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Using Legacy Dimensions 

Using Legacy Dimensions: Introduction 

Once features have been measured or constructed, the inspection report can be 
generated. The first step in preparing a report is to calculate dimensions according to 
specific requirements. While this chapter covers PC-DMIS's legacy dimensions, 
understanding the information here may help you in creating the newer Feature Control 
Frame dimensions discussed in the next chapter. 

Dimensions can be calculated immediately after a measurement has been made or later 
in the measurement routine. PC-DMIS displays the result of each dimensioning 
operation in the Edit window. 

See the "Editing a Measurement Routine” chapter for general information on how to 
modify the Edit window report. 

PC-DMIS also allows you to specify nominal values, modify the output format, and/or 

print out the results of the calculations. 

• To change the nominal or tolerance values displayed in the Edit window, click on 

the value to be changed and type in a new one. 

• To show or hide nominals or tolerance fields in the Edit window, change the 

selected check boxes in the Dimension Output Format area of the Dimension 

tab in the Parameters dialog box (Edit | Preferences | Parameters). See the 

"Parameter Settings: Dimension tab" topic in the "Setting your Preferences" 

chapter. 

• To change the measured values of a feature (for example, to get the radius of a 

circle to print out), see the "Modifying Report and Motion Parameters" topic in the 

"Setting your Preferences" chapter. 

To dimension a feature, select the Insert | Dimension submenu from the menu bar, or 
access the Dimension toolbar and then select the desired dimension. This chapter 
covers the legacy dimensions found in the Dimension submenu. 
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 You can toggle between using the legacy dimensions and the newer Feature 
Control Frame dimensions by selecting the Insert | Dimension | Use Legacy 
Dimensions menu item. 

The main topics in this chapter include: 

• Dimension Command Format 

• Printing Dimensions to the Inspection Report 

• Common Dimension Dialog Box Options 

• Dimensioning Angle 

• Dimensioning Angularity 

• Dimensioning Circularity 

• Dimensioning Coaxiality 

• Dimensioning Concentricity 

• Dimensioning Cylindricity 

• Dimensioning Distance 

• Dimensioning Flatness 

• Dimensioning Location 

• Dimensioning Parallelism 

• Dimensioning Perpendicularity 

• Dimensioning Position 

• Dimensioning Position In-Between 

• Dimensioning Profile - Line or Surface 

• Dimensioning Runout - Circular or Total 

• Dimensioning Straightness 

• Dimensioning Symmetry 

• Dimensioning through Keyboard Input 

• Dimensioning Variables 

ISO Dimension Tolerances 

ISO tolerances have an alphanumeric label instead of normal plus and minus tolerance 
values. The labels appear as "H7", "h7", or "G9", for example, as shown below. 
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Example of ISO tolerances in a PC-DMIS graphic 

The following is based on the ISO Standard 268-1, ISO system of limits and fits. 

The letter ("H", "h", "g", etc.) indicates the tolerance class. It is case-sensitive: capital 
letters indicate holes or other internal shapes, while lower-case letters indicate stems or 
other external shapes. 

The number indicates the grade of the tolerance. 

For the ISO tolerances to work in Planner (or PC-DMIS), the tolerance values must be 
set up in a CSV (comma-separated value) file. 

The following two lines show a part of a sample CSV file and correspond to the first half 
of the '7' column in Table 6 of ISO 286-2: 1988 (E), which defines the values for an H7 
tolerance: 

H7, 0, 3, 6, 10, 18, 30, 50, 80, 120, 180, 250, 315, 400, 

500 

0.010, 0, 0.012, 0, 0.015, 0, 0.018, 0, 0.021, 0, 0.025, 0, 

0.030, 0, 0.035, 0, 0.040, 0, 0.046, 0, 0.052, 0, 0.057, 0, 

0.063, 0 

The initial entry on the first line, H7, defines the type of tolerance these two lines apply 
to. The values in these two lines are only applied to tolerances that have H7 in them. 

The rest of that line defines the size categories. The first size category is for dimensions 
greater than 0 and less than or equal to 3. The second category is for dimensions 
greater than 3 and less than or equal to 6. The third category is for dimensions larger 
than 6 and less than or equal to 10, etc. 

The next line gives the tolerance values that match up to the size categories in line 1. 
The plus and minus tolerances for the first size category is +0.010/-0. The second is 
+0.012/-0. The third is +0.015/-0, etc. 

For PC-DMIS or PC-DMIS Planner, to use a tolerance CSV file, you need to select that 
CSV file from the GD&T Selection Settings Dialog dialog box. Use the ISO 
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Dimensions Tolerance File combination box from the GD&T Selection Settings 
Dialog dialog box to choose the CSV file that you wish to use as shown below. 

 

GD&T Selection Settings Dialog dialog box 

To open this dialog box, select Edit | Preferences | CAD GD&T Selection in PC-DMIS, 
or Edit | Setup | GD&T Selection in Planner. 

For more detailed information on ISO dimension and tolerance standards, visit the ISO 
website. 

Dimension Command Format 

All dimensioned features appear in the following format. There will be slight variations 
that are explained more thoroughly in the following sections. 

PC-DMIS displays dimensions that aren't linked to any features with the color you have 
defined for out-of-tolerance text. 

For example, the Edit window displays dimensions as: 
dimension_name = TYPE OF DIMENSION,feat_1 UNITS=IN,$ 

GRAPH=OFF TEXT=OFF MULT=1.00 OUTPUT=BOTH 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

x 8.0000 0.1000 0.1000 8.0000 8.5000 7.5000 0.0000 0.0000 

y 3.0000 0.1000 0.1000 3.0000 3.5000 2.5000 0.0000 0.0000 

z 0.4947 0.1000 0.1000 0.4947 0.1428 0.8466 0.0000 0.0000 

d 1.0000 0.1000 0.1000 1.0000 1.0000 1.0000 0.0000 0.0000 

v 0.0000 0.5938 0.8046 - - - - - 

END OF DIMENSION dimension_name (for LOCATION only) 

See "Conventions" for field rules. 

TYPE OF DIMENSION: denotes the dimension type. This field cannot be changed 
except by changing the name of the feature. 

http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_tc_browse.htm?commid=52116
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_tc_browse.htm?commid=52116
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feat_1: name of feature to be dimensioned. This is a user editable field. 

All nominal and tolerance values in a dimension are editable. To edit the nominal and 
tolerance values: 

1. Move to the desired cell by pressing the TAB key, or double-click on the field 

using the left mouse button. 

2. Type in the desired value. 

3. Press the TAB key again or click outside of the dimension. 

Press the ENTER key to add a line. (See "Dimensioning Location") 

Adding Lines 

To create an additional line within the location dimension: 

1. Place the cursor in the desired location. 

2. Press the ENTER key. 

3. Type in the desired axis (X, Y, Z, D, R, A, V, T, L, S, H, M, PR, PA, PD). 

4. Press the TAB or ENTER key. 

PC-DMIS then displays the values for the added axis. PC-DMIS adds the new line 
depending on where the cursor is located. If the cursor is in the middle of a command, a 
new line is created below the current line. If the cursor is placed at the beginning of a 
command line, PC-DMIS creates the new line above the current cursor position. 

Deleting Lines 

To delete a single axis within a location dimension, highlight the desired axis and then 
press the Backspace or Delete key. (See "Command Mode Keyboard Functions" in the 
"Using the Edit Window" chapter.) 

Editing Lines 

When the tolerances of a dimension are edited in the Edit window, a dialog box appears 
asking if you want to carry the changed tolerances forward to any of the same 
dimension types. If the response is Yes, PC-DMIS will search from that point forward in 
the measurement routine to copy the tolerances into any dimensions that were of the 
same type and had the same original tolerances. 

When the nominals of a dimension are edited in the Edit window, a dialog box appears 
asking if you also want to carry the changed nominals back to the dimension’s feature. If 
the response is Yes, PC-DMIS will change the feature nominals to the new nominal 
values. 
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Conventions 

The Dimension tab in the Setup Options dialog box (Edit | Preferences | Setup) 
enables you to define parameters for the displayed dimensions. 

• All angles can be represented 1-5 places to the right of the decimal. The actual 

number displayed is determined by the parameters set in the Dimension tab. 

• All lengths, distances (x_cord, y_cord, z_cord, diam, height, length, etc.), and 

vectors (i_vec, j_vec, k_vec) in the dimensions are represented 1-5 places to the 

right of the decimal. The actual nominal that will be displayed is determined by 

the parameters set in the Dimension tab. 

For information on the Dimension tab, see the "Setup Options: Dimension tab" topic in 
the "Setting your Preferences" chapter. 

Accessing the Dialog Box 

To access the corresponding dimension dialog box from which an Edit window's 
dimension was created: 

1. Make sure the Edit window is open (View | Edit Window). 

2. In the Edit window, click the mouse on the dimension. 

3. Press F9. A dimension dialog box will appear. 

Using this dialog box, you can make any desired changes to the existing dimension. 
When you click the Create button, changes will also be applied to the dimension’s text 
in the Edit window. 

Printing Dimensions to the Inspection 
Report 

You can easily generate dimensions inside the Edit window, which, in turn, will generate 
these dimensions inside your inspection report. 

To Automatically Create Dimensions in the Edit 
Window 

To have PC-DMIS automatically create dimensions in the Edit window: 

1. Access the Edit window (View | Edit Window). 

2. Place the cursor where you want the dimension information to appear. 
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3. Type the appropriate keyword. 

OR 

1. Select Edit | Preferences | Setup to access the Setup Options dialog box. 

2. Select the Dimension tab. 

3. Select the Auto Create Dimension option. 

4. Select any other options. 

5. Click the OK button. 

The next time you measure a feature an automatic dimension will be created and 
inserted into the Edit window. 

To Modify the Dimension Prior to Printing 

In many cases, the nominals, tolerances, or output format must be modified before 
printing the results. 

To change the nominals or tolerances from the Edit window: 

1. Access the Edit window and place it in Command mode (View | Edit Window). 

2. Click on the dimension in the Edit window. 

3. Press TAB to move to the value you want to change 

4. Type a new value. 

To edit the nominals or tolerances using the dimension's dialog box: 

1. Click on the dimension in the Edit window. 

2. Press F9 to access its dialog box. 

3. Change the necessary values. 

4. Click the Create button. 

To change the contents of the dimension report, access the Dimension tab in the 
Parameter Settings dialog box (Edit | Preferences | Parameters) (see "Parameter 
Settings: Dimension tab" in the "Setting your Preferences" chapter) and modify the 
dimension information that PC-DMIS should display. 
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 The "Analysis Settings" section of each dimension's dialog box enables you to 
display the dimension printout in a format suitable for close examination. 

Displaying Dimensions in RTF and PDF Files 

You can send the inspection report with its dimensions to an external RTF (Rich Text 
Format) or PDF (Portable Document Format) file by selecting the output options in the 
Output Configuration dialog box (File | Printing | Report Window Print) for the Edit 
window. See "Printing from the Inspection Report" in the "Using Basic File Options" 
chapter. 

Be aware that because of formatting limitations between the RTF and PDF outputs, 
dimensions are displayed somewhat differently in the two files. 

• In RTF files, dimensions are printed with a light border around the header, a blue 

background color, and the dimension symbol. 

• In PDF files, dimensions are printed without a border, there is no background 

color, and no dimension symbol. Dimensions are printed with a left margin. 

Common Dimension Dialog Box Options 

Several dialog box options are common to many of the Dimension dialog boxes (Insert 
| Dimension). 

Material Conditions 

 

The Material Conditions area for a dimensioned feature (Insert | Dimension) contains 
the following tolerancing methods: 

Option 
Button 

Stands 
for 

Description 

M MMC Maximum material condition applied to either the feature 
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or a datum. 

R RFS 
Regardless of feature size applied to either the feature 
or a datum. 

L LMC 
Least material condition applied to either the feature or 
a datum. 

You can select material condition modifiers for Position, Parallelism, and 
Perpendicularity dimensions. 

Be aware that for position dimensions, selecting the Use Datums check box causes the 
XYZ output values to use the alignment of the datums. 

Recall Button 

 

The Recall button in the Material Conditions area for a dimensioned feature (Insert | 
Dimension) enables you to select the same datums used in a previous similar 
dimension. This button remains unavailable for selection until you select a feature to 
dimension from the Feature list. 

For example, suppose you used four circles, as your datums in a previous Position 
dimension. You can tell PC-DMIS to use these same circles as your features by 
selecting the feature to dimension from the Feature list, and clicking the Recall button. 
PC-DMIS will then select the datums from the Feature list. 

Display Dimension Info 

 

The Display check box for a dimensioned feature (Insert | Dimension) creates a 
DIMINFO command in the Edit window after the dimension. This command will show all 
dimension information in the Graphic Display window next to the feature selected in the 
Feature List box. This DIMINFO command will also display the same dimension axes 
that are available in the Edit window for that particular dimension. 

To use the Display option: 

1. Select the Display check box. 

2. Select the feature to dimension. 

3. Click the Create button. 

Dimension information then appears in the Graphic Display window. 
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Dimensional Data Displayed in the Graphic Display window. 

For more in-depth information on DIMINFO boxes and on rules that govern their 
creation, see "Inserting Dimension Info Boxes" in the "Inserting Report Commands" 
chapter. 

Edit Default Dimension Info 

 

The Edit button for a dimensioned feature (Insert | Dimension) displays the Edit 
Default Dimension Info dialog box. 

 

Edit Default Dimension Info dialog box 

These check boxes determine the type of information to display in the Graphic Display 
window for each dimension. The available check boxes are: 

Auto 
This check box automatically displays the following information: Measured, 
Nominal, Tolerances, Deviation, MaxMin, OutTol. 

Measured 
This check box displays the actual measured dimensions. 
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Nominal 
This check box displays the theoretical values for the dimension. 

Tolerances 
This check box displays the acceptable tolerance levels either greater than or less 
than the nominal. 

Deviation 
This check box displays the deviation of the measured value from the nominal. 

MaxMin 
This check box displays the maximum and minimum deviation values from the 
points that make up the dimension. While can mark this for any dimension, it only 
makes sense for Line Profile and Surface Profile dimensions. For an example of 
this, see the "Parameter Settings: Dimension tab" topic of the "Setting Your 
Preferences" chapter. 

OutTol 
This check box displays how far out of tolerance the measured value is from the 
nominal and tolerance values. 

Mean 
This check box displays the average of all the deviations for the dimension. 

StdDev 
This check box displays the standard deviation of all the deviations for the 
dimension 

Number of Points 
This check box displays the number of points used to measure the feature of the 
dimension. 

For more in depth information on editing dimensions and on rules governing their 
creation, see "Inserting Dimension Info Boxes" in the "Inserting Report Commands" 
chapter. The following five buttons: OK, Cancel, Default, Recall, and Reset all deal 
with the Edit Default Dimension Info dialog box. 

