the list item representing the probe changer 

that you want to define. If this is the first probe changer, this shows "Probe Changer 
1: TYPE=None". 

3. In the Number of probe changers box, specify the number of probe changers that 
you want to define. 

4. In the Probe changer type list, select TESASTAR-PR. 
5. In the Docking speed box, type a value. 15% is appropriate for this machine 

configuration. 
6. To make this probe changer active and to load settings that are relevant to it, click 

Apply. Other tabs become visible after you click Apply. 

In the next step, the mount point and wrist angles for your system are defined. 

Step 2 - Define the Mount Point and Wrist Angle 

The mount point for the TESASTAR-PR probe changer is the location in front of the probe 
changer. The machine moves to this location before it picks up or drops off a probe. You should 
pick a location that avoids collisions with the probe changer, the part, clamping, or any other 
object in the workspace. 
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Probe Changer dialog box - Mount Point tab 

To define the mount point for your TESASTAR-PR probe changer, follow these steps: 

1. Select Edit | Preferences | Probe Changer to open the Probe Changer dialog box 
if not already opened. 

2. Select the Mount Point tab in the Probe Changer dialog box. 
3. From the Active Probe Changer list, select TYPE=TESASTAR-PR. 
4. Alter the Probe head wrist angle for both A angle and B angle. Often, but not 

always, these values are 0 and 0, respectively. You need to use a calibrated probe 
rotation that ensures that the probe has the ability to move in and out of the probe 
changer during the necessary steps of the probe rack calibration procedure. 

5. Use your machine's jog box to manually move your machine to the desired mount 
point position. 

6. Click the Read Machine button to populate the X, Y, and Z Machine Position values 
with the current position. You can also manually type these values. 

7. Click Apply to save your changes. 

In the next step, the number of ports for your system are defined. 

Step 3 - Define the Number of Ports 

The final step prior to the actual probe changer calibration is to define the number of ports on the 
probe changer. 
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Probe Changer dialog box showing that the ports are undefined 

1. Select Edit | Preferences | Probe Changer to open the Probe Changer dialog box if not 
already opened. 

2. Select the Slots tab in the Probe Changer dialog box. 
3. In the Active probe changer list, select TYPE=TESASTAR-PR. 
4. In the Number of slots box, type the number of ports that you want to define. This 

should match the number of physical ports on the probe changer. 
5. Click Apply to store this parameter. 

In the next step the calibration process starts. 

Step 4 - Prepare for Calibration 

1. Select Edit | Preferences | Probe Changer to open the Probe Changer dialog box if not 
already opened. 
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Probe Changer dialog box - Calibrate tab 

2. Select the Calibrate tab and then click the Calibrate button. 

If the proper probe assembly is not currently loaded, the following message is displayed: 

PC-DMIS Message  
Your probe does not appear to contain a TESASTAR_MP component. You must use a 
TESASTAR_MP probe for this calibration. 

If this is the case, it is necessary to load the proper probe components and start the 
calibration again. 

3. The Active probe file and Active tip items both default to the current measurement 
routine settings. If needed, change these to the probe and tip that you intend to use for 
the probe changer calibration. 

4. Open the lids on each port by sliding them back until they click into place. 

PC-DMIS Message  
Please open all the probe changer lids and remove all probes from the rack before 
proceeding with any measurement. 

Prompt to open port lids prior to calibration 
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TesaStar-PR with opened port lids prior to calibration 

The next step describes taking the first manual hit during the TesaStar-PR calibration procedure. 

Step 5 - Take the First Manual Hit 

Once the calibration procedure is started, the slots must be emptied of all probes. The first hit to 
be taken is on the front face to the left of the first slot. 

PC-DMIS prompts you through the process of measuring the manual hits through a series of 
message boxes. The following message is presented to prompt you to open all the lids and take 
the first hit: 

PC-DMIS Message  
Open all lids and remove all probes from the ports. 

When ready, please take a hit on the silver front face to the left 
of port 1. 

Prompt for the first manual hit in the front face, left of port 1 

1. Click OK when you are ready to take the first measurement. 
2. Remove all of the modules and styli by sliding them forward out of the ports. 

Three hits are required to fully define the orientation of this rack in the machine’s XY plane. 
It is not necessary to align the rack to any single axis, as the manual hits will identify any 
rotation involved. Follow the prompts and take the needed hits as shown in the pictures for 
each hit. 

The first manual hit is taken in the XY plane, on the vertical face in the back of port #1. 

3. Using your machine's jog box, measure the first hit on the front face to the left of port #1. 
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Location of first manual hit during TesaStar-PR calibration 

The next step describes taking the second manual hit during the TesaStar-PR calibration 
procedure. 

Step 6 - Take the Second Manual Hit 

The second manual hit is taken on the front face to the right of the last port. 

Once the first manual hit is completed, the following message box is displayed: 

PC-DMIS Message  
Please take a hit on the silver front face to the right of port 6. 

Prompt for the second manual hit inside the last port 

Using your machine jog box, measure the second hit on the front surface to the right of the last 
port. 



Defining Hardware 

178 

 
Location of second manual hit during TesaStar-PR calibration 

After taking this hit on the back of the last port, PC-DMIS drives in DCC mode and takes some 
additional measurements working backwards from the last port towards the first port. When this is 
complete, it positions the probe above the rack and provides instructions to proceed. 

The next step describes taking the third manual hit during the TesaStar-PR calibration procedure. 

Step 7 - Take the Third Manual Hit 

The third manual hit is taken on the top surface to the right of the last port. 

Once the second manual hit is completed, the following message box is displayed: 

PC-DMIS Message  
Please take a hit on top on the silver surface to the right of port 
6. 

After completing this hit, DCC calibration will begin 

Prompt for the third manual hit on the top to the right of the last port 

Using your machine jog box, measure the third hit on the top surface to the right of the last port. 
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Location of third manual hit during TesaStar-PR calibration 

After taking this hit on the back of the last port, PC-DMIS drives in DCC mode, taking some 
additional measurements working backwards from the last port towards the first port. When this is 
complete, the original calibration dialog is displayed. 

The next step is to review the calibration results after DCC calibration is completed. 

Step 8 - Review the Calibration Results 

Once calibration finishes, select the Slots tab in the Probe Changer dialog box. The calibration 
information now exists for the location of each calibrated port. 
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Probe Changer dialog box - Slots tab with calibration results 

When you view the results, watch for discontinuities. This rack is not necessarily aligned parallel 
to any axis of the CMM. However, the X and Y values should show equal spacing between ports 
(roughly 30 mm apart). Also, the Z values should be nearly identical since the ports are all at the 
same height. Any significant deviations from these expectations may be due to a bad hit. 

Results During Measurement Routine Execution 
• During measurement routine execution, probe entities that are added to each of the ports 

are automatically picked up from that location whenever PC-DMIS executes a 
LOADPROBE command for that probe. 

• The probe body moves to the mount point and then into the “unload” port to drop off the 
current probe. 

• The current probe remains in the slot while the probe body lifts away to detach. 
• From there the probe moves over to the next “load” position, down onto the new probe, 

and automatically engages the new module. 
• It then moves back out of the slot and over to the rack’s mount point, and from there 

continues to measure. 

Calibrating the LSPX1 Probe Changer 
The calibration process for the LSPX1 probe changer represents the steps that would be taken to 
prepare for using any of the probe changers that PC-DMIS supports. The process discussed here 
is specific to the LSPX1 probe changer. 

No inserts or extensions are used for any of the slot positions. 
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Leitz LSPX1 standalone stylus change rack 
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Leitz LSPX1 rack with TESASTAR-R platform 

Important: The LSPX1 stylus changer DOES NOT need to be mounted on the machine table 
parallel to either the X or Y axis. However, it must be oriented at an angle which matches an 
available wrist angle for loading and unloading.  

