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Welcome to the QC5000

Chapter 1
Overview

The Quadra-Chek 5000 software suite is an advanced software application
for coordinate measurement machines (CMM). It features a graphical user
interface for simple point and click operation. Point the cursor to a feature
on the measure toolbar and click.

Measure Circle

The QC5000 measures part features using the simplest geometric compo-
nents: points. Lines can be created from two points, circles from three
points, and cones from six points. Simply probe the points and the
QC5000 measures the feature.

Measure Magic =] S
1 Pt
tp-tip
ok | Enter Pt | Bemove Last |
Cancel |

Once the required number of points are entered the QC5000 displays the
feature in the part view window.

28 Pant View =10
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The QC5000 continues building the part in the part view window as fea-
tures are added.

EE Part View _Oj

It is easy to use the QC5000 because each measurement requires only a few
points. All geometry and mathematics are handled by the software. Once
the basic measuring principles are understood the QC5000 can be pro-
grammed to handle repetitive measuring tasks. Finally, inspection and
quality reports can be produced to document your results.
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About This Guide

This guide is intended for end users of the QC5000 metrology software,
supervisory, and installation personnel. A basic familiarity with the Win-
dows computing environment and coordinate measuring machine (CMM)
operation is assumed. Material in this guide is divided into six chapters
covering everything from basic operation to system configuration. Keep
this guide in a convenient location for future reference.

Chapter 1: Overview

It all begins here, just point and click. There are only two things in the
QC5000 interface: windows and toolbars. This chapter tells you which is
which and what to do with them. Understanding each window and toolbar
helps you get the most from the QC5000.

Chapter 2: Quick Start

This chapter gets you up and running quickly. Use this chapter to learn the
most basic QC5000 tasks. Each task in this chapter is described in greater
detail elsewhere in this guide.

Chapter 3: Using Probes

If it’s about probes, it’s in this chapter. The probe is where the QC5000
and the coordinate measuring machine (CMM) meet. Learn proper prob-
ing techniques and you can’t go wrong,.

Chapter 4: General Measuring

A solid knowledge of how to create and combine features to form a part is
essential: this chapter helps you get it. Working from the basic to the
complex, this chapter describes features and their relationships.

Chapter 5: Advanced Measuring & Output

Picking up where chapter 4 leaves off this chapter covers datum magic,
measure magic, layers, offset alignments, and tolerancing. This chapter
also describes how to export QC5000 data to other software.

Chapter 6: Templates

The QC5000 organizes and present data in a number of formats. For your
convenience there are several data templates you can use to organize and
present your results. Use this chapter to learn how to use templates more
efficiently.

Chapter 7: Programming

Programming puts it all together. This chapter shows you how to create a
streamlined, computer-prompted procedure to handle repetitive inspec-
tions with speed and accuracy. Use the programming feature to maximize
your productivity with the QC5000.

Chapter 8: System Setup & Configuration

Everything you need to setup and configure the QC5000. This final chap-
ter gives setup procedures for shift supervisors and OEMs. End users should
apply the information in this chapter ONLY at the direction of a supervi-

sor, distributor, or OEM.

Index

There’s nothing worse than skimming through a user guide looking for
something when you're in a hurry. To save you the hassle we indexed this
guide. Simply flip to the back, find your topic, and off you go.
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Icons and Type Faces

This guide uses the following icons and type faces to highlight informa-

tion:

OWarning

The lighting bolt icon warns of situations or conditions that can lead to
personal injury or death. Do not proceed until you read and thoroughly
understand a warning message. Warning messages are shown in bold type.

“ Caution

The exclamation point icon indicates situations or conditions that can lead
to measurement error, equipment malfunction or damage. Do not pro-
ceed until you read and fully understand a caution message. Caution mes-
sages are shown in bold type.

0 Note

The note icon indicates additional or supplementary information about an
activity or concept. Notes are shown in bold type.

Warnings, cautions, and notes are shown in this typeface.

Italics
Italics indicate menu items or button icons. For example,

Step 1

Select customize from the tools menu.

Tools

The italics instruct the user that customize is an item on the tools pull-
down menu.
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Starting The QC5000

To open the QC5000
Step 1

E

GICS000
Double-click the QC5000 icon on the Windows N'T desktop.

The following screen indicates that the program is loading. It takes a couple
seconds for the program to load completely.

QC5000
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Windows and Toolbars

The QC5000 uses a graphical user interface which means that instead of
typing in a bunch of complicated commands you can do things by point-

ing and clicking the mouse.

In this manual we’ll refer to the graphical user interface as the QC5000
desktop. Although setups may vary, a typical QC5000 desktop looks like
this.

‘ AC5000 Part:Untitled

File Edt View Measue Dsm FProbe Took \Windows Help

@ cone 9, from 6 of 6 points

ta = 40°48717"

X = 4.49934Y = 0.74%42 z = -0.57706
XYa= 142°53722" YZa= 89°56720" ZzXa= 359°55710"
0.00000 RF = Ref #1 PP = 34

arc i
arzjo1 Cartesian |Inch |— TpTip Auto |Ref#1 |DMS |SLEC{NLEC Off

There are only two things to point and click at on the QC5000 desktop:
windows and toolbars. Here’s how to tell them apart.

Windows display information. Some windows contain buttons or require

input but their basic function is to display information. For example, the
part view window displays a graphic of the part.

&8 Part View =10]
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Toolbar contains buttons that execute common tasks. For example, the
measure toolbar contains buttons for various measurement functions. To
perform a measurement, click on the desired feature button (line, circle,
plane, etc.).
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QC5000 Windows

The Results Window

The QC5000 desktop has four windows: DRO (digital readout), results,

part view, and features list.

DRO
The DRO window displays the location of the X, Y, and Z axes (in mm or

inches) from the datum. Click the button beside the respective axis to zero
it.

=100

The results window displays the results of a feature measurement. This
window contains the following:

. Feature specifications
. Lock/unlock feature
. Feature type diagram / feature stamp

B Results [3)

Point 17, from 1 of 1 point

3.502949 Y = 0.854680 z = 0.120448
0.000000 RE= Ref #1 PP= YZ

Feature Specifications
Feature information is displayed in the results window. Use the results
window to add information to the features list.
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To move information from the results window to the features
list

Step 1
Highlight the desired information in the results window.
gﬂesulls =] B
[;jé;%;i;j Cylinder 5, from 6 of 6 points [:::]
r = 8_301zs|CUE  16.60Z56
P 77 416548 -39 350664 =m
X¥a= 145_608 TZa= 89_785 ZXa= 359_687
F o= 0.01589 BF = Ref §1 PP = 34
Step 2

Hold down the left mouse button and drag the information to the features
list.

Cylinder 5, from 6 of &6 points

r =| 0_3753 W 0_7506
X S Z_9993 1_4969§4 =|
XYa= Z211_649 YZa= 90_0Z6 ZXa= 359_956
F o= 0.0008 RF = Ref §1 PP = 3d
L _ﬂ_ __
Step 3

Release the mouse button.