Reset Button 

 

The Reset button for a dimensioned feature clears any selected check boxes in the Edit 
Default Dimension Info dialog box (Insert | Dimension | Edit button) and selects the 
Auto check box. 
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The Reset button completes the descriptions of the buttons found in the Edit Default 
Dimension Info dialog box. The following buttons and sections finish describing other 
common functions found among the various dimension dialog boxes. 

Units 

 

The Units area for a dimensioned feature (Insert | Dimension) enables you to choose 
between the following two options: 

• Inch = Inches 

• MM = Millimeters 

When you create a dimension (either legacy or FCF) for the first time, PC-DMIS uses 
the measurement unit of the current measurement routine. Thereafter, PC-DMIS recalls 
what you selected on your last created dimension when you next open a dimension or 
the XactMeasure GD&T dialog box. 

Analysis Settings 

 

Analysis area for Location and Position dimensions (left), for all other dimensions (right) 

The Analysis area for a dimensioned feature (Insert | Dimension) enables you to set 
the dimensional output analysis format to textual, graphical, or both when viewing a 
dimension's deviations. 

Unique to Location and Position dimensions, the Analysis area allows you to analyze 
not only a feature's location, but a feature's form as well. 
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 Use caution when interpreting a Location or Position dimension's graphical 
data along with its integrated form dimension. Analysis tolerance lines sometimes 
overlap, which makes it difficult to distinguish them. 

Textual 

 

When you select the Textual check box (or the On option for Location and Position 
dimensions) for a dimensioned feature (Insert | Dimension), PC-DMIS will print out the 
following in the inspection report for each individual hit used in the dimension: 

• Measured X, Y, and Z values 

• Measured I, J, and K values 

• Deviation of each individual hit 

• "MAX" or "MIN" marker at the end of the line whenever the hit produces either a 

maximum or minimum deviation. 

 

Example of the Textual Analysis Report 

Graphical 

 

When you select the Graphical check box (or the On option for Location and Position 
dimensions) for a dimensioned feature (Insert | Dimension), the software shows a 
graphical output of the dimension in the Graphic Display window in a format suitable for 
close examination. 

When the check box is selected, PC-DMIS will graphically display the deviation of each 
individual hit for the dimensions used on the part in the Graphic Display window. The 
measurement routine displays the error in the form of individual arrows for each hit. 
These arrows, with their colors and directions, indicate the relative size of the error, as 
well as its direction. 
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Command line in the Edit window: 
...GRAPH=ON  TEXT=OFF MULT=1.00 

Consider this example which uses the dimension information displayed in the textual 
analysis example in "Textual": 

 

Example of a Circularity Dimension using Graphical Analysis with a multiplier of ten (on 
the left) and one (on the right) 

The Circularity example above contains various colored lines, arrows, and circles. The 
following describes the colored elements in the example and what they mean: 

Black Circle = Shows the nominal circle. 

Red Circle = Shows the measured, out-of-tolerance circle. 

Blue Circles = Show the tolerance bands. 

Colored Lines = Show the lines between hits. 

Colored Arrows = Show the hits themselves (the tip of the arrow), the relative 
size of the deviation for each hit (by the colored arrow), and in which direction 
deviation occurs (the direction the arrow points). 

The colors used in this example are the default dimension colors. You can easily 
change these colors if desired. The colors used will also correspond to the colors used 
on the bar graph on Dimension Info and Point Info boxes. See "Editing Dimension 
Colors" in the "Editing the CAD Display" chapter. 
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Multiplier 

 

The Multiplier box for a dimensioned feature (Insert | Dimension) is a scaling factor 
that magnifies the deviation arrows and tolerance zone by the value typed for the 
graphical analysis mode. If you type a 2.0 value, PC-DMIS will scale the arrows two 
times the calculated deviation for each feature hit. 

This changes the arrow's size for viewing purposes only. It does not affect the size of 
the deviation in the text printout in any way. 

Arrow Density 

 

This option for a dimensioned feature (Insert | Dimension) lets you set the percentage 
of dimension arrows, representing individual points, that are displayed in the Graphic 
Display window when graphical analysis is used on a dimension. This limits the amount 
of arrows drawn for these supported legacy dimensions: circularity, cylindricity, flatness, 
straightness, profile, and runout. 

 

Both Option (for Position and Location) 

• Textual: Selecting Both for a dimensioned feature (Insert | Dimension) displays 

deviations for both the location and the form axes in the inspection report. 

• Graphical: Selecting Both displays tolerancing lines for both a feature's location 

dimension and the integrated form dimension, possibly overlapping one another. 

Form Option (for Position and Location) 

With the Form option for a dimensioned feature (Insert | Dimension), you can analyze 
dimensional information for a feature's location and a feature's form at the same time. 
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 You must select the Form check box in the Axes area of the dialog box to use 
the Analysis area to report on a feature's form. See "Default Axes" for additional 
information. 

Selecting Form acts as if you automatically selected the Both option as well, since both 
a graphical and a textual analysis are generated. 

Output To 

 

Dimension output for a dimensioned feature (Insert | Dimension) can be printed to 
either the inspection report or to statistical files used by statistics software, to both of 
these, or to none at all. This is controlled through the Output To area of the dialog box, 
which contains these options: 

• Statistics - sends output to statistical files 

• Report - sends output to inspection report 

• Both - sends output to both inspection report and statistical files 

• None - doesn't send dimension output anywhere 

Upon the dimension's execution, the output will go to the inspection report, the stats file, 
both of these, or none of them (depending on the selection). 

Note that if either the Stats option or the Both option is selected, a preceding 
STATS/ON command must exist inside the Edit window for this dimension to be sent to 

the stats file. 
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Dimensioning Angle 

 

Dimension Angle dialog box 

The Insert | Dimension | Angle menu option calculates the angle between a selected 
feature and either a second selected feature or a coordinate axis.  

 

The measured value is an angle (blue). The Angle tolerance band is another angle 
(black). 

For a 2D angle type, PC-DMIS projects the vectors onto the current workplane, and it 
calculates the angle from the first feature to the second feature or axis.  

PC-DMIS gives a positive angle if it calculates the angle in a counter clock-wise 
direction. It gives a negative angle if it calculates the angle in a clock-wise direction. 

The To and From options determine the direction of the calculation and the resulting 
sign (positive or negative):  
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• If you select To, PC-DMIS calculates the angle from feature 1 to feature 2 (or 

selected axis).  

• If you select From, PC-DMIS calculates the angle to feature 1 from feature 2 (or 

selected axis). 

By default, PC-DMIS uses the angle from feature 1 to feature 2 (or the selected axis). If 
you want the supplemental angle (180 degrees - angle), mark the Supplemental Angle 
box. 
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Consider the following examples: 

  

 

 

Example A - From line feature (Line 1) to the Y axis (To option) 

Example B - To line feature (Line 1) from the Y axis (From option) 

Example C - From line feature (Line 1) to the Y axis (To option with Supplemental 
Angle) 

Example D - To line feature (Line 1) from the Y axis (From option with Supplemental 
Angle) 

If you select one of these features (or feature types), PC-DMIS rotates the surface 
normal vector 90 degrees clockwise to represent a vector along the surface: 

• Plane 

• 2D feature with width 

• 3D feature with width  
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Consider the following examples: 

  

 

 

Example E - From plane feature with normal vector (Plane 1) to line feature (Line 1) (To 
option) 

Example F - To plane feature with normal vector (Plane 1) from line feature (Line 1) 
(From option) 

Example G - From plane feature with normal vector (Plane 1) to line feature (Line 1) 
(To option with Supplemental Angle) 

Example H - To plane feature with normal vector (Plane 1) from line feature (Line 1) 
(From option with Supplemental Angle) 



Dimensioning Angle 

21 

 Important Changes: In version 4.3, PC-DMIS improved its method of 
calculating Angle dimensions. If you load a measurement routine from 3.7 or earlier into 
the current version, PC-DMIS displays a message informing you that the way Angle 
dimensions were calculated has changed and that all Angle dimensions in the 
measurement routine were updated. 

To Dimension the Angle Between Two Features: 

1. Select Insert | Dimension | Angle from the submenu. The Angle dialog box 

appears. 

2. Select the feature or features to dimension from the Feature List box. 

3. Type the plus tolerance value in the Plus box. 

4. Type the minus tolerance value in the Minus box. 

5. Type the nominal angle in the Nominal box. 

6. Select either the 2 Dimensional or 3 Dimensional option in order to specify the 

angle type. 

7. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

8. Select the To Feature, To X Axis , To Y Axis, or To Z Axis option to determine 

the relationship that defines the angle. 

9. To change the sign of the angle and direction of the calculation, select the From 

option. 

10. To switch to the supplemental angle (180 degrees - angle), mark the 

Supplemental Angle check box. 

11. If you don't use a CAD model, and you have not set the theoretical vectors of the 

feature, you may need to edit the nominal angle. 

12. Select the desired analysis options by selecting the Textual check box or the 

Graphical check box. If the Graphical check box was selected, type the multiplier 

value in the Multiplier box. 

13. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

14. Click the Create button. 

The dimension will appear in the Edit window with this information: 

dimension_name = 2D_ANGLE,FROM feat_1,TO feat_2, 

or 
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dimension_name = 3D_ANGLE,FROM feat_1,TO feat_2 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

A 5.0000 0.0100 0.0100 5.0000 0.0000 0.0000 0.0000 0.0000 

Editing Degrees, Minutes, and Seconds Values 

When manually editing the Angle's nominal or tolerance value in the Edit window, and 
the angle value is displayed in Degrees, Minutes, and Seconds, you needs to type a 
comma between each value. For example, if you wanted 100°33'51" as your Nominal 
angle value, you would need to type 100,33,51 in the Nominal field and then press the 
Tab key for PC-DMIS to accept that value. 

 To determine whether or not PC-DMIS displays Angle in Degrees, Minutes, and 
Seconds, use the AngleDegMinSec registry entry in the Option section of the PC-

DMIS Settings Editor. A value of 1 uses this format, while 0 uses the standard decimal 
value format. 

Tolerances for Angle Dimensions 

The Tolerances area in the Angle dialog box (Insert | Dimension | Angle) enables 
you to type plus and minus tolerances along the plus and minus directions. 

Plus Tolerance 

The Plus box in the Angle dialog box (Insert | Dimension | Angle) enables you to 
enter a tolerance value along the plus direction. This means that any profile that 
measures more than your nominal or theoretical profile can still be a valid measurement 
as long as it falls within the tolerance range specified. 

PC-DMIS also allows a negative-upper tolerance (or a minus tolerance in the positive 
range). This is done by entering in a minus sign before the value in the Plus box. 

Minus Tolerance 

The Minus box in the Angle dialog box (Insert | Dimension | Angle) enables you to 
enter a tolerance value along the minus direction. This means that any profile that 
measures less than your nominal or theoretical profile can still be a valid measurement 
as long as it falls within the tolerance range specified. 



Dimensioning Angle 

23 

PC-DMIS allows positive-lower tolerances (or a positive tolerance in the negative 
range). This is done by typing a minus sign before the value in the Minus box. 

Nominal for Angle Between 

 

Nominal values for Angle dimensions aren't always based on CAD data or measured 
data. Often you will obtain them from a hard copy printout, you can use the Nominal 
box in the Angle dialog box (Insert | Dimension | Angle) to enter the nominal angle 
value from the printout. 

Angle Type 

The Angle type area in the Angle dialog box (Insert | Dimension | Angle) determines 
whether or not the angle is 2 or 3 dimensional. 

2 Dimensional Angle Type 

 

The 2 Dimensional option in the Angle dialog box (Insert | Dimension | Angle) 
calculates the two-dimensional angle between features. 

3 Dimensional Angle Type 

 

The 3 Dimensional option in the Angle dialog box (Insert | Dimension | Angle) 
calculates the three-dimensional angle between features. If only one feature is selected, 
the angle is calculated between the current workplane and the selected feature.  

See "Dimensioning Angle" above for instructions on converting the quadrant of the 
reported angle. 

Relationship for Angle Dimensions 

The To/From area in the Angle dialog box (Insert | Dimension | Angle) determines 
the direction of the angle calculation and the resulting sign (positive or negative).  

• If you select To, PC-DMIS calculates the angle from feature 1 to feature 2 (or 

selected axis). This also changes the options in the Relationship area begin with 

"To". 
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• If you select From, PC-DMIS calculates the angle to feature 1 from feature 2 (or 

selected axis). This also changes the options in the Relationship area begin with 

"From". 

 

The Relationship area determines whether the Angle dimension can calculate the 
angle between two features, or between one feature and a particular axis: X axis, Y 
axis, and Z axis. As soon as you select at least one feature for the Angle dimension, 
PC-DMIS fills in the boxes next to the option buttons with the computed nominal angle 
values. 

To feature / From feature 
Select the To feature option if you are measuring the angle between two features. 
The second feature will be the datum feature. 

To X axis / From X axis 
Select the To X axis check box if you are measuring the angle between a feature 
and the X axis. 

To Y axis / From Y axis 
Select the To Y axis check box if you are measuring the angle between a feature 
and the Y axis. 

To Z axis / From Z axis 
Select the To Z axis check box if you are measuring the angle between a feature 
and the Z axis. 

Supplemental Angle 
By default, PC-DMIS uses the angle from feature 1 to feature 2 (or the selected 
axis). If you want to use the supplemental angle (180 degrees - angle), mark the 
Supplemental Angle check box. 



Dimensioning Angularity 

25 

Dimensioning Angularity 

 

Dimension Angularity dialog box 

The Insert | Dimension | Angularity menu option computes the angularity error of a 
plane or line to a datum plane or line. (If only one feature is selected or entered, PC-
DMIS uses the current workplane as the datum.) 

Similar to perpendicularity or parallelism, the Angularity dimension allows you to specify 
an angle that isn't 90 degrees (perpendicularity) or 0 degrees (parallelism). For 
example, if you specify a 45-degree angle, PC-DMIS creates a tolerance band at 45 
degrees and checks that the hits are within that tolerance band. 

 

The measured value is an angle (blue). The angularity's tolerance band is two parallel 
lines or planes (black) that never meet. 
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To Compute the Angularity Error by Using the 
ANGULARITY Option: 

1. Select Insert | Dimension | Angularity from the submenu. The Angularity 

dialog box will appear. 

2. Type the nominal angle from the datum in the Angle box. 

3. Select or type the plane/line, feature, and datum. 

4. Type the plus tolerance value in the Plus box. 

5. Type the projection distance in the Distance box. 

6. Select either Inch or MM in the Units area. 

7. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

8. Select the optional Display check box if you want to view dimension information 

in the Graphic Display window. 

9. Select either Form Only or Form and Location in the Control Options area of 

the dialog box. 

10. Select the desired analysis options by selecting the Textual check box or the 

Graphical check box. If the Graphical check box was selected, type the 

multiplier value in the Multiplier box. 

11. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

12. Click the Create button. 

The dimension will appear in the Edit window with this information: 

dimension_name = ANGULARITY FROM feat_1 TO feat_2 EXTENDLENGTH=n 

ANG=n UNITS=MM/IN 

GRAPH=ON/OFF TEXT=ON/OFF MULT=n OUTPUT=NONE/BOTH/STATS/REPORT 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

M 0.0000 0.0100 0.0100 5.0000 0.0000 0.0000 0.0000 0.0000 

feat_2: LINE or PLANE. 