For mounting instructions, consult the documentation that came with your probe changer. 

To calibrate your probe changer: 

• Step 1 - Select the LSPX1 Probe Changer 

• Step 2 - Define the Mount Point 

• Step 3 - Define the Number of Slots 

• Step 4 - Prepare for Calibration 

• Step 5 - Take the First Manual Hit 

• Step 6 - Take the Second Manual Hit 

• Step 7 - Take the Third Manual Hit 

• Step 8 - Review the Calibration Results 
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Step 1 - Select the LSPX1 Probe Changer 

To begin the calibration process, select Edit | Preferences | Probe Changer to open the Probe 
Changer dialog box: 

 
Probe Changer dialog box - Type tab 

To select the probe changer: 

1. Select the Type tab. 
2. In the Number of probe changers box, specify the number of probe changers you want 

defined. 
3. In the Active probe changer box, select the list item representing the probe changer that 

you want to define. If this is the first probe changer, this shows "Probe Changer 1: 
TYPE=None". 

4. In the Probe changer type list, select LSPX1. 
5. In the Docking speed box, type a value. 15% is appropriate for this machine 

configuration. 
6. To make this probe changer active and load the settings that apply to it, click Apply. 

Other tabs become visible after you click Apply. 

In the next step, the location your probe body moves to when using the probe changer to switch 
probe components is defined. 

Step 2 - Define the Mount Point 

The mount point for the LSPX1 probe changer is the location in front of the probe changer where 
the machine moves to before it picks up or drops off a probe. This should be a location that 
avoids collisions with the probe changer or part. 
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Probe Changer dialog box - Mount Point tab 

To provide the mount point for your probe changer: 

1. Select the Mount Point tab in the Probe Changer dialog box. 
2. In the Active probe changer list, select TYPE=LSPX1. 

1. Alter the probe head wrist angle for both A angle and B angle. Often, but not always, 
these values are 0 and 0, respectively. You need to use a calibrated probe rotation that 
ensures the probe has the ability to move in and out of the probe rack during the 
necessary steps of the probe rack calibration procedure. 

3. Using your jog box, manually move your machine to the desired mount point position. 
4. Click the Read Machine button to populate the X, Y, and Z machine position values with 

the current position. You can also type these values. 
5. To save your changes, click Apply. 

In the next step, the number of slots is defined. 

Step 3 - Define the Number of Slots 

The final step prior to rack calibration is to define the quantity of slots on the rack being 
calibrated. 
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Probe Changer dialog box - Slots tab 

To define the number of slots for your LSPX1 probe changer: 

1. Select the Slots tab in the Probe Changer dialog box. 
2. In the Active probe changer list, select TYPE=LSPX1. 
3. In the Number of slots box, type the number of slots the probe changer has. The 

number must be a multiple of 3. 
4. To save your changes, click Apply. 

You are now ready to begin calibration. The next step starts the calibration procedure. 

Step 4 - Prepare for Calibration 

This step starts the calibration process for the LSPX1 probe changer. The calibration process 
uses a special probe that is a cylindrical shape. You do not need to calibrate it, but you must 
define it at the wrist angle that is needed for the calibration. 
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Probe changer wrist angle 

To begin the process, follow these steps: 

1. Select the Calibrate tab in the Probe Changer dialog box. 

 
Probe Changer dialog box - Calibrate tab 

2. In the Active probe changer list, select Probe Changer 1: TYPE=LSPX1. 
3. The entry in the Active probe file list defaults to the current measurement routine setting. 

If this is not what is to be used for the rack calibration, select the proper probe. 
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4. The entry in the Active tip list defaults to the current measurement routine setting. If this 
is not what is to be used for the rack calibration, select the tip ID to be used for 
calibration. This is usually T1A0B0. 

5. To begin, click Calibrate. 
6. When you are ready to take the first measurement, click OK. 

In the next step, the first manual hit is taken. 

Step 5 - Take the First Manual Hit 

When you start the calibration procedure for the LSPX1 probe changer, a series of message 
boxes will prompt you through the process of measuring three manual hits. Three hits are 
required to fully define the orientation of this rack in the machine’s XY plane. It is not necessary to 
align the rack to any single axis, as the manual hits will identify any rotation involved. Follow the 
prompts and take the needed hits as shown in the pictures for each hit. 

The first hit is to be taken just above the pin in the back of the first port in the group. 

The prompt for the first hit on the back of the first port is: 

PC-DMIS MESSAGE:  
Please remove all stylus holders from the slots.  

When ready, please take a hit in the back of the first slot (slot 1) 
directly above the pin. 

Prompt for the first manual hit in the back of the first port 

1. When you are ready to take the first measurement, click OK. 
2. Remove all of the modules and styli by sliding them forward out of the ports. 
3. Using your machine's jog box, take the first manual hit in the XY plane, on the vertical 

face in the back of port 1 as shown below. 
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View of the first hit on the back face to the rear of port 1 

In the next step, you will take the second manual hit. 

Step 6 - Take the Second Manual Hit 

Take the second manual hit for the LSPX1 probe changer in the XY plane on the vertical face in 
the back of the last port; in this case, port 3. 

The prompt for the second hit in the back of the last port is: 

PC-DMIS MESSAGE:  
Please take a hit in the back of the last slot (slot 3) directly above 
the pin. 

Prompt for the second manual hit in the back of the last port 

1. When you are ready to take the second measurement, click OK. 
2. Using your machine's jog box, measure the second hit in the back of the last port as 

shown below. 
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View of the second hit in the back of the last port 

In the next step, you will take the third manual hit. 

Step 7 - Take the Third Manual Hit 

Take the third and final manual hit for the LSPX1 probe changer on the top of the pin protruding 
from the rear of the last port. The pin starts out as cylindrical at the base and then changes to 
conical toward the tip. For an accurate calibration, you must take the hit on the cylindrical portion. 

The set of three hits will establish the location and orientation for the tool changer. 

The prompt for the third hit on the top of the pin is: 

PC-DMIS MESSAGE:  
Please take a hit on top of the pin in the last slot (slot 3). 

It should be taken far enough back so that the contact occurs on 
the straight sided portion of the pin rather than the tapered 
portion. 

After completing this hit DCC calibration will begin. 

Prompt for the third manual hit on the top of the pin 

1. When you are ready to take the third measurement, click OK. 
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2. Using your machine's jog box, measure the third hit on the top of the rear half of the pin 
protruding from the back of port 3 as shown below. 

 
View of the third hit on the top of the rear half of the pin 

At this point, the system goes into DCC mode and measures a series of hits required to 
accurately locate and orient the rack. It will work from the last port toward the first port. 

In the next step, you will review the calibration results. 

Step 8 - Review the Calibration Results 

When the calibration for the LSPX1 probe changer finishes, select the Slots tab in the Probe 
Changer dialog box. The calibration information now exists for the location of each calibrated 
port. For example: 
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Probe Changer dialog box - Slots tab with calibration results 

When you view the results, look for discontinuities. This rack is not necessarily aligned parallel to 
any axis of the CMM. However, the X and Y values should show equal spacing between ports, 
roughly 40mm apart. Also, the Z values should be nearly identical, since the slots are all at the 
same height. Any significant deviations from these expectations might be due to a bad hit. 

The results during measurement routine execution are: 

• The probe entities that are added to each port are automatically picked up from that 
location whenever PC-DMIS executes a LOADPROBE command for that probe. 

• The probe body moves to the mount point, and then into the "unload" port (the port that 
used to contain the currently used probe entity), to drop off the current probe. The current 
"puck", a conical piece of hardware that connects to the bottom of the probe body, is held 
in place by the rack while the probe body lifts away to detach. 