[ Features

o Plane 1 Primary
~  Line 2 Skew
- Line 3

. Point 4  Zero
[&] Cylinder

(Bln
Step 4
Click the as multiple new columns button in the dialog box.
9 How do you want the fields added to this template? ‘ As 1 Hew Column I
™ Include labels with data As Multiple New CnlumnsrL

The feature window now displays the new parameters.

Plane 1  Primary

Line 2 Skew
Line 3
Point 4  Zero

Information in this window is dependent on the type of feature. For ex-
ample, the window shows radius/diameter values for spherical features but
not for linear ones.
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Locked/unlocked features

Some parts use more than one reference frame to measure all its features.
Locked features are displayed in their own reference frame. Unlocked fea-
tures are displayed in the current reference frame.

To unlock a feature

Step 1

Click the lock icon in the results window.

- 0] x|

To lock a feature

Step 1

Click the lock icon in the results window.

(0] x|
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Feature type diagram /feature stamp

Clicking on the feature stamp icon opens the feature stamp window. The
feature stamp window shows a graphic display of the feature and the
distibution of the measurement points. Points discarded from the mea-
surement are shown in red. Use the view toolbar to change the perspective
in the feature stamp window.

To open the feature stamp window

Step 1
Click the feature stamp button in the results window.

@ Circle !

T 0.37890
X -0.897"
pi noe

11
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The Part View Window

12

The part view window displays a graphical representation of the part and
its features. Use the view toolbar to change the appearence of the part view
window.

This is a typical view toolbar. Remember that QC5000 toolbars can be
customized. Toolbars pictured in this guide may vary from those on your
system.

Four pane part view displays the part from four separate vantage points.
Highlighted panes are outlined in blue. Place the cursor on the pane and
click to highlight. Only one pane can highlighted at a time.

The most common part view window appearences are shown here.

Single pane part view

&8 Part View =10]

Four pane part view

28 Part View R =]
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View Rotator

Change the display angle of the part view window with the view rotator.
To use the view rotator

Step 1
=

Click the view rotator button on the view toolbar OR select view rotator
from the view menu..

Step 2

Place the cursor over the view rotator window as shown.

2 View Rotator = [=] 3

1IN
N

Step 3
Move the cursor over the view rotator window until the part is displayed as

desired.

EE Part Yiew (Ol =]

13
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Template Windows

14

Template windows display data output from QC5000 measurements and
programs. See Chapter 4: Advanced Measuring & Output for more infor-

mation on using template windows.

Nest templates windows as shown to conserve space on the QC5000 screen.
For example, the window below contains the features, program, and re-
port templates nested in a single window. View the desired template by
selecting the proper tab. In the example below, the feature tab is selected.

B Foatures A=
Features| Program | Report|

[z [wexe [patun | d I X | ¥ I © H
r hrc 2z 0.3746 1.5957 1.4573 0.1573
[E] Primary 3.2493

~  Line 4 Skew 0.0000 1.4876

- Line § z.1888 -0.0020

«  Point § zero 0.0000 0.0000

@ rlans 7 0.6532 1.5274

@ Flane z.8808 0.0133

A9 1.5157 4.4895 0.7543 0.7578
@ Plane 10 5.2461 1.4748

@ plane 11 1.2478 2.5456

@  rlane 12 2.1925 2.0985

©  Cylinger 0.7532 z.9891 1.4966 0.3766
A Come 15 4.4587 0.7451 0.1755
0 st 16 0.3766 1.3122 1.4958 0.1883
O circle 17 0.3738 2.9987 0.4980 0.1872
O  circle 18 0.3753 3.0002 2.4955 0.1877
~  Line 19 z.1875 0.7a38

J/_l Line 20 1.5106 0.7452 _|;|

To separate template windows

Step 1

Place the cursor over the desired tab as shown.

Features | Program | Fleqqrtl
| I I T INa.mE IDE}Ltu.ml"\‘5 I

l'" Arec ZZ

—
[

Flane 3 Frimary

- Line 4 Skew
- Line 5
* Point & Zero
Q Flane 7
L3 Dlans R

Step 2

Hold the left mouse button and drag the tab outside the current window
as shown.

-
-
a
@
r rell pine 4 T 1.4876 Yz< 0.000|
@ ria z -0.5046 %< 0.000
& ria 5| x 21588 XY= 179.947|F 0.0000
@ riaf vine s ¥ -0.0020 vz<  0.000
8 o z -0.5032 2x<  90.000
A& con B x 0.0000) B 50000
0 siofroint s bt 0.0000)
O ar z -6.5034
O ar 7 x 06532 ¥T<  180.350|F 5.0000
= ilerese 7 ¥ 15274 vz<  20.093
; z -0.1672 %< 385.007
- 1 X 2.8808| AV 269.913(F 0.0000
Plane & ¥ 00133 Y2« 176.801
z -0.2167 x<  358.459
E x FWTEREY Tsie7 13 o.08s0
are b 07543 0.7578) ¥ 0.0000 _I_‘
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Step 3

Release the left mouse button.
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To nest template windows

Step 1

Place the cursor over the desired template window as shown.

X
Line 4 T 1.0
Z -
5 X
Line 5 T
Z
5 -

Step 2
Hold the left mouse button and drag the template over the desired win-
dow.

z T

a Plaae 2 3

@ ria " =

[ Are Line 4 T 1.4876 Yi< 0.000|

@ e z -0.5045 zx< 0.000

@ rua g 3 71008 Tre  179.547)F 50000

& Plafl Line 5| ¥ -0.0020| TI< 0.000

8 oyl z -0.5042 %< 90.000

& con 5 X 0.0000 T 0.0000

0 siofreint 6 v 0.0000

O z

8 o 7 B FTERE T I T RN
= [JFlane g T 0.0133 Yi< 176.801
Step 3
Release the mouse button.

BB Fealurcs [ X
Features| Program | Report|

[z]z [1eme Datum d I X I ¥ I = =
s Are 22 0.3746 1.9857 1.4373 0.1873
- Line 4 0. 1.4876

- Line 5 2. -0.0020

. Point € Zero . 0.0000

& rlane 7 0. 1.5274

& Flane 8 z. 0.0133

s ire 9 1.5157 4.4896 0.7543 0.7578
ﬂ Plane 10 5.2461 1.4748

Q Plans 11 4.2478 2.5456

Q Plane 12 2.1928 2.9965

O  Cylinger 0.7532 z.9991 1.4366 0.3765
A Cone 15 4.4357 0.7451 0.1758
0 Slot 16 0.3766 4.3122 1.4555 0.1883
O Circle 17 0.3748 2.9987 0.4980 0.1874
O Circle 18 0.3753 3.0002 2.495%5 0.1877
- Line 19 2.1878 0.7438

J/_I Line z0 1.8108 0.7482 _I;I
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Status Bar

The staus bar runs across the bottom of the screen and displays such as:
Date

Type of coordinates (Polar/Cartesian)
Selected units of measurement (in./mm)
Active Layer

Active probe tip

Projection Plane

Active Reference Frame

Angle Display Mode

SLEC Status

Recording or Editing Mode

[ 363/01  [Cartesian [inch [ tip 1

Use the status bar to toggle between settings. Place the cursor over the
mm/inch section of the status bar. Click the mouse to toggle between
inches and millimeters. This is a quick way to change the units of measure.
Other settings in the status bar can be toggled in the same way.