PC-DMIS then computes the angularity error and displays it in the current dimension 
window. 
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Reference Angle 

 

The Angle box in the Angularity dialog box (Insert | Dimension | Angularity) enables 
you to type the nominal angle from the datum feature. This is the angle between the two 
features. PC-DMIS then calculates the deviation of one feature from the angle. 

Clicking the Find Theo Angle button calculates the nominal reference angle you should 
use from the theoretical values of the selected features. This makes it so you don't have 
to go and look up the angle in the Edit window. 

Plus Tolerance for Angularity Dimensions 

 

The Plus box in the Angularity dialog box (Insert | Dimension | Angularity) enables 
you to type a tolerance value along the plus direction. This means that any angularity 
error that differs from your nominal or theoretical angularity error can still be a valid 
measurement as long as it falls within the tolerance range specified. 

Projected Distance for Angularity Dimensions 

 

PC-DMIS allows you to project a reference distance. This option in the Angularity 
dialog box (Insert | Dimension | Angularity) is used with line features to calculate the 
angularity dimension. 

For these features, the points used for the angularity calculation are the end point of the 
axis and a point projected from this end point along the feature axis. 

The distance between these two points is the referenced distance. For other features, 
this distance has no effect on the dimension. This option is useful when the dimension 
needs to be calculated a certain distance along the feature. 
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Dimensioning Circularity 

 

Dimension Circularity dialog box 

One hit, plus the feature's minimum hit requirement is necessary to determine the roundness of 
that feature. Additional hits provide a better representation of the roundness of the entire 
feature. 

The Insert | Dimension | Circularity menu option determines the roundness of a circle, 
sphericity of a sphere or the conicity of a cone. This dimension type is considered one 
sided, meaning a single positive value tolerance is applied. 

 For legacy Circularity and Cylindricity dimensions as well as a Location 
dimension's RN Line, the feature solution is used to compute the dimension. By default 
this is Least Squares. However, you can choose to solve the feature using Minimum 
Separation, Maximum Inscribed, Minimum Circumscribed, or Fixed Radius regression 
algorithms. 

FCF Circularity and Cylindricity dimensions on the other hand are computed using the 
Chebychev algorithm (Min/Max) as required by the Y14.5 standard. Because of the 
change in calculation, Circularity and Cylindricity FCF dimensions will generally 
compute to a slightly smaller value than their legacy counterparts. 

FCF form dimensions that use the Chebychev algorithm include flatness and 
straightness. 
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To Dimension a Feature Using the CIRCULARITY 
Option: 

1. Select Insert | Dimension | Circularity from the submenu. The Circularity 

dialog box will appear. 

2. Select the feature(s) to dimension from the Feature List box. 

3. Type the plus tolerance value in the Plus box. 

4. Select either Inch or MM in the Units section. 

5. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

6. Select the optional Display check box if you want to view dimension information 

in the Graphic Display window. 

7. Select the desired Analysis options by marking the Textual check box or the 

Graphical check box. If the Graphical check box was marked, enter the Multiplier 

value in the Multiplier box. 

8. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

9. Click the Create button. 

The dimension will appear in the Edit window with this information: 

dimension_name = CIRCULARITY,OF feat_1 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

M 0.0000 0.0100 0.0100 5.0000 0.0000 0.0000 0.0000 0.0000 

Plus Tolerance for Circularity Dimensions 

 

The Plus box in the Circularity dialog box (Insert | Dimension | Circularity) enables 
you to enter a tolerance value along the plus direction. This means that any roundness 
that differs from your nominal or theoretical roundness can still be a valid measurement 
as long as it falls within the tolerance range specified. 

For information on how PC-DMIS reports tolerance zones for form dimensions, see 
"Reported Tolerance Zones for Form Dimensions" in the "Reporting Measurement 
Results" chapter. 
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Dimensioning Coaxiality 

 

Dimension Coaxiality dialog box 

The Insert | Dimension | Coaxiality menu option calculates the coaxiality of a cylinder, 
cone, or line with a datum feature. The second feature that is entered is always the 
datum feature, and may be a cylinder, cone, line, or circle. If only one feature is 
selected, and you click Create, PC-DMIS will clear the list box and display a message 
informing you that it needs a second feature. 

This dimension type is considered one sided, meaning a single positive value tolerance 
is applied. 

To Dimension a Feature Using the COAXIALITY 
Option: 

1. Select Insert | Dimension | Coaxiality from the submenu. The Coaxiality dialog 

box appears. 

2. Select the feature(s) to dimension from the Feature List box. 

3. Type the plus tolerance value in the Plus box. 

4. Select either Inch or MM in the Units area. 

5. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None options. 

6. Select the optional Display check box if you want to view dimension information 

in the Graphic Display window. 

7. Select the desired Analysis options by selecting one or both of the check boxes. 

If the Graphical check box was selected, enter the Multiplier value in the 

Multiplier box. 
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8. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

9. Click the Create button. 

The dimension appears in the Edit window with this information: 

dimension_name = COAXIALITY,FROM feat_1,TO feat_2 

or 

dimension_name = COAXIALITY,FROM feat_1,TO THE ORIGIN 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

M 0.0000 0.0100 0.0100 2.0000 0.0000 0.0000 0.0000 0.0000 

 After the dimension is created, the dialog box remains open. If desired, use 
your Edit button at this time to edit aspects of your dimension's information. See "Edit 
Default Dimension Info". 

Plus Tolerance for Coaxiality Dimensions 

 

This Plus box in the Coaxiality dialog box (Insert | Dimension | Coaxiality) enables 
you to enter a tolerance value along the plus direction. This means that any coaxiality 
that differs from your nominal or theoretical coaxiality can still be a valid measurement 
as long as it falls within the tolerance range specified. 

Projected Distance for Coaxiality 

 

PC-DMIS allows you to type a reference distance. This option in the Coaxiality dialog 
box (Insert | Dimension | Coaxiality) is useful when you want to specify the points 
along the feature axis to be used in the coaxiality calculations. When this distance is 
zero, the two points used will be the endpoints of the feature's axis. When this distance 
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is nonzero, the two points used will be the starting point of the axis, and along the axis 
vector the distance from the starting point. 

Increasing the projected distance will magnify the error. Decreasing the distance 
lessens the error. For example, suppose two toothpicks lay on a table, sharing the same 
line and touching each other at one end. At the other end of the toothpicks, about two 
inches apart, the error between their centerlines might be 0.005 inches. Now imagine 
those toothpicks are 20 inches long, they would still touch at one end and the error 
would be 0.005 inches at 2 inches away, but at 20 inches away from the first end, the 
toothpicks might have a 0.05 inch error. 

The value you type in the Distance box reflects the total length of the feature. 

Dimensioning Concentricity 

 

Dimension Concentricity dialog box 

If a sphere is selected as the first feature, the second feature must also be a sphere. PC-DMIS 
will then three-dimensionally calculate the concentricity between the two features. 

The Insert | Dimension | Concentricity menu option calculates the concentricity of two 
circles or cylinders, cones, and spheres. The second feature that is entered is always 
the datum feature and may be a line feature that represents an axis. If only one feature 
is selected, the current workplane becomes the datum feature. This dimension type is 
considered one sided, meaning a single positive value tolerance is applied. 

 

To Dimension a Feature Using the CONCENTRICITY 
Option: 

1. Select Insert | Dimension | Concentricity from the submenu. The 

Concentricity dialog box will appear. 
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2. Select the feature(s) to dimension from the Feature List box. 

3. Type the plus tolerance value in the Plus box. 

4. Select either Inch or MM in the Units section. 

5. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

6. Select the optional Display check box if you want to view dimension information 

in the Graphic Display window. 

7. Select the desired analysis options by selecting the Textual check box or the 

Graphical check box. If the Graphical check box was marked, type the multiplier 

value in the Multiplier box. 

8. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

9. Click the Create button. 

The dimension will appear in the Edit window with this information: 

dimension_name = CONCENTRICITY,FROM feat_1,TO feat_2 

or 

dimension_name = CONCENTRICITY,FROM feat_1,TO THE ORIGIN 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

M 0.0000 0.0100 0.0100 2.0000 0.0000 0.0000 0.0000 0.0000 

Tolerance for Concentricity Dimensions 

 

The Plus box in the Concentricity dialog box (Insert | Dimension | Concentricity) 
enables you to enter a tolerance value along the plus direction. This means that any 
concentricity that differs from your nominal or theoretical concentricity can still be a valid 
measurement as long as it falls within the tolerance range specified. 
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Dimensioning Cylindricity 

 

Dimension Cylindricity dialog box 

The Insert | Dimension | Cylindricity menu option determines the cylindricity of a 
cylinder. This dimension type is considered one sided, meaning a single positive value 
tolerance is applied. 

 For legacy Circularity and Cylindricity dimensions as well as a Location 
dimension's RN Line, the feature solution is used to compute the dimension. By default 
this is Least Squares. However, you can choose to solve the feature using Minimum 
Separation, Maximum Inscribed, Minimum Circumscribed, or Fixed Radius regression 
algorithms. 

FCF Circularity and Cylindricity dimensions on the other hand are computed using the 
Chebychev algorithm (Min/Max) as required by the Y14.5 standard. Because of the 
change in calculation, Circularity and Cylindricity FCF dimensions will generally 
compute to a slightly smaller value than their legacy counterparts. 

FCF form dimensions that use the Chebychev algorithm include flatness and 
straightness. 

To Dimension a Feature Using the CYLINDRICITY 
Option 

1. Select Insert | Dimension | Cylindricity from the submenu. The Cylindricity 

dialog box will appear. 

2. Select the feature(s) to dimension from the Feature List box. You can only select 

cylinder features. 
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3. Type the plus tolerance value in the Plus box. 

4. Select either Inch or MM in the Units section. 

5. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

6. Select the optional Display check box if you want to view dimension information 

in the Graphic Display window. 

7. Select the desired Analysis options by marking the Textual check box or the 

Graphical check box. If the Graphical check box was marked, enter the Multiplier 

value in the Multiplier box. 

8. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

9. Click the Create button. 

The dimension will appear in the Edit window with this information: 

dimension_name = CYLINDRICITY,OF feat_1 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

M 0.0000 0.0100 0.0100 5.0000 0.0000 0.0000 0.0000 0.0000 

Plus Tolerance for Cylindricity Dimensions 

 

The Plus box in the Cylindricity dialog box (Insert | Dimension | Cylindricity) enables 
you to enter a tolerance value along the plus direction. This means that any cylindricity 
that differs from your nominal or theoretical cylindricity can still be a valid measurement 
as long as it falls within the tolerance range specified. 

For information on how PC-DMIS reports tolerance zones for form dimensions, see 
"Reported Tolerance Zones for Form Dimensions" in the "Reporting Measurement 
Results" chapter. 
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Dimensioning Distance 

 

Distance dialog box 

The Insert | Dimension | Distance menu option calculates the distance between two 
features. You can select a third feature or an axis for the direction to use in the 
calculation. 

Calculating distance is a bit more difficult to visualize than most of the other dimension 
calculations. The distance that is calculated between two features uses either the 
default or straight line method. Two-dimensional distances using a straight line will be 
parallel to the workplane. Three-dimensional distances using a straight line will be from 
centroid to centroid. 

To Dimension a Distance Using the DISTANCE option: 

1. Select Insert | Dimension | Distance from the submenu. The Distance dialog 

box will appear. 

2. Select the feature(s) to dimension from the Feature List box. 

3. Enter the plus tolerance value in the Plus box. 

4. Enter the minus tolerance value in the Minus box. 

5. Select either the 2 Dimensional or 3 Dimensional option in order to specify the 

distance type. 

6. Select either Inch or MM in the Units area. 

7. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

8. Select either the To Feature, To X Axis , To Y Axis or To Z Axis option to 

determine the relationship that defines the distance. 

9. Select either the Perpen To or the Parallel To radio button. 
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10. Select the desired analysis options by selecting the Textual check box or the 

Graphical check box. If the Graphical check box was selected, type the 

multiplier value in the Multiplier box. 

11. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

12. Click the Create button. 

The dimension will appear in the Edit window with this information: 

DIM dimension_name = 2D_DISTANCE FROM feat_1 TO feat_2 TOG1 TO 

TOG2, TOG3, UNITS=MM/IN, 

GRAPH=ON/OFF TEXT=ON/OFF MULT=n OUTPUT=NONE/REPORT/STATS 

or 
DIM dimension_name = 3D_DISTANCE FROM feat_1 TO feat_2, TOG3, 

UNITS=MM/IN, 

GRAPH=ON/OFF TEXT=ON/OFF MULT=n OUTPUT=NONE/REPORT/STATS 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

M 5.0000 0.0100 0.0100 5.0000 0.0000 0.0000 0.0000 0.0000 

TOG1 = PAR / PERP (Parallel or Perpendicular) 

TOG2 = XAXIS / YAXIS / ZAXIS / feature 

work plane = this field can be changed to any feature. The default is the current 
workplane. 

TOG3= NO_RADIUS / ADD_RADIUS / SUB_RADIUS 

Tolerances for Distance Dimensions 

The Tolerances area allows you to type plus and minus tolerances for distances along 
the plus and minus directions. 

Plus Tolerance 

 

The Plus box in the Distance dialog box (Insert | Dimension | Distance) enables you 
to enter a tolerance value along the plus direction. This means that any angle that 
measures more than your nominal or theoretical angle can still be a valid angle as long 
as it falls within the tolerance range specified. 
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Minus Tolerance 

 

This Minus box in the Distance dialog box (Insert | Dimension | Distance) enables 
you to enter a tolerance value along the minus direction. This means that any angle that 
measures less than your nominal or theoretical angle can still be a valid angle as long 
as it falls within the tolerance range specified. 

Nominal for Distance 

 

Nominal values for the distance between features aren't always based on CAD data or 
measured data. Often you will obtain them from a hard copy printout, you can use the 
Nominal box in the Distance dialog box (Insert | Dimension | Distance) to enter the 
nominal distance value from the printout. 

General Rules for 2D and 3D Distance Dimensions 

 

2D and 3D distance dimensions in the Distance dialog box (Insert | Dimension | 
Distance) apply the following rules according to the related features: 

Treatment of Features 

• Spheres, Points, Circles, and Sets are treated as Points. 

• Slots, Cylinders, Cones, Lines, and 2D Widths are treated as Lines. 

• Planes and 3D Widths are treated as Planes. 

Other Rules 

• If both elements are points (as defined above), PC-DMIS gives the shortest 

distance from point to point. 

• If one element is a line (as defined above) and the other is a point, PC-DMIS 

gives the shortest distance between the line (or centerline) and the point. 

• If both elements are lines, and the Shortest check box is not selected, PC-DMIS 

gives the shortest distance between the centroid of the first line to the second 

line. See the "Shortest check box" topic for what happens when it is selected. 