• From there, the probe moves over to the next "load" position, and the magnetic 
connection automatically engages to load the new module. 

• It then moves back to the rack’s mount point. From there, it continues the measurement. 

Calibrating the LSPX1C, LSPX1H, and LSPX1SF Probe 
Changers 
The calibration process for the LSPX1H, LSPX1C, and LSPX1SF probe changers represents the 
steps that would be taken to prepare for using any of the probe changers that PC-DMIS supports. 
The process discussed here is specific to the LSPX1H, LSPX1C, and LSPX1SF probe changers. 

No inserts or extensions are used for any of the slot positions. 
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Leitz LSPX1C/LSPX1H rack 

 
Leitz LSPX1SF rack 

Important: The LSPX1C, LSPX1H, or LSPX1SF stylus changer DOES NOT need to be mounted 
on the machine table parallel to either the X or Y axis. However, it must be oriented at an angle 
which matches an available wrist angle for loading and unloading.  

For mounting instructions, consult the documentation that came with your probe changer. 

To calibrate your probe changer: 

• Step 1 - Select the LSPX1C, LSPX1H, or LSPX1SF Probe Changer 

• Step 2 - Define the Mount Point 

• Step 3 - Define the Number of Slots 

• Step 4 - Prepare for Calibration 

• Step 5 - Take the First Manual Hit 
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• Step 6 - Take the Second Manual Hit 

• Step 7 - Take Manual Hits on the Top of Each Slot 

• Step 8 - Review Calibration Results 

• Step 9 - Recalibrate Individual Ports 

Step 1 - Select the LSPX1C, LSPX1H, or LSPX1SF Probe 
Changer 

To begin the calibration process, select Edit | Preferences | Probe Changer to open the Probe 
Changer dialog box: 

 
Probe Changer dialog box - Type tab 

To select the probe changer: 

1. Select the Type tab. 
2. In the Number of probe changers box, specify the number of probe changers you want 

defined. 
3. In the Active probe changer box, select the list item representing the probe changer that 

you want to define. If this is the first probe changer, this shows "Probe Changer 1: 
TYPE=None". 

4. In the Probe changer type list, select LSPX1C, LSPX1H, or LSPC1SF. 
5. In the Docking speed box, type a value. 15% is appropriate for this machine 

configuration. 
6. To make this probe changer active and load the settings that apply to it, click Apply. 

Other tabs become visible after you click Apply. 

In the next step, the location your probe body moves to when using the probe changer to switch 
probe components is defined. 
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Step 2 - Define the Mount Point 

The mount point for the LSPX1C, LSPX1H, and LSPX1SF probe changers is the location in front 
of the probe changer where the machine moves to before it picks up or drops off a probe. This 
should be a location that avoids collisions with the probe changer or part. 

 
Probe Changer dialog box - Mount Point tab 

To provide the mount point for your probe changer: 

1. Select the Mount Point tab in the Probe Changer dialog box. 
2. In the Active probe changer list, select TYPE=LSPX1C TYPE=LSPX1H, or 

TYPE=LSPXSF. 

2. Alter the probe head wrist angle for both A angle and B angle. Often, but not always, 
these values are 0 and 0, respectively. You need to use a calibrated probe rotation that 
ensures that the probe has the ability to move in and out of the probe rack during the 
necessary steps of the probe rack calibration procedure. 

3. Using your jog box, manually move your machine to the desired mount point position. 
4. Click the Read Machine button to populate the X, Y, and Z machine position values with 

the current position. You can also type these values. 
5. To save your changes, click Apply. 

You are now ready to define the number of slots. 

Step 3 - Define the Number of Slots 

The final step prior to rack calibration is to define the quantity of slots on the rack being 
calibrated. 
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Probe Changer dialog box - Slots tab 

To define the number of slots for your probe changer: 

1. Select the Slots tab in the Probe Changer dialog box. 
2. In the Active probe changer list, select TYPE=LSPX1C, TYPE=LSPX1H, or 

TYPE=LSPXSF. 
3. In the Number of slots box, type the number of slots the probe changer has. 
4. To save your changes, click Apply. 

You are now ready to begin calibration. 

Step 4 - Prepare for Calibration 

This step starts the calibration process for LSPX1C, LSPX1H, and LSPX1SF probe changers. 

The calibration process for LSPX1C, LSPX1H, and LSPX1SF probe changers uses any 
appropriate tip with an LSPX1C or LSPX1H styli holder. You may also use a 5 x 20 mm tip 
defined as the LSPX1H_CAL_PROBECHANGER or LSPX1C_CAL_PROBECHANGER. The 
probe must be accurately defined for the probe changer calibration to be successful. The tip does 
not need to be calibrated, but it must be defined at the wrist angle, which is needed for the 
calibration. 

To begin the process, follow these steps: 

1. Select the Calibrate tab in the Probe Changer dialog box. 
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Probe Changer dialog box - Calibrate tab 

2. In the Active probe changer list, select Probe Changer 1: TYPE=LSPX1C, Probe 
Changer 1: TYPE=LSPX1H, or Probe Changer 1: TYPE=LSPXSF. 

3. The entry in the Active probe file list defaults to the current measurement routine 
setting. If this is not what is to be used for the rack calibration, select the proper probe. 

4. The entry in the Active tip list defaults to the current measurement routine setting. If this 
is not what is to be used for the rack calibration, select the tip ID to be used for 
calibration. This is usually T1A0B0. 

5. To begin, click Calibrate. 
6. For the LSPX1SF probe changer, open all lids. Open the lid or lids by pushing them all 

the way back: 
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7. With the lid or lids open, remove any modules or styli by sliding them forward out of the 
ports. 

8. Empty the ports of all probes. 

9. When you are ready to take the first measurement, click OK. 

You are now ready to take the first manual hit. 

Step 5 - Take the First Manual Hit 

When you start the calibration procedure, a series of message boxes will prompt you through the 
process of measuring a series of manual hits. The first two hits are required to fully define the 
orientation of the rack in the machine’s XY plane. It is not necessary to align the rack to any 
single axis, as the manual hits will identify any rotation involved. Follow the prompts and take the 
needed hits as shown in the pictures for each hit. 

The first hit is to be taken on the front surface on the left side of the last port. The hit should be 
taken on the flat surface, avoiding the tapered corner. 

The prompt for the first hit on the front surface of the last port is: 

PC-DMIS Message 
Please take a hit on the front surface on the left side of the last 
slot (slot 3). Be careful to avoid the tapered corner and take the 
hit on the flat portion. 
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Prompt for the first manual hit on the front surface of the last port 

1. When you are ready to take the first measurement, click OK. 
2. Using your machine's jog box, take the first manual hit in the XY plane, on the vertical 

face on the front left face of the last port as shown below. 

• LSPX1C and LSPX1H probe changers: 

 
View of the first hit on the front left face of the last port 

• LSPX1SF probe changer: 
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View of the first hit on the front left face of the last port 

You are now ready to take the second manual hit. 

Step 6 - Take the Second Manual Hit 

Take the second manual hit in the XY plane on the front left side of the first port. 

The prompt for the second hit on the front surface of the first port is: 

PC-DMIS Message  
Please take a hit on the front surface on the left side of the first 
slot (slot 1). Be careful to avoid the tapered corner and take the 
hit on the flat portion. 

Prompt for the second manual hit on the front surface of the first port 

1. When you are ready to take the second measurement, click OK. 
2. Using your machine's jog box, measure the second hit on the front left face of the first 

port as shown below. 
• LSPX1C and LSPX1H probe changers: 
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View of the second hit on the front left face of the first port 

LSPX1SF probe changer: 

 
View of the second hit on the front left face of the first port 

You are now ready to take manual hits on the top of each port. 