To add items to the status bar

Step 1

Select customize from the tools menu.

Customize...

Step 2
Select the status bar tab as shown.

Il 0C5000 Window
Il Results Text

] Results Window
B DRO Digits

Il DRO Axis

Il DRO Window

[ Part View Window

17
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Step 3
Highlight the desired item as shown.

Customize

[]Date
I Cartesian/Polar

EProjection Plane
Reference Frame

Items currently in the status bar have an X' in the box next
to them. An empty box indicates the item is currently not
on the status bar.

Step 4
Click the show button.

X Date

= Cartesian{Polar

“wojection Plane
“nre Frame

Step 5
Click OK.

18
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To delete items from the status bar

Step 1

Select customize from the tools menu.

Customize...

Step 2

Select the status bar tab as shown.

Customize

Il QC5000 Window
Il Results Text

] Results Window
I DRO Digits

Il DRO Axis

Il DRO Window

[ Part View Window

Step 3
Highlight the desired item as shown.

Customize

CIDate
[ Cartesian{Polar

[ Projection Plane
[XReference Frame
DMS{DD

EESLEC

HPrg

Items currently in the status bar have an X' in the box next
to them. An empty box indicates the item is currently not

on the status bar.

19
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Step 4
Click the Aide button.

*action Plane
Teama

Step 5
Click OK.
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Main Menu Bar

This section shows the content of the QC5000 pull-down menus. A
discussion of the various menu commands follows in later chapters. Use
this section to familiarize yourself with the menus. Place the cursor over
the desired menu and click to view pull-down menus.

The main menu bar contains the following pull down menus:
File

(e

Use the file menu to access the following commands:
New

Open

Save

Save As

Import

Export

DDE Output (dynamic data exchange)
Page Setup

Print Preview

Print

Exit

21
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Use the edit menu to access the following commands:
Cut

Copy

Paste

Paste Special
Delete Selection
Select All

Select None

Find Features
Change Feature
Features Properties

View

Use the view menu to access the following commands:
Zoom All

Zoom Window

Zoom Special

Pan

Preset View

Set Viewpoint

View From Probe

View Rotator

Show Position Indicator

Show Reference Frame Indicator
Layer Control

Toolbars....

Units
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Measure

Use the measure menu to access the following commands:
Measure Magic
Point

Distance

Angle

Plane

Cylinder
Sphere

Cone
Magnetic Plane
Other

Datum

Use the datum menu to access the following commands:
Datum Magic

Primary

Secondary

Zero

Projection

Magnetic Planes

Rotate

Reference Frame

23
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Probe

Use the probe menu to access the following commands:
. Contact Probes

. Probe Compensation
. Teach

. Probe Library

. Auto Enter

Tools

Use the z00/s menu to access the following commands:
*  Tolerance

. Programming
. Customize

. Options

. Language
Windows

Use the windows menu to access the following commands:
DRO

Part View

Results

New Template...

Open Template...

Save Templates As

Features

Program

Report
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Help
[Help

% what's Mew?

Backup Settings...
BRestare Settings...

About GC-5000...

Use the help menu to access the following commands:
. What’s New?

. Backup Settings

. Restore Settings

. About QC5000

25
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Toolbars
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Toolbars contain buttons that execute common tasks. Use toolbars in-
stead of hunting through pull-down menus for commands. Simply click
the desired button and the task is begun. Toolbars correspond to the main
menu. For example, buttons in the view toolbar correspond to commands
on the view menu.

Datum toolbar
Use the datum toolbar to establish datums and reference frames. Buttons
in the datum toolbar correspond to items on the datum menu.

Datum

Measure toolbar
Use the measure toolbar to measure and construct features. Buttons on the
measure toolbar correspond to items on the measure menu.

Probe toolbar
Use the probe toolbar to access probe functions and settings. Buttons on
the probe toolbar correspond to items on the probe menu.

View toolbar
Use the view toolbar to adjust the part view window. Buttons on the view
toolbar correspond to items on the view menu.

o RPN RELE

Tolerance toolbar
Use the tolerance toolbar to perform tolerances on selected features. But-
tons on the folerance toolbar correspond to items on the zo0ls menu.

Tolerance

AEE IOI@IAI—I//IJ-IHIQIE’I

Program toolbar
Use the program toolbar to access programming functions. Buttons on the
program toolbar correspond to items on the z00/s menu.

Frogram
@[ w2

File toolbar
Use the file toolbar to access file functions. Buttons on the fi/e toolbar
correspond to items on the file menu.

O | & &) &2 (2 | &
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To place a toolbar on the QC5000 desktop

Step 1

Select toolbars from the view menu.

Step 2
Highlight the desired toolbar as shown.

Toolbars

Toolbars on the QC5000 desktop have an 'X' in the box
next to them. An empty box indicates the item is currently
NOT on the desktop.

Step 3
Click the show button.

27
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To remove a toolbar from the QC5000 desktop

Step 1

Select toolbars from the view menu.

Step 2
Highlight the desired toolbar as shown.

Toolbars

Toolbars on the QC5000 desktop have an 'X' in the box
next to them. An empty box indicates the item is currently

NOT on the desktop.

Step 3
Click the Aide button.

28
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Customize your toolbars by adding or deleting buttons. Add buttons for
common tasks . Delete seldom used buttons to keep toolbar size manage-

able.
To add buttons to a toolbar

Step 1

Select customize from the tools menu.

Step 2
Select the z00lbars tab in the customize dialog box.

Customize

Program
Probe
olerance

et

Step 4
Highlight the desired button in the a// possible buttons list.

o
fiew
Window
All

Features

29
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Step 5
Click the copy button.

Step 6
Click OK.
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To remove buttons to a toolbar

Step 1

Select customize from the tools menu.

Step 2
Select the z00lbars tab in the customize dialog box.

Customize

Step 3

Step 4

o
fiew
Window
All

Features
ast
-t View
et
Line Color

Step 5
Click the remove button.

an

ﬁ View Rotator

31
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Step 6
Click OK.

32



Quick Start

Chapter 2
Quick Start

Use the quick start chapter to begin using the QC5000 immediately. This chap-
ter will describe the most common user tasks associated with the QC5000.
More detailed explanations for each task are found in subsequent chapters of
this guide.

Set machine zero

Step 1
Double-click the QC5000 icon on the Windows N'T desktop.

E

GICS000

Step 2
Move the axes of the CMM to the machine zero position (consult the CMM
user guide for more information) when the dialog box appears o the screen.

QC5000
0 Move the stage to the machine zero position, and select Ok

Step 3
Click OK in the dialog box.

“ CAUTION

Set machine zero every time you begin a QC5000 session. Machine
zero is used by QC5000 for SLEC (segmented linear error
correction) functions. If machine zero is not set, SLEC functions
will not work properly.

33
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Create a reference frame

Step 1
Click the primary plane button on the datum toolbar.