Dimensioning Distance 

39 

• If one element is a plane and the other is a line, PC-DMIS gives the shortest 

distance between the centroid of the line and the plane 

• If one element is a plane and the other is a point, PC-DMIS gives the shortest 

distance between the point and the plane. 

• If both elements are planes, PC-DMIS gives the shortest distance between the 

centroid of the first plane to the second plane. 

2D Distance 

The maximum and minimum distance is the measured distance between two lines over the 
length of the lines. 

The 2 Dimensional option in the Distance dialog box (Insert | Dimension | Distance) 

calculates the two-dimensional distance between features. All features used to calculate 

the 2D distance are first projected into the current workplane before the distance is 

computed, except as noted below when you attempt to calculate the distance 

perpendicular to a third feature defined as a plane. 

PC-DMIS computes the maximum, minimum, and average distances between the two 

features. If the distance is between two lines or planes, the maximum, minimum and 

average are computed using the measurement point data. (Verify that the distance type 

is set to 2 Dimensional.) 

2D distances that are calculated using three features are either parallel or perpendicular 
to a datum feature. The datum feature can be any previously measured or constructed 
feature. 

 If the third feature is a plane and the distance is being calculated perpendicular 
to the datum feature then the current workplane is ignored. 

To calculate the distance using three features: 

1. Select the two features that will be used to calculate the distance. 

2. Select the third (datum) feature. (Using a line for the third feature will provide the 

best results.) 

3. Verify that the correct orientation is marked. 

4. Select the To Feature check box. 

5. Click the Create button. 



Using Legacy Dimensions 

40 

PC-DMIS will calculate the distance between the first two features parallel or 
perpendicular to the third (datum) feature or axis. 

 When the Close button is clicked, PC-DMIS closes the Distance dialog box 
without creating another dimension. 

3D Distance 

The 3 Dimensional option in the Distance dialog box (Insert | Dimension | Distance) 
calculates the three-dimensional distance between two features. 

• If one of the input features is a line, centerline, or plane, PC-DMIS computes the 

3D distance normal to that feature. 

• If both features are lines, centerlines, or planes the second feature is used for the 

datum. If both features are planes, the 3D distance is the perpendicular distance 

from the centroid of the first plane to the second plane; the second plane acts as 

the datum. 

• If neither input feature is a line, centerline, or plane, PC-DMIS computes the 

shortest distance between the two features. (Verify that the mode is set to 3 

Dimensional.) 

Shortest Check Box 

 
Distance Dimension showing Shortest check box 

The Shortest check box in the Distance dialog box (Insert | Dimension | Distance), 
when selected, calculates the true shortest 3D distance between two lines. This check 
box becomes enabled for selection when you choose 3 Dimensional from the Distance 
Type area and the input features for the dimension are two lines. 
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By default, assuming you are working on a dimension created in version 4.3 and later, 
PC-DMIS automatically selects the check box when the above conditions are met. 
However, if you access the Distance dialog box for a distance dimension created prior 
to 4.3, the check box will not be selected by default. 

• If you select the Shortest check box, PC-DMIS calculates the distance between 

two lines as the minimum distance between any point on the first line and any 

point on the second line. The two lines are considered to be unbounded (infinite 

length). 

• If you do not select this check box, PC-DMIS behaves as it did prior to 4.3 and 

returns the shortest distance between the centroid of the first line to the second 

line. 

Relationship for Distance Dimensions 

 

The options in the Relationship area in the Distance dialog box (Insert | Dimension | 
Distance) enable you to specify whether the distance measured between two features 
will be perpendicular to or parallel to a specific axis, or perpendicular to or parallel to a 
selected feature: 

To Feature check box 

When you select the To Feature check box in the Distance dialog box (Insert | 
Dimension | Distance), the Perpen To and Parallel To options in the Orientation area 
become available for selection. These options tell PC-DMIS to compute the distance 
between the first selected feature and the second selected feature parallel to, or 
perpendicular to a certain feature. 

• If only two features are selected from the list, PC-DMIS computes the distance 

between feature 1 and feature 2, parallel or perpendicular to feature 2. 

• If three features are selected from the list, PC-DMIS computes the distance 

between feature 1 and feature 2, parallel or perpendicular to feature 3. 

The feature used to establish the relationship should be a linear feature. 
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To X Axis check box 

Select the To X Axis check box in the Distance dialog box (Insert | Dimension | 
Distance) if you are measuring the distance from the first selected feature to the 
second selected feature, perpendicular to or parallel to the X axis. 

To Y Axis check box 

Select the To Y Axis check box in the Distance dialog box (Insert | Dimension | 
Distance) if you are measuring the distance from the first selected feature to the 
second selected feature, perpendicular to or parallel to the Y axis. 

To Z Axis check box 

Select the To Z Axis check box in the Distance dialog box (Insert | Dimension | 
Distance) if you are measuring the distance from the first selected feature to the 
second selected feature, perpendicular to or parallel to the Z axis. 

Orientation for Distance Dimensions 

 

When measuring the distance between two features, you have the option of determining 
how the distance is to be measured by using these orientation options in the Distance 
dialog box (Insert | Dimension | Distance). 

• Measure the distance between the first selected feature parallel or perpendicular 

to either the second or another selected feature. 

• Measure the distance between the first selected feature and the second selected 

feature parallel to or perpendicular to a specific axis. 

The Perpendicular To and the Parallel To options enable you to determine the 
orientation of the features. 

Perpendicular To 

Select the Perpendicular To option in the Distance dialog box (Insert | Dimension | 
Distance) if the distance between the two features is perpendicular to either the second 
feature, or perpendicular to a specified axis. 
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Parallel To 

Select the Parallel To option in the Distance dialog box (Insert | Dimension | 
Distance) if the distance between the two features is parallel to either the second 
feature, or parallel to a specified axis. 

Circle Options 

 

With the Circle Options area in the Distance dialog box (Insert | Dimension | 
Distance), you can use the Add Radius and Subtract Radius options to tell PC-DMIS 
to either add or subtract the radius of the measured feature to the total distance that is 
measured. The amount that is added or subtracted will always be along the same vector 
that calculates the distance. Only one option is available at a time. 

 
A - Normal calculated distance between features 
B - Add Radius 
C - Subtract Radius 

Using the No Radius option does not apply the radius of the feature to the distance 
measured. 
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Dimensioning Flatness 

 

Dimension Flatness dialog box 

A minimum of four hits are necessary to determine the flatness of a plane. 

The Insert | Dimension | Flatness menu option determines the flatness of a plane. 
This dimension type is considered one sided, meaning a single positive value tolerance 
is applied. 

To Dimension a Feature Using the FLATNESS Option: 

1. Select Insert | Dimension | Flatness from the submenu. The Flatness dialog 

box will appear. 

2. Select the feature(s) to dimension from the Feature List box. 

3. Type the plus tolerance value in the Plus box. 

4. Select either Inch or MM in the Units section. 

5. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

6. Select the optional Display check box if you want to view dimension information 

in the Graphic Display window. 

7. Select the desired Analysis options by marking the Textual check box or the 

Graphical check box. If the Graphical check box was marked, enter the 

multiplier value in the Multiplier box. 

8. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

9. Click the Create button. 

The dimension will appear in the Edit window with this information: 
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dimension_name = FLATNESS,OF feat_1 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

M 0.0000 0.0100 0.0100 5.0000 0.0000 0.0000 0.0000 0.0000 

Plus Tolerance for Flatness 

 

The Plus box in the Flatness dialog box (Insert | Dimension | Flatness) enables you 
to enter a tolerance value along the plus direction. This means that any flatness that 
differs from your nominal or theoretical flatness can still be a valid measurement as long 
as it falls within the tolerance range specified. 

For information on how PC-DMIS reports tolerance zones for form dimensions, see 
"Reported Tolerance Zones for Form Dimensions" in the "Reporting Measurement 
Results" chapter. 

Dimensioning Location 

 

Dimension Feature Location dialog box 

The Insert | Dimension | Locationmenu option calculates the distance from the feature 
to the X, Y, Z origin, parallel to its respective axis. The feature's diameter, angle, and 
vector are also part of the calculation. This section relates only to location or coordinate 
dimensioning. For position dimensions, see "Dimensioning Position". 

Location can be calculated using Cartesian or Polar coordinates, Position or box 
tolerancing. 
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• To switch between Cartesian and Polar coordinates, select Pang or Prad in the 

Feature Location dialog box. 

• To switch between POSITION and RECT tolerancing methods see the 

"Dimensioning Position" dimension option. 

 For legacy Circularity and Cylindricity dimensions as well as a Location 
dimension's RN Line, the feature solution is used to compute the dimension. By default 
this is Least Squares. However, you can choose to solve the feature using Minimum 
Separation, Maximum Inscribed, Minimum Circumscribed, or Fixed Radius regression 
algorithms. 

FCF Circularity and Cylindricity dimensions on the other hand are computed using the 
Chebychev algorithm (Min/Max) as required by the Y14.5 standard. Because of the 
change in calculation, Circularity and Cylindricity FCF dimensions will generally 
compute to a slightly smaller value than their legacy counterparts. 

FCF form dimensions that use the Chebychev algorithm include flatness and 
straightness. 

To Dimension a Feature Using the LOCATION Option 

1. Select Insert | Dimension | Location from the submenu to open the Feature 

Location dialog box. 

2. Select the feature(s) to dimension from the Feature List box. 

3. Select the desired axes from the Axes area. The Auto check box is marked as 

the default. 

If the Auto check box is marked, PC-DMIS automatically determines the default 
axes to display in the dimension. The default axes are based on the feature type, 
as shown in the table below. 

The default output format for the following features is: 

CIRCLE = X, Y, D (based on the workplane). 

CONE = X, Y, Z, A 

CYLINDER = X, Y, Z, D, L (based on the workplane). 

ELLIPSE = X, Y, Z, D, A, L 
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LINE = Based on the axis that is perpendicular to the axis closest to (and the 
axis related to) the workplane that the line is measured in. 

PLANE = Based on the axis most closely related to the plane. 

POINT = X, Y, Z, T 

SLOT = X, Y, D, R, L (based on the workplane). 

SPHERE = X, Y, Z, D 

4. Select the axes from the Axes drop-down list to which you want to apply Plus 

and Minus tolerances. 

5. Type the Plus tolerance value in the Plus box. 

6. Type the Minus tolerance value in the Minus box. 

7. Type a value for the Nominal size in the Nominal Size box. 

8. Select a Tolerance Class from the Tolerance Class drop-down list. 

9. Select a Tolerance Grade from the Tolerance Grade drop-down list. 

10. Select either the Inch or MM option from the Units area of the dialog box. 

11. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

12. Select the desired Analysis options by selecting the Textual check box or the 

Graphical check box. If you select the Graphical check box, type the Multiplier 

value in the Multiplier box. 

13. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

14. Click the Create button. If you did not select any check boxes from the Axes 

area, the Create button is unavailable for selection. 

The dimension will appear in the Edit window with this information: 

dimension_name = TYPE OF DIMENSION,feat_1 UNITS=IN ,$ 

GRAPH=OFF TEXT=OFF MULT=1.00 OUTPUT=BOTH 

  NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

x 8.0000 0.1000 0.1000 8.0000 8.5000 7.5000 0.0000 0.0000 

y 3.0000 0.1000 0.1000 3.0000 3.5000 2.5000 0.0000 0.0000 

z 0.4947 0.1000 0.1000 0.4947 0.1428 0.8466 0.0000 0.0000 

d 1.0000 0.1000 0.1000 1.0000 1.0000 1.0000 0.0000 0.0000 
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v 0.0000 0.5938 0.8046 - - - - - 

END OF DIMENSION dimension_name (for LOCATION only) 

Default Axes for Location Dimensions 

When the Auto check box in the Axes area in the Feature Location dialog box (Insert 
| Dimension | Location) is checked, the axes displayed in the dimension are selected 
according to the default axes of the feature type, but are grayed out: 

 

If you select multiple features of different types (for example a circle feature and a point 
feature), the Axes area will select the axes to use for the last selected feature: 

 

In some circumstances, it may be necessary to override the default setting. The Default 
check box remains available so that you can alter the format of the default output. 

To alter the default output: 
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1. Select the feature(s) to dimension. 

2. Select the Default check box. The Auto check box is cleared and all axes 

become available for selection. 

3. Select the appropriate axes as needed. 

X = prints X axis value. 
Y = prints Y axis value. 
Z = prints Z axis value. 
Prad = prints the Polar Radius. 
Pang = prints the Polar Angle. 
Area = prints the area of a selected Blob feature. It appears as AR in the report 
and in the Edit window's Command mode. 
D = prints Diameter value. For an ellipse, this is the minor diameter value 
(same as H). 
R = prints Radius (half of Diameter) value. 
A = prints Angle value. 
L = prints Length (used for cylinder, cones, slots, and ellipses.) For an ellipse, 
L gives you the major diameter value. 
H = prints the Height (used on cones, cylinders, and ellipses). For an ellipse, H 
gives you the minor diameter value. 
V = prints the Vector location. 
Form = prints the feature's integrated form dimension with the location 
dimension 

• For a circle, cylinder, or cone feature, this is the Roundness (RN) 

dimension. 

• For a plane feature this is the Flatness (FL) dimension. 

• For a line feature this is the Straightness (ST) dimension. 

4. Click the Create button. 

Once the output values have been changed to something other than the default, PC-
DMIS will use the new setting for all subsequent dimensions. If you want to PC-DMIS to 
then use the original default axes, you must reset the format to the default settings. 

To reset the format to the default settings: 

1. Select the Default check box. 

2. Select the Auto check box. All the axes check boxes become grayed out. 

3. Select the feature(s) to dimension. The original default axes are selected. 

4. Click the Create button. 

PC-DMIS automatically resets the dimension to print the default axes according to the 
feature type. 
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Sheet Metal Axes 

 

The Sheet Metal Axes area in the Feature Location dialog box (Insert | Dimension | 
Location) contains check boxes only available when sheet metal features (Auto 
Features) are being dimensioned. 

T = prints the deviation along the approach vector (for points on curved surfaces). 
S = prints the deviation along the surface vector. 
RT = prints the deviation along the report vector. 
RS = prints the deviation along the surface report. 
PD = prints the diameter of a circle (perpendicular to the pin vector). 

If a T, RT, S, or RS axis is used, none of the other location dimensions is used for the 
analysis (graphical or textual). 

For Location dimensions of Vector Point, Surface Point, Edge Point, and Angle Point 
features, the default Sheet Metal Axes output format is T. Location dimensions of all 
the other auto feature types do not initially have any of these axes selected. 

Location Options 

 

PC-DMIS also allows you to show these specialty axes: 

• Retrolinear Only 

• Gap Only 

• Half Angle 

These options can be selected in the Locations Options area in the Feature Location 
dialog box (Insert | Dimension | Location). All future locations of vector, surface, and 
edge points within the measurement routine is printed using the appropriate specialty 
axes until the option is turned OFF. 
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Retrolinear Only for Location Dimensions 

This check box is available when dimensioning vector and surface points. When the 
retrolinear only option has been selected for valid points, the location axes are 
calculated by: 

• Finding the largest component of the theoretical surface normal vector (largest in 

x, y, or z direction). 