Defining Hardware 

201 

Step 7 - Take Manual Hits on the Top of Each Slot 

After you complete the first two manual hits on the front of the first and last slots, you will be 
prompted to take a hit on the top left side of each port, starting with the first port. The hit should 
be near the front of the port but far enough back to avoid any tapered corner. 

The set of hits will establish the location of each port. When you are done taking hits, the system 
will go into DCC mode and measure a series of hits required to accurately locate and orient the 
rack. It will work from the last port toward the first port. 

The prompt for the hit on the top surface of port 1 is: 

PC-DMIS Message  
Please take a hit on the top surface on the left side of slot 1. It 
should be taken near the front but far enough back to be behind 
any tapered corner. 

Prompt for taking a hit on the top surface on left side of port 1 

1. When you are ready to take the first measurement, click OK. 
2. Using your machine's jog box, measure a hit on the top left surface of each port as 

shown below. 
o LSPX1C and LSPX1H probe changers: 

 
View of the hit on the top surface on the left side of port 1 

LSPX1SF probe changer: 
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View of the hit on the top surface on the left side of port 2 

3. Once you have taken a manual hit on the top of the slot, you will be prompted that DCC 
measurement is about to begin. 

o For LSPX1C and LSPX1H probe changers: 

PC-DMIS Message  
Please remove any stylus holders from the slots and then click OK. 

When you click OK the DCC measurement will begin. 

Prompt for removing stylus holders 

o For the LSPX1SF probe changer: 

PC-DMIS Message  
Please open all lids and remove any stylus holders from the slots and then click OK. 

When you click OK the DCC measurement will begin. 

Prompt for removing stylus holders 

You are now ready to review the calibration results. 
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Step 8 - Review the Calibration Results 

When the calibration finishes, select the Slots tab in the Probe Changer dialog box. The 
calibration information now exists for the location of each calibrated port. For example: 

 
Probe Changer dialog box - Slots tab with calibration results 

When you view the results, look for discontinuities. This rack is not necessarily aligned parallel to 
any axis of the CMM. The Z values should be nearly identical since the slots are all at the same 
height. Any significant deviations from these expectations might be due to a bad hit. 

The results during measurement routine execution are: 

• The probe entities that are added to each of the ports are automatically picked up from 
that location whenever PC-DMIS executes a LOADPROBE command for that probe. 

• The probe body moves to the mount point, and then into the "unload" port (the port that 
used to contain the currently used probe entity), to drop off the current probe. The current 
"puck", a conical piece of hardware that connects to the bottom of the probe body, is held 
in place by the rack while the probe body lifts away to detach. 

• From there, the probe moves over to the next "load" position, and the magnetic 
connection automatically engages to load the new module. 

• The probe then moves back to the rack’s mount point. From there, it continues the 
measurement. 

You can now choose to recalibrate individual ports. 

Step 9 - Recalibrate Individual Ports 

After you complete a full calibration, you can choose to recalibrate individual ports. 

1. On the Calibrate tab, select the Single port calibration option. (If you did not complete 
a full calibration, the option is not available.) 
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2. When you select the Single port calibration option, the Probe changer port list 
becomes available. Select the port that you want to calibrate. For example: 

 
Probe Changer dialog box - Calibrate tab 

3. To begin the calibration, click Calibrate. A message prompts you to take a hit on the top 
left surface of the port that you selected. 

PC-DMIS Message  
Please take a hit on the top surface on the left side of slot 2. 

It should be taken near the front but far enough back to be behind any tapered corner. 

Prompt for taking a hit on the top surface on left side of port 2 

4. Take the hit near the front but far enough back to avoid any tapered corner. 
5. One of the following prompts will appear: 

For the LSPX1SF probe changer, the prompt instructs you to open the lid and 
remove any stylus holders in the port that you selected. For example: 

PC-DMIS Message  
Please open the lid and remove any stylus holder present in slot 2 and then click 
OK. 

When you click OK the DCC measurement will begin. 

Prompt for opening lid and removing stylus holder in slot 2 

• For the LSPX1C and LSPX1H probe changers, the prompt instructs you to remove 
any stylus holders in the port that you selected. For example: 



Defining Hardware 

205 

PC-DMIS Message  
If there is a stylus holder present in slot 1 please remove it and then click OK. 

When you click OK the DCC measurement will begin. 

Prompt for removing stylus holder in slot 1 

6. To begin the DCC measurement of the port, click OK. 

Calibrating the TP20 Probe Changer 
The calibration process for the TP20 probe changer represents the steps that would be taken to 
prepare for using any of the probe changers that PC-DMIS supports. The process discussed here 
is specific to the TP20 probe changer. 

No inserts or extensions are used for any of the slot positions. 

 
TP20 probe changer rack 

Important: The TP20 Probe Changer does not need to be mounted on the machine table parallel 
to a machine axis, such as the X or Y axis. 

For mounting instructions, consult the documentation that came with your probe changer. 

To calibrate your probe changer: 

• Step 1 - Select the TP20 Probe Changer 

• Step 2 - Define the Mount Point & Wrist Angle 

• Step 3 - Define the Number of Ports 
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• Step 4 - Prepare for Calibration 

• Step 5 - Take the First Manual Hit 

• Step 6 - Take the Second Manual Hit 

• Step 7 - Take the Third Manual Hit 

• Step 8 - Review the Calibration Results 

Step 1 - Select the TP20 Probe Changer 

To begin the calibration process, select Edit | Preferences | Probe Changer to open the Probe 
Changer dialog box. 

 
Probe Changer dialog box - Type tab 

To select the TP20 probe changer, follow these steps: 

1. Select the Type tab in the Probe Changer dialog box. 
2. In the Number of probe changers box, specify the number of different types of 

probe changers that you want to define. 
3. In the Active probe changer box, select the list item that represents the probe 

changer that you want to define. If this is the first probe changer, this shows "Probe 
Changer 1: TYPE=None". 

4. In the Probe changer type list, select TP20. 
5. In the Docking speed box, type a value. 5 mm/sec is appropriate for this machine 

configuration. 
6. To make this probe changer active and to load the settings that are relevant to it, 

click Apply. Other tabs become visible after you click Apply. 
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In the next step, you define the location your probe body moves to when using the probe changer 
to switch probe components. 

Step 2 - Define the Mount Point and Wrist Angle 

The mount point for the TP20 probe changer is the location in front of the probe changer where 
the machine will move before it picks up or drops off a probe. This should be a location that will 
avoid collision with the probe changer or part. 

 
Probe Changer dialog box - Mount Point tab 

To define the mount point for your TP20 probe changer, follow these steps: 

1. Select the Mount Point tab in the Probe Changer dialog box (Edit | Preferences | 
Probe Changer). 

2. From the Active Probe Changer list, select TYPE=TP20. 
3. Alter the Probe head wrist angle for both A angle and B angle. Often, but not 

always, these values are 0 and 0, respectively. You need to use a probe rotation that 
ensures that the probe has the ability to move in and out of the probe changer during 
the necessary steps of the probe rack calibration procedure. 

4. Use your jog box to manually move your machine to the desired mount point position. 
5. Click the Read Machine button to populate the X, Y, and Z Machine position values 

with the current position. You can also manually type these values. 
6. Click Apply to save your changes. 

Step 3 - Define the Number of Ports 

The final step prior to the actual calibration of the TP20 probe changer is to define the number of 
ports on the rack being calibrated. 
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Probe Changer dialog box - Slots tab 

1. Select the Slots tab in the Probe Changer dialog box (Edit | Preferences | Probe 
Changer). 

2. In the Active probe changer list, select TYPE=TP20. 
3. In the Number of slots box, type the number of ports that you want to define. 
4. Click Apply to store this parameter. 

You are now ready to begin calibration. 