Eﬂiijjm

Prlmary Plane

Step 2
Measure three points on the plane as shown.

Primary \
Plane \\ /m} a&ﬂ@\
Q\ c e
RS vxgwa\ 7
NN I
N~
Step 3

Click OK in the dialog box.
Primary Plane = [=]E3

3 Pts
tp-tip

0ok Enter Pt | Bemove Last |

Cancel | Create... |

Step 4

Click the secondary line button on the datum toolbar.

A 2 O[]

Step 5
Probe two points on the secondary line. Space the points close to the opposite
ends of the line.

RN e
™~ K\SS/}V;. /f/gecnndary
- w‘/j’;’/ Line
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Step 6
Click OK in the dialog box.
Secondary Line I [=] B
2 Pts
tip 1
ok | Enter Pt | Remove Last |

Cancel | Create... |

Step 7

Click the line button on the measure toolbar.

¥ - [ IO0LAAITO

Step 8

Probe two points along the tertiary alignment as shown.

Secondary

Tertiary Line
Line
Zero
Point
Step 9
Click OK in the dialog box.
Measure Line = [=]E3
2 Pts
tp-tip
le\ | Enter Pt | Bemove Last |

Cancel | Create... |

Step 10
Click the zero point button on the datum toolbar.

Zero Point

35
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Step 11
Use the mouse to highlight the secondary and tertiary lines in the features list.

Step 12

36
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Measure a line (minimum 2 points)

Step 1
Probe two points on the line as shown.

Step 2
Click OK in the dialog box.
Measure Magic M =13
2 Pts
tip 1
ok | Enter Pt | Remove Last |

Cancel

Measure a circle (minimum 3 points)

Step 1

Probe three points on the circle as shown.

Step 2
Click OK in the dialog box.

Measure Magic = =] B3
3 Pts
tip 1

0Ok | Enter Pt | Bemove Last |
Cancel |
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Measure a cone (minimum 6 points)

Step 1

Probe six points on the cone as shown.

Step 2
Click OK in the dialog box.

Measure Magic o [=1 B
6 Pts
tip 1
0Ok %—l Enter Pt | Remove Last |
Cancel

38
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Measure a cylinder (minimum 6 points)

Step 1
Probe six points on the cylinder as shown.

Step 2
Click OK in the dialog box.

Measure Magic =1
6 Pts
tip 1
ok %_| EnterPt |  Remove Last |
Cancel |

39
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Measure a distance
Step 1
Highlight two linear feature on the features list.

Step 2
Click the distance button on the measure toolbar.

|Mt:asurt: Distanct:|

Step 3
Click OK in the dialog box.

= 1 Feature
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Save a part file

Step 1

Select save as from the file menu.

Step 2
Type a name for the part file in the file name text box in the dialog box.

Save Part As

b3

datrack 4un. 5PA = et
datrackdup 5RA

datrackdun 5FA & acson
datrackdwp 5PA

datrackBun GFA

datrackBxp. 5P

datrackByn 5PA

datrackByp. 5PA

Step 3

Select a storage location for the file using the folders box and/or drives box.

Save Part As

file_name

a1
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Step 4
Click OK in the dialog box.

Save Part As

file_name

42



Probing Technique

Probe Toolbar

Chapter 3
Using Probes

Probing technique refers to the method of moving CMM axes and entering
point data with a touch probe. All features are made up of points and all points
are taken with probes. In order to get good results from the QC5000 software
it is important to use proper probe technique and to input proper probe set-
tings.

Good probing techniques

. approach the feature from a 90 degree angle
. approach the feature from a distance of at least Imm
. do not probe a feature from an angle of 45 degrees or less

Bad probing techniques
. dragging probe across a part
. dropping probe off the edge of a part

The probe toolbar contains several buttons for intitiating probe functions.

Probe teach

Probe compensation
Cardinal probe compensation
Polar probe compensation
Auto enter

Probe library

Probe teach

Teach

Click the probe teach button to begin the calibration of a probe tip.

Probe compensation off

| No Probe Compensation |

Click the probe compensation button to toggle off probe compensation.
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Cardinal probe compensation

Iy
|Cardinal Probe Compensation|

Click the cardinal probe compensation button to toggle on/off probe cardinal
compensation. Use cardinal probe compensation for general measuring of fea-
tures to apply compensation for the probe tip radius in the probe direction.

Polar probe compensation

|Pu|ar Probe Cumpensatiun|

Click the polar probe compensation button to toggle on/off polar probe com-
pensation. Use polar probe compensation for probing point features in polar
coordinate mode.

Auto enter

Auto Enter

Click the auto enter icon to toggle on/off auto enter. Use auto enter to auto-
matically enter a point from a touch probe upon contact.

Probe library

1

Probe Library

Click the probe library button to access the probe library window.
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Probe compensation

Use the probe compensation feature to allow for less than perfect probe tech-
nique. It is simple enough to use good probe technique when measuring flat
features. Features on angled surfaces are more difficult.

Since perfect technique is difficult to achieve even on flat surfaces use probe
compensation all measurements. Probe compensation makes up for less than
perfect probe technique; it does not make up for bad probe technique.

Click the probe compensation button on the probe toolbar to toggle on/off
probe compensation. Probe compensation is the amount of offset applied for
the diameter of the probe tip. The direction compensation is applied is deter-
mined by the direction the probe travels immediately before taking a point.

Probe compensation off

| No Probe Compensation |

Click the probe compensation button to toggle off probe compensation. Use
porbe compensation off to turn off probe or cardinal compensation.

Cardinal probe compensation

5
’%ardinal Probe Compensation |

Click the cardinal probe compensation button to toggle on/off probe cardinal
compensation. Use cardinal probe compensation for general measuring of fea-
tures to apply compensation for the probe tip radius in the probe direction.

Polar probe compensation

|Pu|ar Probe Cumpensatiun|

Click the polar probe compensation button to toggle on/off polar probe com-
pensation. Use polar probe compensation for probing point features in polar
coordinate mode.
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To activate probe compensation

Step 1
Click the polar or cardinal probe compensation button on the probe toolbar.

Cardinal Probe Compensation |Pular Probe Compensation

OR

Step 1
Select probe compensation from the probes menu.

Brobe

Step 2

¥ Polar Pt



Quadra-Chek® 5000

Auto Enter

Probe Library

The simplest way to enter points is to use Auto Enter. Auto Enter records each
probe hit as a point. This allows point entry without keyboard, mouse, or
footswitch input after each probe hit.

0 NOTE

Auto Enter does not work with hard probes.
To activate auto enter

Step 1
Click the auto enter button on the probe toolbar.

Auto Enter

0 NOTE

The auto enter button remains depressed on the probe toolbar
while activated.

OR

Step 1

Select auto enter from the probes menu.

Prohe
¥ Contact Frobes | tip_MR ¥
Probe Cormpensation | Polar

Teach Contact Frobe...
Erobe Librany...

o NOTE

A check-mark appears next to auto enter on the menu when
active.

Probe library organizes all the probes used with the QC5000 software. Use
probe library to set up and manage probes and probe settings.