• Projecting the measured point to this largest component vector in a manner that 

the projection is perpendicular to the original theoretical surface normal vector. 

The location axes are then calculated from this new projected point. 

 

A - Actual Measured Point 
B - Theoretical Point 
C - Theo Surface Normal Vector 
D - Largest component of the Theo Surface Normal Vector 
E - Projected Point (reported point) 

Gap Only for Location Dimensions 

The Gap Only check box is available when dimensioning edge points. When you select 
the Gap Only check box, and an edge point is measured, the location axes are 
calculated by: 

• Projecting the measured point (1) to the theoretical surface. 

• Projecting this new point on to the theoretical approach vector. 

Any location axes are then calculated from this new point. 
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A - Theoretical Surface Normal 
B - Measured Point 
C - Theo Point 
D - Gap 
E - Theoretical Approach Vector 

Half Angle for Location Dimensions 
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Sample Cone Dimensioned with Half Angle 

The Half Angle check box lets you display the angle axis (the A axis in the Axes area) 
at half its usual value. When you select this check box, the A axis in the Axes area 
changes to display A/2. In addition, the expanding grid area in the Feature Location 
dialog box and the dimension in the Edit window, Report window, and Diminfo boxes 
will also change to display the angle at half its value with label of A/2. 

Tolerances for Location Dimensions 

The Feature Location dialog box (Insert | Dimension | Location) provides you with 
two methods of entering Plus and / or Minus tolerances for these available axes: 

ALL = All the axes and options displayed in the Axes drop down list in the 
Tolerances area. 

X = X axis value 

Y = Y axis value 

Z = Z axis value 

D = Diameter 

R = Radius (half the Diameter) 

A = Angle (for Cones) 

L = Length (used for cylinders, slots, cones and ellipses) 

H = Height 

PR = Polar Radius 

PA = Polar Angle 

AR = Area (for Blob features) 

T = Error along the approach vector (for points on curved surfaces) 

RT = Deviation along the Report vector 

S = Deviation along the Surface vector 

RS = Deviation along the Surface report 
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PD = Diameter of a circle (perpendicular to the pin vector) 

FORM = Feature's integrated form dimension. 

• For a circle or cylinder feature, this is the Roundness (RN) dimension. 

• For a plane feature this is the Flatness (FL) dimension. 

• For a line feature this is the Straightness (ST) dimension. 

1) Old Method - Use the Tolerances Area 

 

The Tolerances area allows you to type plus and minus tolerances for each of the 
following axes found in the Axes drop-down list. 

To enter in plus and minus tolerances: 

1. Select the axis for which you will enter the tolerance from the Axes drop-down 

list. 

2. In the Plus box type the plus tolerance value for this axis. 

3. In the Minus box type the Minus tolerance value for this axis. 

4. Repeat the above steps for any axes with tolerance values. 

2) New Method - Use the Expanding Grid 

When you select a feature from the main feature list and click the More>> button from 
the Feature Location dialog box, the dialog box expands vertically to provide you with 
a grid into which you can more easily specify tolerance and nominal values for desired 
axes. In addition, an Update Feature Nominal column lets you update the associated 
feature's nominal values as desired. 

The grid appears blank unless you select one or more features from the dialog's main 
Feature List box. 



Dimensioning Location 

55 

 

List of Features - The list to the left of the grid's columns contains any feature or 
features you selected from the dialog's main Feature List box. Once one or more 
features appear here, select a feature from the list. PC-DMIS will then display the 
possible axes for that feature to which you can apply tolerance values. 

Report Axis - This column contains check boxes for each axis. A selected check box 
sends that axis to the report. 

Axis - This column lists available axes for the selected feature. 

Nominal - This column contains nominal values. You can overwrite them by clicking on 
them and typing different values. 

+Tol / -Tol - The plus and minus tolerance columns provide fields into which you can 
type tolerances for the various axes used in your dimension. 

Update Feature Nominal - This column lets you specify whether or not any changes 
you made to the nominal values should get applied not only to the dimension but to the 
feature as well. 

Entering Positive-lower and Negative-upper Tolerances 

PC-DMIS allows positive-lower tolerances (or a positive tolerance in the negative 
range). This is done by entering in a minus sign before the value in the Minus box. 

PC-DMIS also allows a negative-upper tolerance (or a minus tolerance in the positive 
range). This is done by entering in a minus sign before the value in the Plus box. 
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 If 1.000 is entered for the nominal, .003 is entered for the plus tolerance and 
.001 is entered for the minus tolerance it would be interpreted as 1.000 + .003 / –.001. 
To get the lower tolerance to be +.001 (sign change) simply type in 1.000 (nominal), 
.003 (plus tol) and –.001 (minus tol) thereby achieving a tolerance range of 1.000 + .003 
/ + .001. 

  

 Negative lower tolerances may be displayed with a minus sign if the Minus 
Tols Show Negative option has been selected. See "Minus Tols Show Negative" in the 
"Setting Your Preferences" chapter. 

ISO Limits and Fits 

 

The ISO Limits and Fits area in the Feature Location dialog box (Insert | Dimension 
| Location) allows you to apply ISO standardized tolerances to the diameter of circular 
features. When a tolerance class and grade have been selected, PC-DMIS will look up 
the appropriate tolerances for the diameter of a cylinder or circle from the International 
Organization for Standardization’s tables of Limits and Fits. These tables define the 
tolerances for various design classes and grades of diameters. 

Although PC-DMIS allows the calculation of ISO tolerances in English (Inch) and metric 
(mm) units, they are only defined by ISO to be applied with metric (mm) units. Also, 
because these tables use various classes and grades of diameters, cylinders and 
circles are the only appropriate features for this option. If no nominal diameter is 
entered, PC-DMIS uses the feature’s nominal diameter for the tolerance calculations. 

 



Dimensioning Location 

57 

Nominal Size 

The Nominal Size box in the Feature Location dialog box (Insert | Dimension | 
Location) enables you to enter the nominal diameter of the feature selected. 

Tolerance Class 

The Tolerance Class list in the Feature Location dialog box (Insert | Dimension | 
Location) enables you to select from the following ISO Tolerance classes: 

A 

B 

C 

CD 

D 

E 

EF 

F 

FG 

G 

H 

J 

JS 

K 

M 

N 

P 

R 

S 

T 

U 

V 

X 

Y 

Z 

ZA 

ZB 

ZC 

Tolerance Grade 

The Tolerance Grade list in the Feature Location dialog box (Insert | Dimension | 
Location) enables you to select from the following ISO Tolerance grades: 

IT1 IT7 IT13 

IT2 IT8 IT14 

IT3 IT9 IT15 

IT4 IT10 IT16 

IT5 IT11 IT17 

IT6 IT12 IT18 
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Dimensioning Parallelism 

 

Dimension Parallelism dialog box 

The Insert | Dimension | Parallelism menu option measures the parallelism between 
two features. The second feature is always the datum feature. When only one feature is 
selected, the current workplane becomes the datum feature. This dimension type is 
considered one sided, meaning a single positive value tolerance is applied. 

 The evaluation of parallelism is 3-dimensional regardless of the workplane or 
the feature being dimensioned. 

To Perform a Dimension Using PARALLELISM: 

1. Select Insert | Dimension | Parallelism from the submenu. The Parallelism 

dialog box appears. 

2. Select the feature(s) to dimension from the Feature List box. 

3. If a datum feature is desired, select the Use Datums check box. 

4. If a datum feature is desired, select another feature in the Feature List box. 

5. Select the appropriate Material Condition options for the feature(s) and datum. 

6. Type the plus tolerance value in the Plus box. 

7. Type the projection distance in the Distance box. 

8. Select either the Inch or MM option in the Units area. 

9. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

10. Select the optional Display check box if you want to view dimension information 

in the Graphic Display window. 
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11. Select the desired analysis options by marking the Textual check box or the 

Graphical check box. If the Graphical check box was marked, enter the 

Multiplier value in the Multiplier box. 

12. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

13. Click the Create button. 

The dimension will appear in the Edit window with this information: 

dimension_name = PARALLELISM,OF feat_1,TOG1,TO feat_2,TOG1 

or 

dimension_name = PARALLELISM,OF feat_1,TOG1,TOworkplane 

AX NOM +TOL -TOL BON MEAS MAX DEV OUT-TOL 

DF 

D1 

M 

1.0000 

0.0000 

0.0000 

0.0100 

0.0100 

0.0100 

0.0100 

0.0100 

0.0100 

0.0000 

0.0000 

0.0000 

1.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

TOG1= MMC / RFS / LMC 

Explanation of Axes 

DF is the Diameter/Width of the feature. This appears when you set LMC or MMC 
conditions. 

D1 is the Diameter/Width of the first datum. This appears when you set a datum feature. 

M is the measured value. This always appears. 

Plus Tolerance for Parallelism Dimensions 

 

The Plus box in the Parallelism dialog box (Insert | Dimension | Parallelism) enables 
you to enter a tolerance value along the plus direction. This means that any parallelism 
that differs from your nominal or theoretical parallelism can still be a valid measurement 
as long as it falls within the tolerance range specified. 
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Projected Distance for Parallelism Dimensions 

 

PC-DMIS allows you to type a reference distance in the Distance box in the 
Parallelism dialog box (Insert | Dimension | Parallelism). PC-DMIS uses this value 
with cylinder, cone, and line features to calculate the parallelism dimension. 

For these features, the points used for the parallelism calculation are the end point of 
the axis and a point projected from this end point along the feature axis. 

The distance between these two points is the referenced distance. For other features, 
this distance has no effect on the dimension. This option is useful when the dimension 
needs to be calculated a certain distance along the feature. 

Understanding Parallelism's Distance Projection 

Usually a parallelism dimension takes the datum line's vector, and checks the endpoints 
of the dimensioned feature to see if they are within tolerance as shown here: 

 
A - Tolerance width (or cylinder). 
B - Datum vector positioned at measured feature. 
C - Datum line. 

Sometimes, however, you can’t always measure right to the edge of the line, so you will 
need to extend the line out by a certain distance. 

Since the extreme deviations are usually at the ends of the line, if you extend out the 
line to a distance longer than the actual length of the line you will usually get larger 



Dimensioning Perpendicularity 

61 

deviations. You can also extend the line's opposite direction by using a negative 
reference length. 

An extended line may look like this: 

 
A - Reference Length 
B - Extended point, from reference length greater than line length 
C - End point of line, or reference length same as line length. 
D - Start point of line, or 0.0 reference length. 

You can also use the Distance box to specify a reference length to check the axis of a 
cylinder. 

Dimensioning Perpendicularity 

 

Dimension Perpendicularity dialog box 
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The Insert | Dimension | Perpendicularity menu option measures the perpendicularity 
between two features. The second feature is always the datum feature. When only one 
feature is selected, the current workplane becomes the datum feature. This dimension 
type is considered one sided, meaning a single positive value tolerance is applied. 

To Dimension a Feature Using the 
PERPENDICULARITY Option: 

1. Select Insert | Dimension | Perpendicularity from the submenu. The 

Perpendicularity dialog box will appear. 

2. Select the feature(s) to dimension from the Feature List box. 

3. Select the appropriate Material Condition options for the feature(s) and datum. 

4. If a datum feature is desired, select the Use Datums check box and select 

another feature in the Feature List box. 

5. Select the appropriate Material Condition options for the feature(s) and datum. 

6. Type the plus tolerance value in the Plus box. 

7. Enter the projected distance in the Distance box. 

8. Select either Inch or MM in the Units section. 

9. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

10. Select the optional Display check box if you want to view dimension information 

in the Graphic Display window. 

11. Select the desired Analysis options by marking the Textual check box or the 

Graphical check box. If the Graphical check box was marked, type the Multiplier 

value in the Multiplier box. 

12. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

13. Click the Create button. 

The dimension will appear in the Edit window with this information: 

dimension_name = PERPENDICULARITY,OF feat_1,TO feat_2 

or 

dimension_name = PERPENDICULARITY,OF feat_1,TOworkplane 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

M 0.0000 0.0100 0.0100 5.0000 0.0000 0.0000 0.0000 0.0000 
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Plus Tolerance for Perpendicularity Dimensions 

 

The Plus box in the Perpendicularity dialog box (Insert | Dimension | 
Perpendicularity) enables you to enter a tolerance value along the plus direction. This 
means that any perpendicularity that differs from your nominal or theoretical 
perpendicularity can still be a valid measurement as long as it falls within the tolerance 
range specified. 

Projected Distance for Perpendicularity Dimensions 

 

PC-DMIS allows you to type a reference distance in the Distance box in the 
Perpendicularity dialog box (Insert | Dimension | Perpendicularity). This option is 
useful when the feature not only needs to be perpendicular to the datum feature, but 
needs to be calculated a certain distance away from the datum as well. 

Dimensioning Position 

 
Dimension Position dialog box 
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The Insert | Dimension | Position menu option calculates the position from the feature 
to the X, Y, or Z origin parallel to its respective axis. The feature's diameter, angle, and 
vector are also part of the calculation. 

 The Position dialog shown above is available only when the Use Legacy 
Dimension option is selected from the Insert | Dimension menu. 

This section relates only to Position dimensions. Location or coordinate dimensioning is 
discussed in the "Dimensioning Location" section. 

 If datums are used, the measured and deviation XYZ values are calculated with 
respect to the alignment of the datums, but are displayed in the current alignment in 
order to interpret the values. This means that a feature reported with one position 
dimension can have different measured and deviation values than another position 
dimension if the dimensions have different or no datums defined, even if they have the 
same nominal values. 

To Dimension a Feature Using the POSITION Option: 

1. Select Insert | Dimension | Position from the submenu. The Position dialog 

box will appear. 

2. Select the feature(s) to dimension from the Feature List box. 

3. If a datum is desired, select the Use Datums check box. Be aware that selecting 

this will cause the dimension to be calculated with respect to the datums. 

However, the XYZ output values will be displayed with respect to the current 

alignment in the measurement routine. 

4. Select any desired datum features from the Feature List box. 

5. Set the Material Conditions for the feature(s) and datum(s) by selecting the 

appropriate options in the Material Conditions area. 

6. Select check boxes from the Deviation area as desired. 

7. If you're dimensioning an axial feature (such as a cylinder), type a value in the 

Reference Length box and select the appropriate option from the For Axial 

Features area. 

8. Select the desired axes from the Axes area. The Auto check box is selected as 

the default. 

9. Select the axes to which you want to apply plus and minus tolerances. 

10. Type the plus tolerance value in the Plus box. 

11. Enter the minus tolerance value in the Minus box. 
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12. Select either the Inch or MM option in the Units area. 

13. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

14. Select the desired analysis options by marking the Textual check box or the 

Graphical check box. If the Graphical check box was marked, enter the 

Multiplier value in the Multiplier box. 

15. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

16. Click the Create button. If you did not select any check boxes from the Axes 

area, the Create button will be unavailable for selection. 

The dimension will appear in the Edit window with this information: 

DIM dimension_name = POSITION OF FEAT_ID UNITS = IN/MM, 

GRAPH=ON/OFF TEXT=ON/OFF MULT=n OUTPUT=REPORT/STATS/BOTH/NONE 

FIT TO DATUMS=ON/OFF DEV PERPEN CENTERLINE=ON/OFF 

DISPLAY=DIAMETER/RADIUS 

AX NOM MEAS +TOL -TOL BON DEV DEVANG OUTTOL 

X 0.7500 .07500 0.0000 - - 0.0000 - - 

Y 3.0000 3.0000 0.0000 - - 0.0000 - - 

DF 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 - 0.0000 

D1 

D2 

D3 

TP 

1.0000 

1.0000 

MMC 

1.0000 

1.0000 

1.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

PLANE 

CIRCLE 

CIRCLE 

0.0000 

P1 AT RFS 

C1 AT MMC 

C2 AT MMC 

0.000 

0.0000 

END OF dimension_name 

To Apply Position on a Group of Circles or Cylinders 

1. Create a feature set of the holes from the Insert | Feature | Constructed | Set 

menu option (see "Constructing a Set of Features" from the "Constructing New 

Features from Existing Features" chapter for instructions on creating feature 

sets). 

2. Select the Insert | Dimension | Position menu option. The Position dialog box 

appears. 
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3. In the Position dialog box, select the created feature set as the input feature, 

and select any other options used for the dimension. 

4. Select the Textual check box from the Analysis area. 

5. Access the Report window (View | Report Window), and from the Reporting 

toolbar, select the View Report Mode icon. You are now able to see the 

deviation of each feature and the translation and rotation required to bring the 

features into tolerance. Results are always shown using Regardless of Feature 

Size (RFS ) on Datum to see the maximum deviation. 

Using Datums 

Although there are many different combinations of features that may be used as datums 
for Position dimensions, there are some general principles to follow when selecting 
datum features. One common scenario for designs that utilize Position dimensions is to 
use a circle or cylinder as the sole datum feature. 

Another accepted practice is to select a set of datum features that follow 3-2-1 
alignment principles. (Remember, the minimum definition for a datum is 3 datum points 
to describe the first datum, 2 datum points to describe the second datum and 1 datum 
point to describe the third datum.) This means that the selected features would be a 
plane, a line, and then a single point. 

However, 3-2-1 alignment principles can also be used with plane/line/line, 
plane/line/circle, plane/cylinder/cylinder, and many other combinations. 

When multiple circular features have been used with the Maximum Material Condition 
(MMC ) or Least Material Condition (LMC ), 

• The bonus tolerance from the TP axis will not likely be a simple addition of other 

bonus tolerances, as a best-fit calculation will occur to determine the correct 

bonus tolerance. 

• Any circular or slot features may be measured using MMC or LMC. 

• All non-circular features are measured Regardless of Feature Size (RFS ). 
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 When datum features have been selected, the Position's X,Y,Z, PA, and PR 
axes are calculated with respect to the alignment of the datums, but are displayed in the 
current alignment in order to interpret the values. Also, the datum features must be 
selected using the general steps discussed in this topic or else the dimension is likely to 
give unexpected results. 

General Rules for Position Dimensions when Use Datums is Selected: 

• Select all the datums specified in the feature control frame so that proper fitting is 

performed. The features selected for datum 1, datum 2 and datum 3 represent 

the Primary, Secondary, and Tertiary Datums and are used to constrain up to six 

degrees of freedom (3 degrees of translation and 3 degrees of rotation). 

 

This diagram shows the six degrees of freedom in 3D space (x,y,z,u,v, and w) 

• Ensure that all Measured Feature commands (datums and feature) contain the 

correct nominal values (X,Y,Z,I,J,K) in the THEO field. (The fitting process 

references the measured feature commands to calculate datum constraints and 

the dimensional results.) 

• The Measured Feature command and the associated Position Dimension 

command must come from the same alignment (ensures the nominal values are 

correct and the same as what is called out as basic dimensions on the drawing). 

This is critical when programming without CAD as it will require editing measured 

feature commands (guess mode) to provide the correct nominal values (used for 

fitting). 

• DO NOT use Ignore CAD to Part option on the General tab in the Setup 

Options dialog box (Edit | Preferences | Setup). 
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 We recommend that you use the newer Position Feature Control Frame 
method of dimensioning when there are modifier(s) (MMC or LMC) on the Datum(s). 
The Legacy Position command with Use Datums selected is available for measurement 
routine migration. 

Bonus Refinement 

When calculating the bonus on a datum, if there is a previous Position dimension or 
orientation dimension on that datum feature, then the Position and/or orientation 
tolerance is added to the datum bonus to calculate the virtual size of the datum. 

Using the Same Datums when Repeating Dimensions 

To use the same datums from a previous Position dimension in your current Position 
dimension, select the Feature to dimension, and click the Recall button available in the 
Material Conditions area in the Position dialog box (Insert | Dimension | Position). 
See "Recall Button". 

Examples of Use Datums with Legacy Position Dimension 

The Use Datums option in the Position dialog box (Insert | Dimension | Position) 
enables you to perform the analysis in three ways. 

• From the active alignment. See Option #1 below 

• From a mathematical Virtual Hard Gage simulation (Fit to Datums: ON). See 

Option #2 below 

• From a Datum Reference Frame simulation (Fit to Datums: OFF). See Option #3 

below 

These are discussed in turn. All examples reference the illustration below (Features, 
Datums, and Alignment): 
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Option #1: Use Datums: OFF 

Application: Use this method when there are no modifier(s) (MMC or LMC) on the 
datum(s) and when checking the Position of one or multiple features (single feature or a 
pattern) from a Datum Reference Frame (DRF). Bonus tolerance is only available on 
the feature(s). 
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Results: The Position of the selected feature(s) is evaluated in the active alignment. 
Therefore, the active alignment must be set up to reflect the specified DRF before 
creating the Position dimension(s). 

 Example of Position "Use Datums" Off: 

 

 

Option #2: Use Datums: ON and Fit to Datums: ON 

Application: Use this method when there are modifier(s) (MMC or LMC) on the 
datum(s) and when checking the Position of a single feature (multiple features are not 
supported in legacy dimension mode). 

 Position of multiple features and MMC/LMC on the Datum feature(s) is 
supported when using the newer Position Feature Control Frame method of 
dimensioning. 

Results: A "Virtual Hard Gage" simulation is performed mathematically by translating 
and rotating based on the amount of bonus tolerance from the datum(s). This results in 
the measured values for the feature changing by the amount of "datum shift" which 
simulates the jiggling of the gage. In many cases, the measured values may be the 
same as the nominal values when there is sufficient bonus from the datum features. 
When the feature is out of tolerance, no fitting occurs, and the measured values and 
deviations reflect the actual location of the feature such that process adjustments can 
be made or an engineering analysis of the nonconformance can be performed. 
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 The results are representing "Pass/Fail" analysis just as a functional gage 
does; therefore, it is not possible to monitor for process variation or perform statistical 
studies. 

Bonus Column: The bonus column in the report shows the calculated amount of bonus 
of the feature (DF) and the calculated amount of bonus of each datum feature of size 
(D1 primary, D2 secondary, D3 tertiary). The total bonus value is determined based on 
the following conditions: 

Condition #1A: In-Tolerance 
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When sufficient bonus tolerance from the datum(s) allows datum shift such that there is 
no deviation from the nominal values without utilizing up to 100% of the allowable bonus 
from the datum(s), the total bonus amount is the sum of the bonus from the feature and 
the unused amount of bonus from the datum(s). 

 Example of Condition #1A In-Tolerance: 

 

The measured values changed based on the allowable datum shift derived from the 
bonus of datums D2 and D3 (simulates a functional gage). In this case the measured 
values check nominal resulting in zero deviation, and the total bonus is the sum of the 
bonus from the feature (0.006) and the unused bonus from the datums (0.002) for a 
total of 0.008 bonus tolerance. 

• Two degrees of freedom from bonus on D2 (0.008 bonus): translation in X and Y 

axis 

• One degree of freedom from bonus on D3 (0.008 bonus): rotation about Z axis 

 

Condition #1B: In-Tolerance 
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When 100% of the bonus from the datum(s) is used then the total bonus amount is only 
the bonus from the feature. Typically this case would show some amount of deviation 
from the nominal values. 

 Example of Condition #1B In-Tolerance: 

 

 

 The tolerance for D2 and D3 were changed to illustrate using 100% of the 
bonus from the datums where there is deviation from nominal yet still an In-Tolerance 
condition. 

 

 

 

Condition #2: Out of Tolerance 
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When there is insufficient bonus from the datum(s) to allow datum shift such that the 
feature is In-Tolerance, no fitting is performed, the measured values are not altered and 
the total bonus is only the bonus from the feature. 

 Example of Condition #2 Out of Tolerance: 

 

 

 The tolerance for the DF, D2, D3 and the TP were changed to illustrate the out 
of tolerance condition. 

 

Option #3: Use Datums: ON and Fit to Datums: OFF 

Application: Use this method when there are modifier(s) (MMC or LMC) on the 
Datum(s) and you do not want the measured data fitted (no datum shift). This option 
was added based on customer request to provide the ability to incorporate bonus from a 
Datum and still monitor for process variation (the measured values are not altered 
because no "datum shift" is applied). 

 This method is not compliant with Y14.5M 1994. 
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Results: A "Datum Reference Frame" simulation is performed mathematically by 
Translating and Rotating based on the degrees of freedom constrained by the selected 
Datum(s). The X, Y, or Z measured values and deviations are from the active alignment 
and are not altered based on the bonus from the datum features (no datum shift). 

Bonus Column: The bonus column in the report shows the calculated amount of bonus 
of the feature (DF) and the calculated amount of bonus of each datum feature of size 
(D1 primary, D2 secondary, D3 tertiary). The total bonus value is the sum of the bonus 
from the feature and the datum with the smallest amount of bonus amongst the selected 
datums. 

  

Example of Condition #1 In-Tolerance: 

 

 

Example of Condition #2 Out of Tolerance: 

 

 

 

 The tolerance for the DF, D2, D3, and TP were changed to illustrate the out of 
tolerance condition. 
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Default Axes for Position Dimensions 

 

The Default check box in the Position dialog box (Insert | Dimension | Position) 
enables you to alter the format of the default output. When the Auto check box is 
checked, the axes displayed in the dimension are selected according to the default axes 
of the feature type. However, in some circumstances it may be necessary to override 
the default setting. To do this you would select the Default check box and any other 
desired axes. 

To alter the output, simply select the desired check boxes: 

Auto: Prints the default axes based on the feature type. 

X: Prints the X axis value. 

Y: Prints the Y axis value. 

Z: Prints the Z axis value. 

Form: Prints the integrated form dimension for the feature. 

• For a circle or cylinder feature, this is the Roundness (RN) dimension. 

• For a plane feature this is the Flatness& (FL) dimension. 

• For a line feature this is the Straightness (ST) dimension. 

Pang: Prints the polar angle (PA) value. 
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Prad: Prints the polar radius (PR) value. 

Default: Alters the format of the default output. 

Once the output values have been changed to something other than the default, PC-
DMIS uses the new setting for all subsequent dimensions. If you want PC-DMIS to then 
use the original default axes, you must reset the format to the default settings. 

To reset the format to the default settings: 

1. Select the Auto check box. 

2. Select the Default check box. 

3. Click the Create button. 

PC-DMIS automatically resets the dimension to print the default axes according to 
feature type. 

 If the Auto check box is marked, PC-DMIS automatically determines the 
default axes to print. The default output format is based on the feature type. PC-DMIS 
automatically determines the position of the selected feature using the documented (see 
box above) axis format. 

Deviation 

 

The Deviation area in the Position dialog box (Insert | Dimension | Position) enables 
you to select options that determine how you want deviations performed and how you 
want deviations displayed in the Edit window. 

Fit to Datums 

The Fit To Datums check box in the Position dialog box (Insert | Dimension | 
Position) determines whether or not PC-DMIS calls the fitting algorithm when datums 
are used. 
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• When selected, PC-DMIS calls the fitting algorithm when datums are specified. It 

reports the considered feature in the fitted position with the total bonus being the 

remaining available bonus after fitting. 

• When cleared, PC-DMIS analyses the Position dimension with features in their 

measured position with no fitting applied. The reported total bonus is the total 

available bonus from the considered feature and the datum according to the 

datum constraints. 

Perpendicular to Centerline 

The Perpendicular to Centerline check box in the Position dialog box (Insert | 
Dimension | Position) determines whether PC-DMIS calculates the deviation 
perpendicular to the feature's theoretical centerline or perpendicular to the direct X, Y, 
and Z values. 

• If marked, PC-DMIS calculates the deviation perpendicular to the feature's 

theoretical centerline, ignoring any deviation in the direction of the centerline. 

• If not marked, PC-DMIS calculates the deviation perpendicular to the X, Y, and Z 

values. 

This check box is especially useful with sheetmetal points which may have approach 
vectors not oriented along the X, Y, or Z axis. This check box will allow the deviation to 
be found perpendicular to the approach vector. 

Display As Radius 

The Display As Radius check box in the Position dialog box (Insert | Dimension | 
Position) determines whether or not PC-DMIS will display the radii of the features and 
datums instead of displaying their diameters. 

• If selected, PC-DMIS displays the radii in the DF, D1, D2, D3, and TP lines and 

places text in the Edit window's dimension field showing whether the dimension 

is displaying the features' radius or diameter. 

• If deselected, PC-DMIS displays the diameters as usual. 

 If you use this check box, be aware that it is not compliant with ISO standards. 
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Axial Features 

 

For axial features, such as cylinders, you can specify where along the axis PC-DMIS 
should create the Position dimension. You can tell PC-DMIS to create the dimension at 
the axis' average (or centroid ), at the axis' start point, at the axis' end point, at the axis' 
worst end (the end with the greatest deviation), or at both ends of the axis. You can also 
create the dimension at a specified reference length away from the selected point on 
the axis. 

To use the reference length with a Position dimension: 

1. Type the desired value in the Reference Length box in the Position dialog box 

(Insert | Dimension | Position). 

2. Select one of the option buttons (From Axis Average, From Start Point Of 

Axis, From End Point Of Axis, From Worst End Of Axis, or From Both Ends 

Of Axis). 

3. Click the Create button. PC-DMIS locates the selected point (or points if you've 

selected From Both Ends Of Axis) and then moves along the axis the distance 

of the specified reference length and creates the dimension(s) there. 

Reference Length 
The value in this box specifies the length from the selected point or axis end 
where PC-DMIS will create the Position dimension. 

From Axis Average 
This option tells PC-DMIS to dimension the axial feature, from the centroid (or 
average) of the axis. 

From Start Point of Axis 
This option tells PC-DMIS to dimension the axial feature from the Start Point of the 
axis. 