Step 4 - Prepare for Calibration 

To prepare to calibrate the TP20 probe changer, select the Calibrate tab in the Probe Changer 
dialog box (Edit | Preferences | Probe Changer) and then click the Calibrate button. 
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Probe Changer dialog box - Calibrate tab 

The Active probe file and Active tip items default to the current measurement routine settings. If 
needed, change these to the probe and tip that you intend to use for the probe changer 
calibration. 

Open the lids on each port by sliding them back until they click into place. 

PC-DMIS Message  
Open all lids and remove any probe from port 1.  

When ready, please take a hit in the center of the silver front 
face between ports 1 and 2.  

Prompt to open port lids prior to calibration 
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Open port lids prior to calibration 

Step 5 - Take the First Manual Hit 

When you start the calibration procedure for the TP20 probe changer, the ports must be emptied 
of all probes. The first hit is to be taken on the front face to the left of the first port. This message 
appears to prompt you to open the lids and take the first hit: 

PC-DMIS Message  
Open all lids and remove any probe from port 1. 

When ready, please take a hit in the center of the silver front 
face between ports 1 and 2. 

Prompt for the first hit to the left of port 1 

1. Click OK when you are ready to take the first measurement. 
2. Remove all of the modules and styli by sliding them forward out of the ports. 

 
You will be prompted through the process of measuring three manual hits through a 
series of messages. Three hits are required to fully define the orientation of this rack in 
the machine’s XY plane. It is not necessary to align the rack to any single axis, as the 
manual hits will identify any rotation involved. Follow the prompts and take the needed 
hits as shown in the pictures for each hit. 
 
The first manual hit is taken in the XY plane, on the vertical face in the back of port 1. 

3. Using your machine's jog box, measure the first hit on the front face to the left of port #1. 
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Location of first manual hit during TP20 calibration 

The next step describes taking the second manual hit during the TP20 calibration procedure. 

Step 6 - Take the Second Manual Hit 

For the TP20 probe changer, the second manual hit is taken on the top metal surface between 
ports 3 and 4. 

PC-DMIS Message  
Please take a hit on top of the metallic docking plate in the 
middle between ports 3 and 4. 

Prompt for the second hit on top in the middle of the rack 

Use your machine jog box to measure the second hit on the top surface between ports 3 and 4. 
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Location of second manual hit during TP20 calibration 

The next step describes taking the third manual hit during the TP20 calibration procedure. 

  

Step 7 - Take the Third Manual Hit 

For the TP20 probe changer, the third hit is taken on the front surface to the left of the last port. 

PC-DMIS Message  
Please take a hit in the center of the silver front face between 
ports 5 and 6. 

After completing this hit DCC calibration will begin. 

Prompt for the third hit on the top to the left side of the last port 

Using your machine jog box, measure the third hit on the top surface to the left of the last port. 
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Location of third manual hit during TP20 calibration 

After taking this hit on the back of the last port, PC-DMIS drives in DCC mode and takes some 
additional measurements, working backwards from the last port towards the first port. It will 
actually measure the same three locations in reverse order in DCC mode, and then two additional 
hits are taken on either side of port 1. 

There is no specific message to indicate that the calibration is complete. The PC-DMIS 
Execution dialog box will close, and the Calibrate tab in the Probe Changer dialog box (Edit | 
Preferences | Probe Changer) will reappear. 

The next step is to review the calibration results. 

Step 8 - Review the Calibration Results 

When calibration finishes for the TP20 probe changer, select the Slots tab in the Probe Changer 
dialog box (Edit | Preferences | Probe Changer). The calibration information now exists for the 
location of each calibrated port. 
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Probe Changer dialog box - Slots tab with calibration results 

When you view the results, watch for discontinuities. This rack is not necessarily aligned parallel 
to any axis of the CMM. However, the X and Y values should show equal spacing between ports 
(roughly 30 mm apart). Also, the Z values should be nearly identical since the ports are all at the 
same height. Any significant deviations from these expectations may be due to a bad hit. 

Results During Measurement Routine Execution 
• During measurement routine execution, probe entities that are added to each port are 

automatically picked up from that location whenever PC-DMIS executes a LOADPROBE 
command for that probe. 

• The probe body moves to the mount point and then into the “unload” port to drop off the 
current probe. 

• The current probe remains in the slot while the probe body lifts away to detach. 
• From there, the probe moves over the next “load” position and then down onto the new 

probe, and automatically engages the new module. 
• It then moves back out of the slot and over to the rack’s mount point, and from there 

continues to measure. 

Calibrating the TP200 Probe Changer 
The calibration process for the TP200 probe changer represents the steps that would be taken to 
prepare for using any of the probe changers that PC-DMIS supports. The process discussed here 
is specific to the TP200 probe changer. 

No inserts or extensions are used for any of the slot positions. 
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TP200 probe changer rack 

Important: The TP200 Probe Changer does not need to be mounted on the machine table 
parallel to a machine axis, such as the X or Y axis. 

For mounting instructions, consult the documentation that came with your probe changer. 

To calibrate your probe changer: 

• Step 1 - Select the TP200 Probe Changer 

• Step 2 - Define the Mount Point and Wrist Angle 

• Step 3 - Define the Number of Ports 

• Step 4 - Prepare for Calibration 

• Step 5 - Take the First Manual Hit 

• Step 6 - Take the Second Manual Hit 

• Step 7 - Take the Third Manual Hit 

• Step 8 - Review the Calibration Results 

Step 1 - Select the TP200 Probe Changer 

To begin the calibration process, select Edit | Preferences | Probe Changer to open the Probe 
Changer dialog box. 
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Probe Changer dialog box - Type tab 

To select the TP200 probe changer, follow these steps: 

1. Select the Type tab in the Probe Changer dialog box. 
2. In the Number of probe changers box, specify the number of different types of 

probe changers that you want to define. 
3. In the Active probe changer box, select the list item that represents the probe 

changer that you want to define. If this is the first probe changer, this shows "Probe 
Changer 1: TYPE=None". 

4. In the Probe changer type list, select TP200. 
5. In the Docking speed box, type a value. 5 mm/sec is appropriate for this machine 

configuration. 
6. To make this probe changer active and to load the settings that are relevant to it, 

click Apply. Other tabs become visible after you click Apply. 

In the next step, you define the location your probe body moves to when using the probe changer 
to switch probe components. 

  

Step 2 - Define the Mount Point and Wrist Angle 

The mount point for the TP200 probe changer is the location in front of the probe changer where 
the machine will move before it picks up or drops off a probe. This should be a location that will 
avoid collision with the probe changer or part. 
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Probe Changer dialog box - Mount Point tab 

To define the mount point for your TP200 probe changer, follow these steps: 

1. Select the Mount Point tab in the Probe Changer dialog box (Edit | Preferences | 
Probe Changer). 

2. From the Active Probe Changer list, select TYPE=TP200. 
3. Alter the Probe head wrist angle for both A angle and B angle. Often, but not 

always, these values are 0 and 0, respectively. You need to use a probe rotation that 
ensures that the probe has the ability to move in and out of the probe changer during 
the necessary steps of the probe rack calibration procedure. 

4. Use your jog box to manually move your machine to the desired mount point position. 
5. Click the Read Machine button to populate the X, Y, and Z Machine position values 

with the current position. You can also manually type these values. 
6. Click Apply to save your changes. 

  

Step 3 - Define the Number of Ports 

The final step prior to the actual calibration of the TP200 probe changer is to define the number of 
ports on the rack being calibrated. 
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Probe Changer dialog box - Slots tab 

1. Select the Slots tab in the Probe Changer dialog box (Edit | Preferences | Probe 
Changer). 

2. In the Active probe changer list, select TYPE=TP200. 
3. In the Number of slots box, type the number of ports that you want to define. 
4. Click Apply to store this parameter. 