Probe set up functions include
. creating probe groups
. designating a master probe

Management functions include

. storing reference offset data

. storing probe qualification data

. adding/deleting probes from groups

a7
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Probe Families
& Groups
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Click the tool library button on the probe toolbar to view the tool library dialog
box. Probes are organized into families and groups. Families consist of groups.
Groups consist of probes.

Probe families organize similar probe groups. For example, the contact probes
family contains the groups: HardProbe, TouchProbe, StarProbe.

0 NOTE

QC5000 metrology software for manual CMMs uses only the
contact probes family. New probe families cannot be created.

Click on the plus (+) sign next to the contact probes family.

Probe Library
an

Ennlaclehe:

Observe the three default probe groups: HardProbe, TouchProbe, StarProbe.

Piobe Library

ContactProbes Ce
- HardProbe
TouchProbe
- StarPiobe

HardProbe group

Hard probes have no internal switching mechanism to detect contact with the
part. User simply position a hard probe in contact with the part and manually
enters the point.
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TouchProbe group

Prabe Library

Probes
= ContactProbes 37 Administiator
HardProbe H7m Adrministiatar

¥ 7 ouchProbs
Sia )

Touch probes have an internal switch that sends an electronical signal when the
probe contacts the part. This electronic signal allows the auto-enter feature of
the QC5000 to automatically enter the point.

StarProbe group

Piobe Library

Probes

& ContactProbes
HardPrabe
TouchProbe

Star probes are actually a variant of touch probes. Each star probes have five tips
arranged bottom, left, right, front, and back. These tips appear by default in the
StarProbe group.
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To create a new probe group

Step 1
Highlight the desired probe family for the new group.

Click on the new button.

Step 3

Type a name for the group in the name text box.

Mew Probe Group

-
k
—

.

1

Step 4

Check the auto change box for probes interchangeable with other groups. If
using an indexable or friction probe check the appropriate box otherwise pro-
ceed to step 4.

Mew Probe Group

-
3

1

[

Step 4
Enter the distance the probe must travel in a direction prior to making contact
with the part in the probe direction distance text box.
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Mew Probe Group

=
—

m .

1

0.00394] _fo

o NOTE

Probe direction distance determines in which direction probe
compensation is applied.
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There are two factors that influence probe measurements: the radius of the probe
tip and the spatial (X, Y, and Z) position of the probe tip. All measurements are
based on the location of the center of the probe tip. Probe compensation ap-
plies a calculation to correct for the radius of the probe on each measurement.
The compensation for each probe tip is calculated automatically when the probe
is taught.

Click on the TouchProbe group and observe the probes in the right-hand data
box. The following information appears in the probe data box by default name
of the probe, date of probe qualification, and the name of the person who per-
formed the qualification.

Hame [pate [whe |
lip_1 W Bainistrator
tip_2 7401 Administrator

The date and the name of the person qualifying the probe are
taken from the Windows system clock and login respectively.

Probe qualification, or probe teaching, refers to the process of establishing the
dimension of the probe tip. This process typically involves taking a number of
probe hts on a qualification sphere with a known diameter. Qualifying, or
teaching, a probe also provides offsets for probe compensation.

Master probe tips

Teaching a probe also establishes the spatial (X, Y, and Z) position of the probe
tip (master probe tip) or the X,Y, and Z offsets (non-master tips) from the mas-
ter tip. Each probe group has one master probe tip. The X, Y, and Z values of
each probe in a group is compared to the master probe. The difference becomes
the X, Y, and Z offset value for each non-master probe tip.

For example, a star probe group has five probe tips: one master tip and four
non-master tips. The X, Y, and Z position on the non-master tips are all calcu-
lated by their X, Y, and Z offset from the master tip. Since the tips on a star
probe are fixed and repeatable simply re-teaching the master tip is sufficient to
update the entire group.

The same holds true for index probes that can be moved into various repeatable
positions. Each position can be entered into probe library as a new tip. Estab-
lishing one position as the master tip allows all the non-master tips (positions)
to update when the master tip is re-taught.
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To teach (qualify) a master probe tip

Step 1
Highlight the desired probe as shown.

Probe Library

Frobes
£ ContactProbes
.. HardProbe
- TouchProbe

| StaProbe
. new_group

Step 2
Check the reference offser checkbox as shown.

7(0.00000

VI\Belerence offset [other interchangeable probes are referenced from this probe)

Step 3
Click on the teach button.

.eneral ‘ SizelOfs }

‘ Tip diameter: 0.00000

Offset s
{x 0.00000 M
0.00000

Step 4

Probe the qualification sphere as shown.

0 NOTE

4 points are the minimum required for a sphere measurement.
Use more points to increase the accuracy of your measurements.

Step 5
Click OK in the dialog box.

Reference Probe Bottom - (O =]

4 Pts
Bottom
0Ok bs_| EnterPt |  Remove Last |
Cancel
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To teach (qualify) a non-master probe tip

Step 1
Highlight the desired probe as shown.

Piobe Library

Frobes Hame [bae [whe I
E- ContactPrabes WP Adhiishatar
- HardProbe tip 2 3701 Admiristator
TouchProbe
- StarProbe
[
Step 2

Click the teach button.

.at | Sizejofs |
Tip diameter: 0.99980

Offset pre—~
% [0.00000 i[%l
v [0.00000

Z |0.00000

Step 3

Probe the qualification sphere as shown.

o NOTE

4 points are the minimum required for a sphere measurement.
Use more points to increase the accuracy of your measurements.

Step 4
Click OK in the dialog box.
Reference Probe tip_1 [P ] [
4 Pts
tip 1
ok | Enter Pt | Remove Last

Cancel |
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Changing Probes

There are a number of ways to select different probes. This section shows how
to view available probes, change probes, and add/delete probes.

To view the probes in a group

Step 1
Click the probe library button on the probe toolbar.

Probe Library

Step 2
Click on the plus sign to view the groups in the family.

Piobe Library

EonlaclPlubes

To change the current probe tip

o

=
Slar
o
g
=
g
El
2
%

Step 1
Click the probe library button on the probe toolbar.

1

Probe Library

Step 2
Click on the plus sign next to the desired group in the left-hand box.

Probe Library

Mame. Date
EnnlacIPlnhe: ContactProbes

Step 3
Highlight the desired group.

Probe Library

Probes MHame
- ContactProbes Bottom
- HardProbe Left
- TouchProbe Right

StarProbe Er:;i
new_gn:uu
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Step 4
Highlight the new probe tip as shown.

Piobe Library

Probes
= ContactProbes
HardProbe:

- T ouchProbe

Administrator

new_group

Step 5
Click the set current button

Step 6
Click OK.

OR

Step 1

Place the cursor over the status bar as shown.
Step 2
Click until the desired probe appears in the status bar.

[Active Prabe]
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To add probe tips

Step 1
Click the probe library button on the probe toolbar.

Step 2
Highlight the desired group.

377401
37Am

Step 3
Click the new button.

Step 4

Type a name for the probe tip in the name text box.