From End Point of Axis 
This option tells PC-DMIS to dimension the axial feature from the End Point of the 
axis. 



Using Legacy Dimensions 

80 

From Worst End of Axis 
This option tells PC-DMIS to dimension the axial feature from the start or end 
point that gives the worst-case scenario for the dimension. PC-DMIS creates the 
dimension at the axis end that deviates the farthest from the nominal. For example 
if your part contains a skewed cylinder, the start or end point along the cylinder's 
axis that deviates farthest from the nominal is the point that gives the worst-case 
scenario. 

From Both Ends of Axis 
This option tells PC-DMIS to dimension the axial feature, from both the start and 
end point of the axis selected. PC-DMIS creates a dimension at both ends of the 
axis. 

Tolerances for Position Dimensions 

 

The Tolerances area in the Position dialog box (Insert | Dimension | Position) 
enables you to type plus and minus tolerances for each axis found in the Axes drop-
down list; it also lets you define certain material condition modifiers. 

To enter in axes tolerances: 

1. Select the axis for which you will enter the tolerance. 

2. In the Plus box enter in the plus tolerance value for this axis. 

3. In the Minus box enter in the minus tolerance value for this axis. 

4. Select the materials condition modifiers from the Materials Condition area. 

You can set tolerances for multiple axes from the list. PC-DMIS stores your defined 
tolerances with the selected list item. Even if you select a different item from the Axes 
list and give it different tolerances, you can switch between the available axes to view 
and set their individual stored tolerances. 

Axes 

The Axes list in the Position dialog box (Insert | Dimension | Position) provides you 
with a list of available axes to which you can apply plus and / or minus tolerances. The 
list contains the following: 

ALL = All the axes and options displayed in the drop down list 
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D1 = Diameter /Width of the first datum 

D2 = Diameter /Width of the second datum 

D3 = Diameter /Width of the third datum 

DF = Diameter /Width of the feature 

LF = Length of the feature if the feature is a slot 

WF = Width of the feature if the feature is a slot 

LD = Length of the datum if the datum is a slot 

WD = Width of the datum if the datum is a slot 

TP = Position tolerance and its associated deviation 

FORM = The integrated form dimension for the feature. 

• For a circle or cylinder feature, this is the Roundness (RN) dimension. 

• For a plane feature this is the Flatness (FL) dimension. 

• For a line feature this is the Straightness (ST) dimension. 

Plus 

In the Plus box in the Position dialog box (Insert | Dimension | Position), you can 
enter the plus values for tolerances of the axis or axes selected from the Axes list. 

Minus 

In the Minus box in the Position dialog box (Insert | Dimension | Position), you can 
enter the minus values for tolerances of the axis or axes selected from the Axes list. 
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Dimensioning Position In-Between 

 

Position In-Between 

The Insert | Dimension | Position In Between menu option computes the in-between 
position deviation and deviation angle from two specified Position dimensions. This 
dimension is useful when you have a set of position dimensions on a pattern of holes 
and you want to report the position deviation and deviation angle of one hole relative to 
another where each individual hole of the pattern has been dimensioned with a 
separate position callout. 

 The ANSI or ISO standards do not include Position In-Between. This is special 
implementation unique to PC-DMIS. 

To create this dimension: 

1. Access the Position In Between menu option. The Position In-Between dialog 

box appears. 

2. Select two dimensions from the Position Dimensions list. This list includes both 

legacy and Feature Control Frame (FCF) Position dimensions. If you select a 

composite FCF Position or a multiple single-segment FCF Position (a Position 

with more than one segment), PC-DMIS only uses the Primary Dimension to 

compute the Position In-Between dimension. 

3. Type a label ID for the dimension by typing in the ID= box. 

4. Type a tolerance value for the dimension in the Tolerance box. 

5. Select the measurement units to use from the Units list. 
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6. Click Create. 

The dimension appears in the Edit window with this information: 

dimension_name = POSITION IN BETWEEN dim_1 AND dim_2, 

UNITS=IN/MM  

AX    NOMINAL       MEAS       +TOL       -TOL      BONUS 

       DEV     DEVANG     OUTTOL 

TP     0.0000     0.0000     0.0100 

                          0.0000  -172.4842     0.0000 #--

-----  

DEV is the deviation of the In-Between dimension. DEVANG is the deviation angle 
of the In-Between dimension. 

Dimensioning Profile - Line or Surface 

 

Dimension Line Profile dialog box 

The profile's Line menu option (Insert | Dimension | Profile | Line) computes the two-
dimensional profile error of a curve. 
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Dimension Surface Profile dialog box 

The profile's Surface menu option (Insert | Dimension | Profile | Surface) computes 
the three-dimensional profile error of a surface or curve feature. 

 You can use any type of feature for a profile scan. 

For dimensioning of Vision 2D Profile Auto-Features, the theoretical vectors are 
projected to the workplane. The deviations reported are 2D relative to this workplane 
rather than surface normal deviations. 

 By default, PC-DMIS uses the 2009 ASME standard to calculate the 
measured value of a profile dimension. You can switch between the current ASME 
standard and a newer ISO 1101 2004 standard. When doing a form and location profile 
dimension, the ISO standard calculates the measured value as 2 times the max 
deviation. The tolerance for this case is a diameter zone, all along the profile of the 
curve. This means the zone isn't just plus tolerance for one side and minus tolerance for 
the other. Additionally, the given single tolerance value is a diameter and not a radius. 

To enable the ISO standard, access the PC-DMIS Settings Editor, navigate to the 
Option section, and set UseISOCalculations to 1. 
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To Dimension a Feature Using the Surface Profile 
Option: 

1. Select Insert | Dimension | Profile | Surface from the submenu. The Surface 

Profile dialog box appears. 

2. Select the feature(s) to dimension from the Feature List box. If a datum feature 

is selected, it must be a plane. 

3. Type the plus tolerance value in the Plus box. 

4. Type the minus tolerance value in the Minus box. 

5. Select either Inch or MM in the Units area. 

6. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

7. Select the optional Display check box if you want to view dimension information 

in the Graphic Display window. 

8. Select either Form Only or Form and Location in the Control Options area of 

the dialog box. 

9. If you selected Form Only, select the Use Best Fit check box. This causes the 

dimension to use the internal best fit alignment to allow the shape to rotate or 

translate until it finds the best fit for the feature. 

10. Select the desired analysis options by marking the Textual check box or the 

Graphical check box. If the Graphical check box was marked, type the multiplier 

value in the Multiplier box. 

11. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

• If you've selected the Form and Location option earlier, be sure to select 

MaxMin check box from the Dimension Info Format area of the Edit Default 

Dimension Info dialog box. 

• If you've selected the Form Only option earlier, be sure to select the 

Measured check box from the Dimension Info Format area of the Edit 

Default Dimension Info dialog box. 

12. Click the Create button. 

The dimension will appear in the Edit window with this information: 

dimension_name = PROFILE,OF feat_1 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 
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M 5.0000 0.0100 0.0100 5.0000 0.0000 0.0000 0.0000 0.0000 

 

Displaying Surface Profile Contour Plots 

PC-DMIS allows you to display a colored surface contour plot that rests on the surface 
of the CAD model in the Graphic Display window when you use Patch scans or UV 
scans, and create a profile dimension from them. 

To do this: 

1. Import a solid CAD model. 

2. Access the View Setup dialog box (Edit | Graphic Display Window | View 

Setup). 

3. Click the Solid check box for one of your views and then close the dialog box. 

4. Place PC-DMIS in Surface mode.  

5. Create a Patch or UV scan (see "Performing a Patch Advanced Scan" or 

"Performing a UV Advanced Scan" in the "Scanning Your Part" chapter). 

6. Select the Insert | Report Command | Analysis menu option. The Analysis 

dialog box appears. 

7. Click View Window and then select Options | Dimension Options. The 

Dimension Analysis Options dialog box appears. 

8. Select the Show Contour Plot option, click OK until you return to the main PC-

DMIS screen. 

9. Access the Surface Profile dialog box (Insert | Dimension | Profile | Surface). 

10. Select the Patch or UV scan from the Feature List box. 

11. Select the Graphical check box from the Analysis area. 

12. Make any other desired changes to the Surface Profile dialog box. 

13. Click Create to generate the dimension. 

You will notice that PC-DMIS places a colored contour plot directly onto the model 
surface where the scan was. 

To Dimension a 2D Feature Using the Line PROFILE 
Option: 

1. Select Insert | Dimension | Profile | Line from the submenu. The Line Profile 

dialog box appears. 

2. Select the feature(s) to dimension from the Feature List box. You can select any 

2D feature. If a datum feature is selected, it must be a plane. 
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3. Type the plus tolerance value in the Plus box. 

4. Type the minus tolerance value in the Minus box. 

5. Select either Inch or MM in the Units area. 

6. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

7. Select the optional Display check box if you want to view dimension information 

in the Graphic Display window. 

8. Select either Form Only or Form and Location in the Control Options area of 

the dialog box. 

9. If you selected the Form Only option, select the Use Best Fit check box. This 

causes the dimension use the internal best fit alignment to allow the shape to 

rotate or translate until it finds the best fit for the feature. 

10. If you selected the Use Best Fit check box, select the desired workplane to allow 

rotation and translation. Using the workplane will restrict the alignment to be a 

two-dimensional alignment./p> 

11. Select the desired analysis options by marking the Textual check box or the 

Graphical check box. If the Graphical check box was marked, type the multiplier 

value in the Multiplier box. 

12. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

• If you've selected the Form and Location option earlier, be sure to select 

MaxMin check box from the Dimension Info Format area of the Edit 

Dimension Info dialog box. 

• If you've selected the Form Only option earlier, be sure to select the 

Measured check box from the Dimension Info Format area of the Edit 

Dimension Info dialog box. 

13. Click the Create button. 

The dimension will appear in the Edit window with this information: 

dimension_name = PROFILE,OF feat_1 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

M 5.0000 0.0100 0.0100 5.0000 0.0000 0.0000 0.0000 0.0000 
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Displaying Line Profile Contour Plots 

PC-DMIS allows you to display a colored contour plot that will rest on the surface of the 
CAD model in the Graphic Display window for linear or curve features. 

Follow the instructions listed in "Displaying Surface Profile Contour Plots" for a Surface 
Profile, and simply substitute the input feature with the appropriate line or curve feature 
(or scan). 

Tolerances for Surface Profile Dimensions 

 

This dimension type is considered either one sided, meaning a single positive value 
tolerance is applied, or two sided, meaning upper and lower tolerance values are 
applied. 

• If the Form Only option in the Surface Profile dialog box (Insert | Dimension | 

Profile | Surface) has been selected, only a plus tolerance can be applied. 

• If the Form and Location has been selected, the profile dimension can be one 

sided or two sided. 

Plus Tolerance 

The Plus box in the Surface Profile dialog box (Insert | Dimension | Profile | Surface) 
enables you to enter a tolerance value along the plus direction. This means that any 
profile that measures more than your nominal or theoretical profile can still be a valid 
measurement as long as it falls within the tolerance range specified. 

PC-DMIS also allows a negative-upper tolerance (or a minus tolerance in the positive 
range). This is done by entering in a minus sign before the value in the Plus box. 

Minus Tolerance 

The Minus box in the Surface Profile dialog box (Insert | Dimension | Profile | 
Surface) enables you to enter a tolerance value along the minus direction. This means 
that any profile that measures less than your nominal or theoretical profile can still be a 
valid measurement as long as it falls within the tolerance range specified. 

PC-DMIS allows positive-lower tolerances (or a positive tolerance in the negative 
range). This is done by typing a minus sign before the value in the Minus box. 



Dimensioning Profile - Line or Surface 

89 

Tolerances for Line Profile Dimensions 

 

This dimension type is considered either one sided, meaning a single positive value 
tolerance is applied, or two sided, meaning upper and lower tolerance values are 
applied. 

• If the Form Only option in the Line Profile dialog box (Insert | Dimension | 

Profile | Line) has been selected, only a plus tolerance can be applied. 

• If the Form and Location has been selected, the profile dimension can be one 

sided or two sided. 

Plus Tolerance 

 

The Plus Tol box enables you to enter a tolerance value along the plus direction. This 
means that any measurement that measures more than your nominal or theoretical 
measurement can still be a valid measurement as long as it falls within the tolerance 
range specified. 

Minus Tolerance 

 

The Minus Tol box enables you to enter a tolerance value along the minus direction. 
This means that any measurement that measures less than your nominal or theoretical 
measurement can still be a valid measurement as long as it falls within the tolerance 
range specified. 

Control Options for Surface Profile Dimensions 

The options in this area in the Surface Profile dialog box (Insert | Dimension | Profile 
| Surface) determine if a profile matches the same form, or form and location as its 
nominal. 
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Form Only 

 

When dimensioning a profile, selecting the Form Only option in the Surface Profile 
dialog box (Insert | Dimension | Profile | Surface), you can tell PC-DMIS to only 
determine if a particular profile matches the same form as its nominal. This option 
ignores whether the location of the profile is outside of acceptable tolerances. 

For a Form Only dimension, pay attention to the measured values in the generated 
dimension. 

Form and Location 

 

When dimensioning a profile, you can use the Form and Location option in the 
Surface Profile dialog box (Insert | Dimension | Profile | Surface) to determine if a 
particular profile matches the same form and the same location as its nominal. This 
differs from the Form Only option because the location of the profile must also be within 
acceptable tolerances. 

For a Form and Location dimension, pay attention to the Max/Min values in the 
generated dimension. 

Control Options for Line Profile Dimensions 

The options in this area in the Line Profile dialog box (Insert | Dimension | Profile | 
Line) determine if a profile matches the same form, or form and location as its nominal. 

Form Only 

 

When dimensioning a profile, you can use the Form Only option in the Line Profile 
dialog box (Insert | Dimension | Profile | Line) to tell PC-DMIS to only determine if a 
particular profile matches the same form as its nominal. This option ignores whether the 
location of the profile is outside of acceptable tolerances. 

For a Form Only dimension, pay attention to the measured values in the generated 
dimension. 

PC-DMIS 2009 and later support the Form Only Profile of a Line when the considered 
feature is a constructed curve based on a linear scan. The theoretical points are 
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projected onto the theoretical curve to determine what theoretical points and vectors to 
use in the profile calculation. Curves can also be used in the FCF per unit length profile 
of a Line. 

Form and Location 

 

When dimensioning a profile, using the Form and Location option in the Line Profile 
dialog box (Insert | Dimension | Profile | Line), you can determine if a particular profile 
matches the same form and the same location as its nominal. This differs from the 
Form Only option, because the location of the profile must also be within acceptable 
tolerances. 

For a Form and Location dimension, pay attention to Max / Min values in the 
generated dimension. 

Best Fit Options for Surface Profile Dimensions 

 

 This area only appears in the dialog box if you select the Form Only option in 
the Control options area. 

The Best Fit options area in the Surface Profile dialog box (Insert | Dimension | 
Profile | Surface) lets you create an internal Best Fit Alignment on the dimensioned 
feature. 

NO FIT - This does not create an alignment. 