You are now ready to begin calibration. 

Step 4 - Prepare for Calibration 

To prepare to calibrate the TP200 probe changer, select the Calibrate tab in the Probe Changer 
dialog box (Edit | Preferences | Probe Changer) and then click the Calibrate button. 
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Probe Changer dialog box - Calibrate tab 

The Active probe file and Active tip items default to the current measurement routine settings. If 
needed, change these to the probe and tip that you intend to use for the probe changer 
calibration. 

Open the lids on ports 3 and 4 on each side of the divider (center post) by sliding them back and 
slightly to the side until they click into place. 
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Open port lids prior to calibration 

  

Step 5 - Take the First Manual Hit 

When you start the calibration procedure for the TP200 probe changer, the ports must be emptied 
of all probes. The first hit is to be taken on the front (vertical) face of the divider, to the right of port 
3. This message appears to prompt you to open the lids and take the first hit: 

PC-DMIS Message  
Unplug the cable from the rack, open lids 3 and 4 and remove 
any probe from ports 3 and 4. 

When ready, please take a hit on the front face of the divider 
between ports 3 and 4. 

The hit should be taken on the lower widest portion as close as 
possible to the outer edge on the left-hand side next to port 3. 

Prompt for the first hit 

1. Click OK when you are ready to take the first measurement. 
2. Remove all of the modules and styli by sliding them forward out of the ports. 

 
You will be prompted through the process of measuring three manual hits through a 
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series of messages. Three hits are required to fully define the orientation of this rack in 
the machine’s XY plane. It is not necessary to align the rack to any single axis, as the 
manual hits will identify any rotation involved. Follow the prompts and take the needed 
hits as shown in the pictures for each hit. 
 
The first manual hit is taken in the XY plane, on the front (vertical) face of the divider, to 
the right of port 3. 

3. Use your machine jog box to measure the first hit on the front (vertical) face of the 
divider, to the right of port 3: 

 
Location of first manual hit during TP200 calibration 

The next step describes taking the second manual hit during the TP200 calibration procedure. 

  

Step 6 - Take the Second Manual Hit 

For the TP200 probe changer, the second manual hit is taken on the top (horizontal) face of the 
divider, between ports 3 and 4. 

PC-DMIS Message  
Please take a hit on the top in the middle of the rack. 
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Prompt for the second hit 

Use your machine jog box to measure the second hit on the top (horizontal) surface of the divider, 
between ports 3 and 4: 

 
Location of second manual hit during TP200 calibration 

The next step describes taking the third manual hit during the TP200 calibration procedure. 

  

Step 7 - Take the Third Manual Hit 

For the TP200 probe changer, the third hit is taken on the front (vertical) face of the divider, to the 
left of port 4. 

PC-DMIS Message  
Please take a hit on the front face of the divider between ports 3 
and 4. 

The hit should be taken on the lower widest portion as close as 
possible to the outer edge on the right-hand side next to port 4. 

After completing this hit DCC calibration will begin. 
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Prompt for the third hit 

Use your machine jog box to measure the third hit on the front (vertical) surface of the divider, to 
the left of port 4: 

 
Location of third manual hit during TP200 calibration 

After taking this hit on the back of the last port, PC-DMIS drives in DCC mode and takes some 
additional measurements, working backwards from the last port towards the first port. It will 
actually measure the same three locations in reverse order in DCC mode, and then take two 
additional hits on either side of port 1. 

There is no specific message to indicate that the calibration is complete. The PC-DMIS 
Execution dialog box will close, and the Calibrate tab in the Probe Changer dialog box (Edit | 
Preferences | Probe Changer) will reappear. 

The next step is to review the calibration results. 

  

Step 8 - Review the Calibration Results 

When calibration finishes for the TP200 probe changer, select the Slots tab in the Probe 
Changer dialog box (Edit | Preferences | Probe Changer). The calibration information now 
exists for the location of each calibrated port. 
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Probe Changer dialog box - Slots tab with calibration results 

When you view the results, watch for discontinuities. This rack is not necessarily aligned parallel 
to any axis of the CMM. However, the X and Y values should show equal spacing between ports 
(roughly 30 mm apart), with about 65 mm between ports 3 and 4 for the divider. Also, the Z 
values should be nearly identical since the ports are all at the same height. Any significant 
deviations from these expectations may be due to a bad hit. 

Results During Measurement Routine Execution 
• During measurement routine execution, probe entities that are added to each port are 

automatically picked up from that location whenever PC-DMIS executes a LOADPROBE 
command for that probe. 

• The probe body moves to the mount point and then into the “unload” port to drop off the 
current probe. 

• The current probe remains in the slot while the probe body lifts away to detach. 
• From there, the probe moves over the next “load” position and then down onto the new 

probe, and automatically engages the new module. 
• It then moves back out of the slot and over to the rack’s mount point, and from there 

continues to measure. 

Calibrating the Travel Rack HP-S-X1V Probe Changer 
The Travel Rack HP-S-X1V probe changer mounts onto the drive leg of the CMM. 
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Mounted Travel Rack HP-S-X1V probe changer 

The Travel Rack HP-S-X1V probe changer travels with the moving portal of the machine. The 
stylus change is done horizontally. Therefore, the TESASTAR-M brings the sensor into the right 
position. 

Since the change rack moves with the portal, there are no additional travelling distances to 
perform a change of configuration, as would be the case with a standard rack. This enables quick 
changes of the styli configuration anywhere in the measurement volume. 

The calibration process discussed in this section is specific to the Travel Rack HP-S-X1V probe 
changer. 

For mounting instructions, consult the documentation that came with your Travel Rack HP-S-X1V 
probe changer. 

To calibrate your probe changer: 

• Step 1 - Select the Travel Rack HP-S-X1V Probe Changer 

• Step 2 - Define the Mount Point 

• Step 3 - Define the Number of Slots 

• Step 4 - Prepare for Calibration 

• Step 5 - Take the Manual Hits 
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Step 1 - Select the Travel Rack HP-S-X1V Probe Changer 

To begin the calibration process, select Edit | Preferences | Probe Changer to open the Probe 
Changer dialog box: 

 
Probe Changer dialog box - Type tab 

To select the probe changer: 

1. Select the Type tab. 
2. In the Number of probe changers box, specify the number of probe changers you want 

to define. 
3. In the Active probe changer box, select the list item that represents the probe changer 

that you want to define. If this is the first probe changer, this shows "Probe Changer 1: 
TYPE=None". 

4. In the Probe changer type list, select Travel Rack HP-S-X1V. 
5. In the Docking speed box, type a value. 
6. To make this probe changer active and load the settings that apply to it, click Apply. 

Other tabs become visible after you click Apply. 

In the next step, you will define the location your probe body moves to when using the probe 
changer to switch probe components. 

Step 2 - Define the Mount Point 

The mount point for the Travel Rack HP-S-X1V probe changer is the location in front of the probe 
changer where the machine moves to before it picks up or drops off a probe. This should be a 
location that avoids collisions with the probe changer or part. 

Note: The Travel Rack HP-S-X1V is capable of changing the probe at any location of one 
machine axis (the default is the machine X axis for the Leitz CMM). Therefore, the mount point is 
effective for only the other two axes. 
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Probe Changer dialog box - Mount Point tab 

To provide the mount point for your probe changer: 

1. Select the Mount Point tab in the Probe Changer dialog box. 
2. In the Active probe changer list, select TYPE=TRAVELRACKX1V. 
3. Enter the probe head wrist angle for both A angle and B angle. The A and B angle 

combination should be one for which the probe is pointing either parallel to or away from 
the rack. It will be automatically rotated into the rack during the change. A common 
example might be A=90 and B=0. 