Hew Probe Tip

Spherical r

Step 5
Select the appropriate probe type from the pull down list.

Mew Probe Tip E3
new tipt |
Sphorical =

Spherical

Optical Xhair

57



Chapter 3 Using Probes

Step 7
Check the show this probe in the probe menu box.

Hew Probe Tip E3

new_tipl

spherical || Gancel|

Step 8
Click OK.

Mew Probe Tip

how it | OK[

spherical | Cancel |
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To delete probe tips

Step 1
Click the probe library button on the probe toolbar.

Probe Library

Step 2
Click on the plus sign next to the desired group in the left-hand box.

Probe Library

Probes Mame
- ContactProbes Biottam
- HardProbe Left
- TouchProbe Right

Bork
new_grou “h

Step 3
Highlight the probe tip to be deleted.

Probe Library

Prabes [Mame [Date [wha ]
E+ ContactProbes fip_1 O Adniristiator
- HardProbe tin_2 | Admiristrator
TouchProbe -
- StarProbe
new_gioup

Step 4
Click on the delete button.

T [Name TDae Twhe [ New
tp_1 3070 Admiristator
37 Adrinistrator
Set Current
Disqualif-

Step 5
Click yes in the dialog box.

acso00
@ Are you sure you want to delete the selected item?

0 NOTE

The QC5000 does not permit the probe in current use to be
deleted. The current can be deleted only after a new probe tip is
assigned as current.
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Probe Results Window

60

The results window displays the following information for probe qualification
J X,Y,Z offsets (measured from the center of the probe)

. probe diameter
. form (a numerical representation of the deviance from the nominal form)
. qualification sphere diameter
&% Results =] 3
ﬂ tip_1
X = 0.00000Y = o.00000 2 = 0.ooooo
D = 0.99985 F = 0.00000 AD= -0.99971

0 NOTE

The qualification results window is a view only window. No

information can be dragged into other windows from the
qualification results window.

0 NOTE

If the F (form) value shown in the probe results window is large
re-teach the probe. In general, an F value larger than the
resolution of the encoders is considered large. For example, an F
value of 3 microns is large if using 2 micron encoders.
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Getting Started

Chapter 4
General Measuring

Set machine zero

Machine zero is the location where all three axes of the coordinate measuring
machine (CMM) read zero. This is an arbitrary point usually selected because it
is at the end of negative travel for each axis. Since the machine zero position can
vary from machine to machine, consult the distributor or manufacturer infor-
mation for the specific procedure.

To set machine zero

Step 1
Double-click the QC5000 icon on the Windows N'T desktop.

E

GICS000

Step 2
Move the axes of the CMM to the machine zero position (consult the CMM
user guide for more information) when the dialog box appears o the screen.

QC5000
0 Move the stage to the machine zero position, and select Ok

Step 3
Click OK in the dialog box.
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o NOTE

Use the following procedure if the QC5000 software is already
running and machine zero is not set.

Step 1

Select options, then general options, from the tools menu.

Tools

Options Dptians...

Step 2

Select the general tab in the general options window.

o NOTE

If the general tab is greyed out, enter the supervisor password
on the supervisor tab.
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Step 3

Select hard stop in the machine zero box.

Step 4
Click the set now button.

Step 5
Move the axes of the CMM to the machine zero position (consult the CMM
user guide for more information) when the dialog box appears o the screen.

Step 6
Click OK in the dialog box.
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Step 7
Click OK in the general options window.

Set machine zero every time you begin a QC5000 session. Machine
zero is used by QC5000 for SLEC (segmented linear error
correction) functions. If machine zero is not set, SLEC functions

will not work properly.
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Reference Frame
Parts are made up of features. Features are made up of points. Points are loca-

tions within the measuring envelope of the CMM. The measuring envelope is
the area of the CMM that can be reached by the probe.

Righ side of TR

The machine coordinate system defines all the points in the measuring envelope
starting a machine zero. Machine zero is the beginning of positive travel on
each axis.

Fegha sida of O
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Projection planes
A projection plane is the lateral extension of one axis along another axis in the
machine coordinate system.

- = X axls

¥ axis

r
£ ais

For example, the XY plane is the lateral extension of the X axis along the Y axis.

YZ pecjection
plEns=

ZE projectios

Zans

Machine coordinates

Machine coordinates describe the distance of points within the measuring enve-
lope from machine zero. Until a reference frame is created the QC5000 displays
machine coordinates in the DRO window. Once a reference frame is estab-
lished the DRO display part coordinates.

Part coordinates

Part coordinates describe the distance of points from the datum, or zero point,
of the reference frame. Reference frames are created by probing a primary plane,
a secondary line, and a zero point.

o NOTE

Set machine zero before establishing a reference frame and be
sure the current probe is qualified.
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To create a reference frame

Step 1
Click the primary plane button on the datum toolbar.

Eﬂiijjm

Prlmary Plane

Step 2
Measure three points on the plane as shown.

Primary \
Plane \\ /m} a&ﬂ@\
Q\ c e
. vxgwa\ 7
NN I
\:\\\ L
Step 3
Click OK in the dialog box.
Primary Plane = [=]E3

3 Pts
tp-tip
Qk%_l Enter Pt | Remove Last |
Cancel | Create... |

Step 4

Click the secondary line button on the datum toolbar.

A 2 O[]

Step 5
Probe two points on the secondary line. Space the points close to the opposite
ends of the line.

R o
\\“\:“\3 > H/Secnndary
- v‘f}f Line
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70

Step 6
Click OK in the dialog box.
Secondary Line = =] B3
2 Pts
tip 1
le\ | Enter Pt | Bemove Last |
L215
Cancel | Create... |
Step 7

Click the line button on the measure toolbar.

¥ - [ IO0LAAITO

Step 8

Probe two points along the tertiary alignment as shown.

Secondary
Tertiary Line
Line
Zero
Point
Step 9
Click OK in the dialog box.
Measzure Line = [=]E3
2 Pts
tp-tip
le\ | Enter Pt | Bemove Last |
Cancel | Create... |
Step 10
Click the zero point button on the datum toolbar.
A 3

Zero Point
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Step 11
Use the mouse to highlight the secondary and tertiary lines in the features list.

Step 12
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Measuring 2D Features

To probe a point

Step 1
Click the point button on the measure toolbar.

OEAACIOISS
Measure Point

Step 2
Probe the point as shown.

Step 3
Click OK in the dialog box.

Measure Point =] B3

1 Pt
tip 1

0ok [ | Enter Pt | Bemove Last |

Cancel | Create... |
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To probe a line (2 points)

-

Step 1

Click the line button on the measure toolbar.

¥| - A IOI0AAEO ‘

Step 2
Probe two points on the line as shown. Space the points close to the opposite
ends of the line.

Step 3
Click OK in the dialog box.
Measure Line =10 x|
2 Pts
tip 1
ok | Enter Pt | Remove Last |

Cancel | Create... |
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To probe an arc (3 points)

/a

Step 1
Click the arc button on the measure toolbar.

Measure Arc

Step 2
Probe three points on the arc in the order shown.