For descriptions of LEAST_SQR, VECTOR_LST_SQR, MIN_MAX, and 
VECTOR_MIN_MAX, see "The Best Fit Alignment Methods" in the "Creating and 
Using Alignments" chapter. 
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Best Fit Options for Line Profile Dimensions 

 

 This area only appears in the dialog box if you select the Form Only option in 
the Control options area. 

The Best Fit Options area in the Line Profile dialog box (Insert | Dimension | Profile 
| Line) lets you create an internal Best Fit alignment on the dimensioned feature using 
one of these available fitting methods: 

NO FIT - This does not create an alignment. 

For descriptions of LEAST_SQR, VECTOR_LST_SQR, MIN_MAX, and 
VECTOR_MIN_MAX, see "The Best Fit Alignment Methods" in the "Creating and 
Using Alignments" chapter. 

OPTIMIZED - This fit uses a genetic algorithm to determine if the data passes or 
fails the Line Profile dimension. You can also specify the lower tolerance value. 
(Typically, with the other fitting methods, you can't change the tolerance from 0.0.) 

Workplane 

When you use the line profile dimension, PC-DMIS creates an internal two-dimensional 
alignment that rotates and translates in all directions within the selected workplane to 
minimize the deviations of the individual hits. If you select a workplane that differs from 
the two-dimensional projection of the curve, an incorrect calculation results. 

Dimensioning Runout - Circular or Total 

The Insert | Dimension | Runout | Circular and Total menu options determine the 
runout of the first feature with respect to the second feature (i.e., the second feature 
becomes the datum feature). If only one feature is selected, the origin and the 
workplane become the datum feature. In this case, PC-DMIS uses the position from the 
origin and the direction from the workplane for the datum. The text in the Edit window 
for the datum feature will read "THE ORIGIN". 
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• Circular Runout works for circles, cones, cylinders, and spheres. 

 

Dimension Total Runout dialog box 

• Total Runout works for cylinders, cones, and planes. 

 

Dimension Circular Runout dialog box 

This dimension type is considered one sided, meaning a single positive value tolerance 
is applied. 

Understanding Runout 

Runout dimensioning is generally used in camshaft operations. A camshaft is designed 
to rotate around a center line. Since the separate cylinders comprising the camshaft are 
all on the same center line, you need to ensure that the centerline is not only parallel, 
but that the cylinders are also coaxial (or concentric). 

 

Sample Camshaft 
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Additionally, you need to make sure the surface of the cylinders is round and straight 
(straight when compared to a separate datum axis, not just its own axis). 

The main difference between runout and parallelism is that runout is checking points on 
a surface of a cylinder, and not just the axis of the cylinder. Runout also differs from a 
cylinder's straightness because it compares the surface of the cylinder to a datum axis, 
not just to itself. A runout dimension checks for these conditions. 

How Runout is Measured 

The typical, non-CMM way to measure runout is to put a small dial indicator on the 
surface of the cylinder, zero-out the indicator, and then spin the cylinder. This indicator 
measures any difference along that circle as the cylinder rotates. 

 

Runout with a Dial Indicator 

A CMM essentially does the same thing. Instead of spinning the cylinder, however, the 
CMM's probe rotates around the cylinder and takes a finite number of hits. 

The tolerance band for runout would look something like this: 

 

Sample Runout Tolerance Band (Dotted Lines) 

The tolerance band has these properties: 

• It has a width the size of the plus tolerance. 

• It is parallel to the datum vector (the axis of some other line or cylinder). 

• It is fixed at a certain radius from the cylinder’s axis. 
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Two Categories of Runout: Circular or Total 

There are two categories for runout: 

• Circular Runout measures just one circle—one row of hits—around the cylinder. 

• Total Runout measures multiple circles up and down the entire surface of the 

cylinder with multiple rows of hits. 

Obviously, you are somewhat limited using a CMM for total runout because you 
probably will not take 100 rows of hits around your cylinder, and something as little as 3 
rows of hits clearly isn’t enough for determining total runout. 

Nevertheless, PC-DMIS provides you with the ability to dimension both circular and total 
runout and lets you determine whether or not you've measured enough rows of the 
cylinder. 

Using Runout to Check a Cylinder End 

PC-DMIS also allows you to test for another case of runout specified in the standard: 
Checking the plane of one of the cylinder's ends. The tolerance for this type of runout is 
at a fixed orientation perpendicular to the datum axis. 

 

Same Runout of a Cylinder's End 

To Dimension a Feature Using the RUNOUT Option: 

1. Select Insert | Dimension | Runout | Circular or Insert | Dimension | Runout | 

Total from the submenu. The Total Runout or Circular Runout dialog box 

appears. 

2. Select the feature(s) to dimension from the Feature List box. 

3. Type the plus tolerance value in the Plus box. 

4. Select either Inch or MM in the Units area. 

5. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

6. Select the optional Display check box if you want to view dimension information 

in the Graphic Display window. 
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7. Select the desired analysis options by marking the Textual check box or the 

Graphical check box. If the Graphical check box was marked, enter the 

Multiplier value in the Multiplier box. 

8. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

9. Click the Create button. 

The dimension will appear in the Edit window with this information: 

dimension_name = RUNOUT,OF feat_1,TO feat_2 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

M 0.0000 0.0100 0.0100 5.0000 0.0000 0.0000 0.0000 0.0000 

Plus Tolerance for Runout Dimensions 

 

The Plus box in the Total Runout or Circular Runout dialog box (Insert | Dimension | 
Runout | Total or Insert | Dimension | Runout | Circular) enables you to enter a 
tolerance value along the plus direction. This means that any runout that differs from 
your nominal or theoretical runout can still be a valid measurement as long as it falls 
within the tolerance range specified. 

Dimensioning Straightness 

 

Dimension Straightness dialog box 

A minimum of three hits are necessary to determine the straightness of a line. 
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The Insert | Dimension | Straightness option calculates the straightness of a line. This 
dimension type is considered one sided, meaning a single positive value tolerance is 
applied. 

To Dimension a Feature Using the STRAIGHTNESS 
Option: 

1. Select Insert | Dimension | Straightness from the submenu. The Straightness 

dialog box appears. 

2. Select the feature(s) to dimension from the Feature List box. 

3. Type the plus tolerance value in the Plus box. 

4. Select either Inch or MM in the Units section. 

5. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

6. Select the optional Display check box if you want to view dimension information 

in the Graphic Display window. 

7. Select the desired Analysis options by marking the Textual check box or the 

Graphical check box. If the Graphical check box was marked, enter the Multiplier 

value in the Multiplier box. 

8. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

9. Click the Create button. 

The dimension will appear in the Edit window with this information: 

dimension_name = STRAIGHTNESS,OF feat_1 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

M 0.0000 0.0100 0.0100 5.0000 0.0000 0.0000 0.0000 0.0000 

Plus Tolerance for Straightness Dimensions 

 

This Plus box in the Straightness dialog box (Insert | Dimension | Straightness) 
enables you to enter a tolerance value along the plus direction. This means that any 
straightness that differs from your nominal or theoretical straightness can still be a valid 
measurement as long as it falls within the tolerance range specified. 
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For information on how PC-DMIS reports tolerance zones for form dimensions, see 
"Reported Tolerance Zones for Form Dimensions" in the "Reporting Measurement 
Results" chapter. 

Dimensioning Symmetry 

 

Dimension Symmetry dialog box 

The Insert | Dimension | Symmetry menu option calculates the symmetry of a set of 
points with a datum feature, or two opposing lines with a datum feature. 

• If the first feature is a set, the second feature that is entered is the datum feature 

and must be either a plane or a line. 

• If the first feature is a line, the second feature must also be a line and the third 

feature that is entered is the datum feature. In this case the third feature must be 

a plane or a line. This dimension type is considered one sided, meaning a single 

positive value tolerance is applied. 

• If the third feature is a plane, the symmetry algorithm attempts to find a line on 

that plane that represents the datum. To find the correct line, it intersects (or 

crosses) the chosen plane with the workplane. For this reason, you should 

ensure that you are using the correct workplane. 

According to the geometric dimensioning and tolerancing standard, the following 
graphic indicates how a symmetry dimension is displayed and interpreted. 
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Symmetry Dimension 

 

Symmetry Dimension - Interpretation 

1 - The center plane of datum feature A. 

2 - Order of point measurements. 

3 - 0.8 wide tolerance zone. 

4 - Opposed elements, with alternating points. 

5 - Derived median points. 
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Explanation of Previous Graphic 

Within the limits of size and RFS, all median points of opposed elements of the slot 
must lie between two parallel planes 0.8 apart, the two planes being equally disposed 
about datum plane A. The specified tolerance and the datum reference can only apply 
on an RFS basis. 

Because of the way the symmetry is defined, PC-DMIS limits the features that can be 
used for the symmetry dimension. Since the points must be equally arranged about the 
datum in order to find midpoints between them, you must either select a feature set with 
alternating points or two opposing lines with the same number of points. 

To Dimension a Feature Using the SYMMETRY Option: 

1. Select Insert | Dimension | Symmetry from the submenu. The Symmetry 

dialog box appears. 

2. Select the feature(s) to dimension from the Feature List box. 

3. Type the plus tolerance value in the Plus box. 

4. Select either Inch or MM in the Units area. 

5. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None options. 

6. Select the optional Display check box if you want to view dimension information 

in the Graphic Display window. 

7. Select the desired Analysis options by selecting one or both of the check boxes. 

If the Graphical check box was selected, enter the multiplier value in the 

Multiplier box. 

8. If desired, select the Display check box in the Dimension Info area and click 

Edit to select the Dimension Info Format you would like displayed in the Graphic 

Display window. 

9. Click the Create button. 

The dimension will appear in the Edit window with this information: 

dimension_name = SYMMETRY,FROM feat_1 TO feat_2 

or 

dimension_name = SYMMETRY,FROM feat_1 AND feat 2 TO feat 3 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

M 0.0000 0.0100 0.0100 2.0000 0.0000 0.0000 0.0000 0.0000 
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 After the dimension is created, the dialog box remains open. If desired, use 
your Edit button at this time to edit aspects of your dimension's information. See "Edit 
Default Dimension Info". 

Plus Tolerance for Symmetry 

 

This Plus box in the Symmetry dialog box (Insert | Dimension | Symmetry) enables 
you to enter a tolerance value along the plus direction. This means that any symmetry 
that differs from your nominal or theoretical symmetry can still be a valid measurement 
as long as it falls within the tolerance range specified. 

Dimensioning through Keyboard Input 

 

Dimensional Keyin dialog box 

The Insert | Dimension | Keyin menu option allows you to capture and "key in" through 
the keyboard data not measured with the CMM (for instance, adding a dimension that is 
measured with calipers). This option allows you to print out all inspection results on the 
inspection report (not just features measured with the CMM). It is also useful when 
collecting data for statistical analysis. 

To Add Dimensions Using the KEY IN Option: 

1. Select Insert | Dimension | Keyin from the submenu. The Dimensional Keyin 

dialog box will appear. 

2. Type the ID number for the dimension in the ID = box. 

3. Type the nominal value in the Nominal box. 

4. Type the actual value in the Actual box. 
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5. Select where to output the dimension information. Select the Statistics, Report, 

Both, or None option. 

6. Click the Create button. 

The dimension will then appear in the Edit window with this information: 

dimension_name = KEYIN,feat_1 

AX NOM +TOL -TOL MEAS MAX MIN DEV OUT-TOL 

M 5.0000 0.0100 0.0100 5.0000 0.0000 0.0000 0.0000 0.0000 

Nominal 

 

The Nominal box in the Dimensional Keyin dialog box (Insert | Dimension | Keyin) 
enables you to enter in the nominal (or theoretically perfect) measurement for a feature. 

Actual 

 

The Actual box in the Dimensional Keyin dialog box (Insert | Dimension | Keyin) 
enables you to enter in the actual measurement for a feature. 

Tolerances for Keyboard Created Dimensions 

You can type tolerances along the plus and minus directions of the newly generated 
dimension. 

Plus Tolerance 

 

The Plus Tol box enables you to enter a tolerance value along the plus direction. This 
means that any measurement that measures more than your nominal or theoretical 
measurement can still be a valid measurement as long as it falls within the tolerance 
range specified. 
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Minus Tolerance 

 

The Minus Tol box enables you to enter a tolerance value along the minus direction. 
This means that any measurement that measures less than your nominal or theoretical 
measurement can still be a valid measurement as long as it falls within the tolerance 
range specified. 

Dimensioning Variables 

There may be instances when working with expressions and variables that you want to 
create dimensions from variables that contain stored values. One popular way to do this 
is to first create a generic feature, populate the fields of the Generic Feature with the 
variable expressions you want to use, and then create a dimension of the Generic 
Feature. 

For information on Generic Features, see the "Creating Generic Features" chapter. For 
information on variables, see the "Using Expressions and Variables" chapter. 

Dimensioning a Variable Example 

Suppose that you have these variables and you wanted to create a Location dimension 
using them: 

ASSIGN/V_THEOX=10 

ASSIGN/V_THEOY=5 

ASSIGN/V_THEOZ=1 

ASSIGN/V_MEASX=10.008 

ASSIGN/V_MEASY=5.035 

ASSIGN/V_MEASZ=0.997 

 For ease of use, this example gives the variables constant values. In real life 
application, your variables will most likely have dynamic values that change based on 
user input or from other external sources. 

To dimension these variables: 

1. Create a generic feature by selecting the Insert | Feature | Generic menu 

option. The Construct Generic Feature dialog box appears. 
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2. Select the Point option. 

3. Select the Measured Values option and type zero values into the X, Y, and Z 

boxes, then select Nominal Values and do the same thing. 

4. Click OK. PC-DMIS will insert an empty Generic Feature (usually labeled F1 if it's 

your first Generic Feature) into the Edit window. 

5. Place the Edit window in Command mode and you will see this: 

 F1         =GENERIC/POINT,DEPENDENT,RECT ,$ 

            NOM/XYZ,0,0,0,$ 

            MEAS/XYZ,0,0,0,$ 

            NOM/IJK,0,0,1,$ 

            MEAS/IJK,0,0,1 

6. Now navigate to the line NOM/XYZ, and in the first three zero fields, type 

V_THEOX, V_THEOY, and V_THEOZ respectively. These are your nominal 

variables. 

7. Do the same thing on the MEAS/XYZ line, except type V_MEASX, V_MEASY, 

and VMEASZ into the three zero fields of that line. Your command should now 

look like this: 

 F1         =GENERIC/POINT,DEPENDENT,RECT,$ 

            NOM/XYZ,V_THEOX,V_THEOY,V_THEOZ,$ 

            MEAS/XYZ,V_MEASX,V_MEASY,V_MEASZ,$ 

            NOM/IJK,0,0,1,$ 

            MEAS/IJK,0,0,1 

8. Press F3 to mark the Generic Feature. 

9. Create a Location dimension using this feature. Give it a plus and minus 

tolerance of .02. 

10. Execute the measurement routine. 
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You should get a dimension that looks something like this in your report: 
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