4. Use your jog box to manually move your machine to the desired mount point position. 
5. Click the Read Machine button to populate the X, Y, and Z machine position values with 

the current position. You can also type these values. 
6. To save your changes, click Apply. 

In the next step, you will define the number of slots. 

Step 3 - Define the Number of Slots 

The final step prior to rack calibration is to define the quantity of slots on the rack you are 
calibrating. 
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Probe Changer dialog box - Slots tab 

To define the number of slots for your Travel Rack HP-S-X1V probe changer: 

1. Select the Slots tab in the Probe Changer dialog box. 
2. In the Active probe changer list, select TYPE=TRAVELRACKX1V. 
3. In the Number of slots box, type the number of slots the probe changer has. 
4. To save your changes, click Apply. 

You are now ready to begin calibration. The next step starts the calibration procedure. 

Step 4 - Prepare for Calibration 

This step starts the calibration process for the Travel Rack HP-S-X1V probe changer. The 
calibration process requires a tip with at least 50 mm of length, and it should not exceed 5 mm in 
diameter. 

To calibrate the probe changer, you will need tip angles A90 and B90. 

To begin the process, follow these steps: 

1. Select the Calibrate tab in the Probe Changer dialog box. 
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Probe Changer dialog box - Calibrate tab 

2. In the Active probe changer list, select Probe Changer 1: TYPE=TRAVELRACKX1V. 
3. The entry in the Active probe file list defaults to the current measurement routine 

setting. If this is not what is to be used for the rack calibration, select the proper probe. 
4. The entry in the Active tip list defaults to the angles from the Mount Point tab, but this 

rack type requires a different tip for the calibration. It must be the one that points directly 
into the rack so that it can take measurements inside the ports. This is usually 
T1A90B90. 

5. To begin, click Calibrate. 
6. When you are ready to take the first measurement, click OK. 

In the next step, you will take the manual hits. 

Step 5 - Take the Manual Hits 

When you start the calibration procedure for the Travel Rack HP-S-X1V probe changer, a series 
of message boxes prompts you through the process of measuring the manual hits. These hits are 
required to fully define the orientation of this rack. Follow the prompts and take the needed hits as 
shown in the pictures for each hit. 

To take the manual hits: 

1. Remove all of the probes that may be in any of the garages. 
2. Take a horizontal hit on the flat, vertical front surface of garage 1 (the top garage) as 

shown in the view below: 
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Horizontal hit on flat, vertical front surface of top garage 

3. Take a horizontal hit on the flat, vertical front surface of the bottom garage as shown in 
the two views below: 
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Horizontal hit on flat, vertical front surface of bottom garage - view 1 
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Horizontal hit on flat, vertical front surface of bottom garage - view 2 

4. Take a vertical hit on the flat, horizontal surface of the bottom garage anywhere between 
the edge and screw as shown in the two views below: 



Defining Hardware 

233 

 
Vertical hit on flat, horizontal surface of bottom garage - view 1 
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Vertical hit on flat, horizontal surface of bottom garage - view 2 

5. Now you will be prompted to take a similar vertical hit on the flat, horizontal surface of 
each additional garage, in the order of lower to higher, with the final hit being on the top 
garage. 

6. Use your machine's jogbox to take all of the manual hits. 

PC-DMIS will perform the rest of the calibration in DCC mode. 

Defining the I++ Client Probe Changer 
You can assign all of the probes that are available for DCC tool changes by the I++ server to the 
one slot that is available for the I++ Client probe changer. When loading one of those probes, a 
request to load it is sent to the I++ server. The I++ server performs the actual change. 

The I++ Client probe changer cannot have multiples, and you cannot combine it with other types. 

To define the I++ Client probe changer: 

• Step 1 - Select the I++ Client Probe Changer 

• Step 2 - Assign the Probes to the Slot 

Step 1 - Select the I++ Client Probe Changer 

To begin, select Edit | Preferences | Probe Changer to open the Probe Changer dialog box. 
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Probe Changer dialog box - Type tab 

To select the I++ Client probe changer, follow these steps: 

1. Select the Type tab in the Probe Changer dialog box. 
2. Ensure that the value of "1" appears in the Number of probe changers box. 
3. In the Probe changer type list, select I++ Client. 
4. Click Apply. 
5. In the Active probe changer box, select TYPE=IPlusPlus-Client. 

6. To make this probe changer active and to load the settings that are relevant to it, click 
Apply. 

Note that you cannot change the value that appears in the Docking speed box. 

In the next step, you will assign the probes to the slot. 

  

Step 2 - Assign the Probes to the Slot 

The Slots tab for the I++ Client probe changer has only one slot. You can assign probes to this 
slot, or remove them. 

You cannot edit the slot's data or change the number of slots. 
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Probe Changer dialog box - Slots tab 

To assign the probes: 

1. Select the Slots tab in the Probe Changer dialog box. 
2. Expand the list beside Slot 1 to open the list of assigned probes. 
3. Add the probes that are available for changes by the I++ server. 

If the I++ server configuration changes, you should update this list by adding any newly 
available probes and removing any that are no longer available. 

4. Click Apply. 

Showing an Animated Probe Changer 
 

PC-DMIS provides the ability to display an animated graphical representation of a pre-defined 
probe changer inside the Graphic Display window. 

Note: You can define a probe changer from the "Setting Up Probe Changer Options" topic in the 
"Setting Your Preferences" chapter. 
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Example of an animated probe changer shown in the Graphic Display window in the Z+ view (top 
picture) and the X+ view (bottom picture) 

Use the Animated Probe Changer dialog box (Insert | Hardware Definition | Animated Probe 
Changer) to specify the position and orientation of the probe changer. 

 
Animated Probe Changer dialog box 

The items in this dialog box are discussed in the "To Display the Probe Changer in the Graphic 
Display window:" procedure below. 

 

To Display the Probe Changer in the Graphic Display window: 

1. Access the Animated Probe Changer dialog box (Insert | Hardware Definition | 
Animated Probe Changer). 
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Animated Probe Changer dialog box 

2. Select an existing pre-defined probe changer from the Active probe changer list. If you 
don't see any probe changers in this list, you can define a probe changer from the 
"Setting Up Probe Changer Options" topic in the "Setting Your Preferences" chapter. 

3. The Model list allows you to animate a custom model of a PMMC probe changer. This list 
only becomes available for selection if you first select a PMMC probe changer from the 
Active probe changer list. The Default entry in the Model list is the standard PMMC 
model supplied with the PC-DMIS install. For custom items to appear in the Model list for 
selection, you need to first configure a customized PMMC model by following the 
instructions in the "To Load in a Custom PMMC Probe Changer" topic. 

4. Define the location and orientation of the probe changer. You can do this by either using 
calibration data for the location and orientation or by specifying the XYZ location and 
orientation directly into the dialog box. 

• To use existing calibration data select the Use calibration data check box. PC-
DMIS fills in the location boxes with the XYZ values from the calibration. 

• To directly specify the location and orientation, type values into the X, Y, and Z 
boxes, and then select an orientation from the Orientation list. 

5. Click Apply. PC-DMIS draws the animated probe changer in the specified position and 
orientation in the Graphic Display window. PC-DMIS also inserts a LOADPROBECHANGER 
command into the Edit window. 

6. Click OK when you're satisfied with the orientation and position. 

To Delete the Probe Changer from the Graphic Display Window 

Access the Edit window and delete the LOADPROBECHANGER command. This doesn't delete your 
pre-defined changer, just the animation of it inside the Graphic Display window. 