Step 3
Click OK in the dialog box.
Measwe Arc I [=] £
3 Pts
tip 1
ok | Enter Pt | Remove Last |
Cancel | Create... |
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To probe a circle (3 points)

Ol

Step 1
Click the circle button on the measure toolbar.

FOOLIACIO=T S

Step 2
Probe a point on the edge of the circle

Step 3
Probe the second point approximately 120 degrees from the first point.
Step 4
Probe the third point approximately 120 degrees from the second point.
Step 5
Click OK in the dialog box.
Measure Circle =] B3
3 Pts
tip 1
0ok [ | Enter Pt | Bemove Last |

Cancel | Create... |
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To probe a slot (5 points)

Step 1
Click the slot button on the measure toolbar.

Measure Slot

Step 2
Probe the first two points as shown.

Step 3

Probe a point, as near the center as possible, on the first arc.

Step 4
Probe a point near the middle of the second side of the slot.
Step 5
Probe a point, as near the center as possible, on the second arc.
Step 6
Click OK in the dialog box.
Measure Slot = [=]E3
5 Pts
tip 1
0ok [ | Enter; Pt | Bemove Last |

Cancel |
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To probe a plane (3 points)

P

Step 1
Click the plane button on the measure toolbar.

Step 2

Measure three points on the plane as shown.

Step 3
Click OK in the dialog box.

Measure Plane = [=]E3

3 Pts
tp-tip
ok | Enter Pt | Remove Last |
Cancel | Create.. |
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Measuring 3D Features

To probe a cone (3 points)

A

Step 1
Click the cone button on the measure toolbar.

AenFnEE=EE
[Measure Cone
Step 2

Probe three points around the top of the cone spacing the points evenly as shown.

Step 3
Probe three points around the bottom of the cone spacing the points evenly as
shown.

Step 4
Click OK in the dialog box.

Measure Cone = =] B3
6 Pts
tip 1

0ok [ | Enter Pt | Bemove Last |

Cancel | Create... |
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To probe a cylinder (6 points)

Step 1
Click the cylinder button on the measure toolbar.

|Measure Cylinder|

Step 2
Probe 3 points around the top of the cylinder spacing the points evenly as shown.

Step 3
Probe 3 points around the bottom of the cylinder spacing the points evenly as
shown.

Step 4
Click OK in the dialog box.

Measure Cylinder (O[]
6 Pts
tip 1
ok | Enter Pt | Remove Last |
Cancel | Create... |
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80

To probe a sphere (5 points)

Step 1
Click the sphere button on the measure toolbar.

Measure Sphere

Step 2
Probe a point on the top of the sphere as shown.

1

Step 3

Probe 3 points around the equator of the sphere as shown.

Step 4
Click OK in the dialog box.

Measure Sphere = =] 3
4 Pts
tip 1

0ok [ | Enter Pt | Bemove Last |

Cancel | Create... |
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Constructing Features

Point Constructions

It is sometimes useful to construct a new feature from existing features. This
section demonstrates all feature constructions.

@ Center Point

To construct a center point

Step 1

Use the mouse to highlight a slot, circle, or other positional feature on the fea-

tures list.

0.00000 0.00000 0.00000
Plane 4 Primary -81.41003 -38.34949 0.00000
Line 5 Skeu -56.13519 0.00000 0.00000

Step 2

Click point button on the measure toolbar.

Step 3
Click OK in the dialog box.

7 1 Feature
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82

Apex Point

To construct an apex point

Step 1

Use the mouse to highlight a cone or an angle on the features list.

0.04394
Point 7 Zero 0.00000
Plane 4 Primary -81.41003
Lin= © Skew -56.13519

Step 2

-38.08729
-37.55966
0.00000
-38.34949
0.00000

0.00000
0.00000
0.00000
0.00000

Click the point button on the measure toolbar.

Step 3

10.16752

9.56230
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Application Point

Midpoint of a linear feature or plane

To construct an application point

Step 1

Use the mouse to highlight a linear feature or plane on the features list.

= 763
—-1z.66581 0.00000 10.16752
Cone 10 -114.21462 -19.04309 -14.66127
Slot 9 -109.49386 -38.08729 0.00000 9.56230
Line & 0.04394 -37.55966 0.00000
Point 7  Zero 0.00000 0.00000 0.00000
Plane 4 Primary -81.41003 -38.34949 0.00000
Line § Skew —-56.13519 0.00000 0.00000

Step 2

Step 3
Click OK in the dialog box.

= 1 Feature
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&
i

Anchor Point

L

To construct an anchor point

Step 1

Use the mouse to highlight a linear feature on the features list.

—76.11695 -12.66581 0.00000 10.16752
—-114.z21462 -19.04309 -14.66127
—11 3 729 0.00000 9.56230

— 3

0.04394 -37.55366 0.00000
Point 7  Zero 0.00000 0.00000 0.00000
Plane 4 Primary -81.41003 -38.34949 0.00000
Line 5 Skew -56.13519 0.00000 0.00000

Step 2

Step 3

Step 4

Right click in the results window and select anchor point from the list.

roint 18, from 1 Feature

-4.316512 Y = -2_.548666Z = -0.116353
0.000000 RF= Temp PP= XY

hor point K
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Bounding Points

To construct bounding points

Step 1

Use the mouse to highlight a linear feature on the features list.

15
10. 16752

8.56230

Point 7 Zero
Flans 4 Frimary

Step 2

Step 3

= 1 Feature

Step4

Right click in the results window and select endpoint 1 (top) or endpoint 2(bot-

tom) from the list.

Point 19, from 1 Feature

-3.078601F% = -1.460228 Z = -0.262281
0.000000 RF= Temp PP= 3d
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Intersection of 2 Lines

To construct a point from 2 intersecting lines

Step 1
Use the mouse to highlight two intersecting lines on the features list.

. li}
Plane 4 Primary -81.41003 -35.34949 0.00000
Lins S Skew -56.13518 0.00000 0.00000

Step 2

Step 3
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Closest Point of Approach

To construct a closest point of approach point

Step 1

Use the mouse to highlight two linear features on the features list.

-114.21462 -19.04309 -14.66127
-109.493586 -38.08729 0.00000 9.56230

0.04394 -37.559¢66 0.00000
Point 7  Zero 0.00000 0.00000 0.00000
Plane 4 Primary -51.41003 -35.34949 0.00000
Line 5 Skew -56.13519 0.00000 0.00000

Step 2
Click the point button on the measure toolbar.

Measzure

x| -[A100

Step 3
Click OK in the dialog box.

= 2 Features

Step 4
Right click in the results window and select closest point of approach from the
list.

Point 21, from 2 features

0.oo00000Y = 0.000000 Z = -D.361966
0.000000 RF= XY
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Intersection of 2 Circles

To construct points from intersecting circles

Step 1
Use the mouse to highlight two overlapping circles on the features list.

Circle & -T6.11635 -1z.66581

Cone 10 -114.21462 -19.04309 -14.66127

Slat 9 000 9.56230

-35.43994 0.00000
-105.22909 -65.87156 0.00000
0.04394 -37.55366 0.00000

Step 2

Step 3

Step 4
Right click in the results window and select intersect point 1 or intersect point
2 from the list.