To Load in a Custom PMMC Probe Changer Model 

A custom PMMC probe changer model consists of two parts: the rack and the port(s). These 
models have the following requirements: 

• They need to be stored in a ".draw" file format. 
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• They need to have a consistent 0,0,0 coordinate system location. This needs to be 
defined in the model's CAD creation software before you import the model into PC-DMIS. 
The trihedron in this image indicates where this position should be defined: 

 
Sample Two-Tier PMMC Model Showing the 0,0,0 Position (Red and Green Trihedron) 

• All the geometry must be stored in one CAD level. 

You can load a custom PMMC Probe Changer model into PC-DMIS by following this procedure: 

1. Create a new measurement routine. 
2. Import the custom model files into PC-DMIS as you would a standard part model. PC-

DMIS generates a .cad file for the model during import. 
3. Find out what X and Z values should be for the rack. The Y value is not needed. 

 
Sample Model of the Rack 

o To determine the X value, measure a point on the surface, indicated by A in the 
above graphic. Make a note of the X value. 
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o To determine the Z value, measure the midpoint between the two surfaces, 
indicated as B in the graphic above. Make a note of the Z value. 

4. Find out the X, Y, and Z values should be for the port. 

 
Sample Model of the Port 

o To determine the X value, measure the center point of the port opening, indicated 
by A in the above graphic. Make a note of the X value. 

o To determine the Y value, measure the mid-point between the two surfaces, 
indicated by B in the above graphic. Make a note of the Y value. 

o To determine the Z value, measure the bottom surface of the port, indicated by C 
in the above graphic. Record this value somewhere. Make a note of the Z value. 

5. Inside Windows Explorer, rename the ".cad" extension to a ".draw" extension. 
6. Copy and paste these .draw files into the same directory where the model files that ship 

with PC-DMIS are located. By default, these are located in the Models\Toolchangers\ 
subdirectory under the PC-DMIS install directory. 

7. Create an empty text file named userprobechanger.dat in the same directory as the 
probechanger.dat file. This should be in the C:\ProgramData\Hexagon\PC-
DMIS\<version> where <version> is your current PC-DMIS version. 

8. Open the userprobechanger.dat file inside of a text editor and configure its contents so 
that a custom model entry follows the format given below. Items in angle brackets 
indicate the where you would put your own text: 

ITEM:<DRAW FILE NAME> ARM 

comment lower <Rack X> 99999 <Rack Z> 

comment garage <Port X> <Port Y> <Port Z> leitz_Ref_2-Tier_port.draw 
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cadgeom 0 0 0 1 0 0 0 1 0 0 0 1 1 <DRAW FILE NAME>.draw 
  

<DRAW FILE NAME> - The name of the .draw file (without the .draw filename 
extension). 

<Rack X> - The X value of the rack from step 3 above. 

<Rack Z> - The Z value of the rack from step 3 above. 

<Port X> - The X value of the port from step 4 above. 

<Port Y> - The Y value of the port from step 4 above. 

<Port Z> - The Z value of the port from step 4 above. 

For example, a finished entry in the userprobechanger.dat file for a single-tier rack might 
look something like this: 

ITEM:Custom_Model ARM 

comment lower 110.798 99999 394 

comment garage 82.75 4.675 -19 leitz_Ref_2-Tier_port.draw 

cadgeom 0 0 0 1 0 0 0 1 0 0 0 1 1 Custom_Model.draw 
  

Note: See below for information on defining a two-tier rack. 

9. If you followed the above procedure correctly, your custom PMMC model should now 
appear in the Model list of the Animated Probe Changer dialog box. See "To Display 
the Probe Changer in the Graphic Display window:" topic. 

Defining a Two-Tier Rack 
PC-DMIS also supports a two-tier rack (shown above in the first image of this topic). The line 
“comment upper <Rack X> 99999 <Rack Z>” is used to specify the upper tier on this type of rack. 
Therefore, a two tier model would require your entry in the .dat file to include both "comment 
upper" and "comment lower" lines, while a single-tier rack would need to include the "comment 
lower" line. 

For example, the following entries show a two-tiered rack definition followed by a single-tiered 
rack definition: 

ITEM:Leitz_Ref_2-Tier ARM 

comment upper 82.5 99999 447.7 

comment lower 182.5 99999 162.7 

comment garage 82.75 4.675 -19 leitz_Ref_2-Tier_port.draw 

cadgeom 0 0 0 1 0 0 0 1 0 0 0 1 2 Leitz_Ref_2-Tier.draw 

ITEM:Reference_Frank ARM 

comment lower 110.798 99999 394 

comment garage 82.75 4.675 -19 leitz_Ref_2-Tier_port.draw 

cadgeom 0 0 0 1 0 0 0 1 0 0 0 1 1 Reference_Frank.draw 
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Working with Rotary Tables 
Except where specified, the following Rotary Table commands were developed to support the 
PC-DMIS/NC (Numerical Control) for use on CNC machine tools. However, you can use them in 
regular CMM measurement routines as well. See the PC-DMIS/NC help file for more information 
on using CNC machines with PC-DMIS. 

Ignore Rotary Table 
The Insert | Parameter Change | Probe | Ignore Rotary Table menu item inserts an 
IGNOREROTAB command into the measurement routine. The only two options are: 

IGNOREROTAB/ON or IGNOREROTAB/OFF 

When you have a rotary table defined for use, PC-DMIS usually assumes that you place parts to 
measure on the rotary table. Essentially, PC-DMIS expects you to use the Rotary table. This 
means it is not ignoring the rotary table. And so IGNOREROTAB is set to OFF: 

IGNOREROTAB/OFF 

In this state, PC-DMIS adjusts any measured data collected from the machine by using the data 
from the rotary table's calibration. 

If you insert IGNOREROTAB/ON command, PC-DMIS ignores the rotary table calibration data. 
Thus, measured data collected does not have a rotary table adjustment applied to it. The two 
most common cases where this might be used are 

• A part measurement where you want to measure the part without using the rotary table 
even though your table exists. 

• A measurement routine where you want to execute a new table calibration and you need 
to ignore the old calibration results. 

Calibrate the Rotary Table 
The Insert | Calibrate | Rotary Table from Features menu item inserts a CALIBRATEROTAB 
command into the measurement routine: 

CALIBRATEROTAB/PLANE=TABLE_PLN, CIRCLE=TABLE_CIR, 

MEAS/XYZ=0,0,0, MEAS/IJK=0,0,0 

This command tells a suitable measurement routine to calibrate the rotary table during 
measurement routine execution. 

To use this command: 

1. Attach a proper calibration artifact (a sphere) to the table. 
2. Measure in an appropriate series of angular positions. 
3. You create a constructed plane and circle through the resulting sphere centers. Once you 

have a constructed the plane and circle, you can use them as inputs to this command. 
4. Insert the CALIBRATEROTAB command. 
5. Press F9 on the command to display the Calibrate Rotab dialog box. 
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Calibrate Rotab dialog box 

6. From the Constructed Plane list, select the constructed plane. From the Constructed 
Circle list, select the constructed circle. 

7. Click OK. PC-DMIS updates the command to use the constructed features. 
8. When you execute the measurement routine, PC-DMIS uses the constructed features to 

update the rotary table calibration data. The MEAS/XYZ and MEAS/IJK portions in the 
command block show the result for the center point and plane of rotation for the table. 

For information on setting up your rotary table, see "Defining the Rotary Table" in "Setting Your 
Preferences". 

Rotate the Table to the Active Angle (Not Supported in PC-DMIS NC) 
The actual rotary table angle on the machine and the active angle specified in your measurement 
routine don't always match. The Operation | Rotate Table to Active menu item automatically 
causes the actual table to rotate until its angle matches the active angle in the measurement 
routine at your cursor's location. 

Using PC-DMIS on a Siemens Lathe 
See the "Using PC-DMIS on a Siemens Lathe" topic in the PC-DMIS NC documentation. 
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