Point 24, from 2 features

-3.176766 Y
0.000000 RF

-0.016324

-0.549068 Z
mr D XY
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° Midpoint of 2 Circles

To construct a midpoint from two circles

Step 1
Use the mouse to highlight two circles on the features list.

-76.11695 -12. 66561 0.00000 10.16752
-114.21462 -15.04309 —14.66127

-109,49386 -38.08729 0.00000 9.56230
-76. 30 9.52985
-133.27126 -35.43994
-105.22909 -65.87156

0.02394 -37.55966

Step 2

Step 3

Step 4

Right click in the results window and select midpoint from the list.

Point 27, from 2 features

-3.082877 Y =
0.000000 RF= XY
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Intersection of a Line and a Circle

4

To construct a point from the intersection of a line and a circle

Step 1

Use the mouse to highlight a circle and an intersecting line on the features list.

Circle 8 -76.11695 —-1z.665681 0.00000 10.16752
Cone 10 -114.21462 -19.04309 -14.66127
0.00000

Line 18

Point 17

Foint 16 -76.37987 -76.13874

Line 13 -133.27126 -35.43994 0.00000
001

Step 2

Step 3

Step 4
Right click in the results window and select intersect point lor intersect point 2
from the list.

Point 29, from 2 features

-3.074428 Y
0.000000 RF

-2.801044 2 = -0.075302
Temp PP= XY
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Midpoint of 2 Positional Features

To construct a midpoint from 2 positional features

Step 1
Use the mouse to highlight two positional (circles, spheres, cylinders, etc.) fea-
tures on the features list.

-38.08729

-0.01205

-76.13874
Line 13 . -35.43994 0.00000
Line 12 . -65.87156 0.00000

Step 2

Step 3

Step 4

Right click in the results window and select midpoint from the list.

Point 30,

-3.082877 Y =
0.00000D RE= XY
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¢ Perpendicular Point
Constructed from a Plane
and a Positional Feature
AERN

To construct a perpendicular point from a positional feature and
a plane

Step 1
Use the mouse to highlight a plane and a positional feature on the features list.

Cylinder . . . 16.96087

Cirele 15 . . . 10.89186
Cone 10
Slot 9 . . . 9.56230
Cirele 14 . . . 9.52985
Foint 7
Plane 4

Step 2

Measure Point

Step 3
Click OK in the dialog box.

2 Features = =] B3

To measure a point, you may probe a point or construct a point i’
from previously measured features. Yhen probing a point,

default probe comp tion will occur along the part axis which
Qk|\ | Enter Pt Bemove Last |
Cancel | Create... |
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To construct a point from a linear feature and a plane

Intersection of a Plane and Line

Step 1
Use the mouse to highlight a linear feature and a plane on the features list.

0.89845 57.09007 25.38728
1
Circle 15 13007 -12.66557 0.00000 10.65819¢6
Cone 10 21462 -19.04309 -12.66127
Slot 9 -35.08729 0.00000 5.56230
Circle 14 -63.46472 . 9.52985

Step 2

Step 3
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924

Intersection of 3 Planes

To construct a point from the intersection of 3 planes

Step 1
Use the mouse to highlight 3 planes on the features list.

{2 Features I [=] 3
Program | TruePos| Features | Report|

(]t [usxe [oatum [ X [ ¥ [ z I a [ 5 J=l
A Cone 10 -114.21462 -13.04308 -14.66127 5.02601

0 ~105.45386 —38.08725 0.00000 5.56230 4.78115
(@] 9.52985 4. 76492

Lle 5 k Skew —6.13519 . 000 0.00000

- .
Step 2

Click the point button on the measure toolbar.

OEAMGIO<

Measure Point
Step 3
Click OK in the dialog box.

3 Features = [=]E3

To measure a point, you may probe a point or construct a point ﬁ’
from previously measured features. When probing a point,
default probe comp tion will occur along the part axis which

Ok [ | Enter Pt Remove Last |

Cancel | Create... |
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Line Constructions

Aods Line

Step 1

Use the mouse to highlight a linear feature in the features list.

-109.49386
Circle 14 -76.12630

Plane 21 -107.46508
Plane z0 -57.07450
Point 7 Zero 0.00000
Plane 4 Primary -81.41003
Line 5 Skew -56.13519

Step 2

Step 3
Click OK in the dialog box.

= 1 Fealuss

To construct an axis line from a linear feature

9.56230
9.52985
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AN Plane Axis (Normal Line)

To construct a plane axis line (Normal Line)

Step 1
Use the mouse to highlight a plane on the features list.

-19.04309
-38.08729
-63. 46472

-14.66127
0.00000
0.00000

9.56230
9.52985

Flane 20 . -76.15658 -7.38423
Point 7  Zero . 0.00000 0.00000
Plane 4 Priwary . -38.34943 0.00000
Line 5 Skew . 0.00000 0.00000

Step 2
Click the line button in the measure toolbar.

Step 3
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— Slot Lines

To construct a midline from the sides of a slot

Step 1
Use the mouse to highlight a slot on the features list.

iy Cone 10 —19.04309 —-14.66127

Cirele 14 k -76.12630 —63.46472 0.00000 9.52985

Flane 21 -107.46508 -64.91925 -6.46801
Plane 20 -57.07450 —76.15658 -7.38423
Point 7 Zero 0.00000 0.00000 0.00000
Flane 4 Primary -81.41003 -38.34949 0.00000
Line S Skew -56.13519 0.00000 0.00000

Step 2
Click the line button in the measure toolbar.

Measure Line

Step 3
Click OK in the dialog box.

= 1 Feature
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/

Two Point Line Constructed
from 2 Positional Features

~

_/

To construct a 2 point line from two positional features

Step 1
Use the mouse to highlight two positional features on the features list.

.04309
.087238

Plane 21

Plane z0 —-57.07450
Point 7  Zero 0.00000
Plane 4 Primary -81.41003

Step 2

Step 3
Click OK in the dialog box.

= 2 Features
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Tangent Line Constructed from
2 Radial Positional Features

To construct a tangent line from 2 radial positional features

Step 1
Use the mouse to highlight two radial positional features on the features list.

10.65196

9.56230

Flane 21

Plane 20 -57.07450
Point 7 Zero 0.00000
Flane 4 Primary -81.41003

Step 2

Step 3

29
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Step 4

Right click in the results window and select tangent 1 or tangent 2 from the list.

Line 17, from 2 features

90.052 YZ<= 0.000 ZX< 90.000
-3.047306 ¥ = -1.546760Z -0.015339
0.000000 RF = Ref #1 PP XY
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Intersection of 2 Planes

To construct a line from the intersection of 2 planes

Step 1
Use the mouse to highlight two planes on the features list.

Circle 15 -76.13007 . 0.00000 10.69196
Cone 10 -114.21462 . -14.66127
Slat 9 -109.49386 . 0.00000 9.56230

Circle 14 -76.12630 . 0.00000

0.00000 . 0.00000
Plane 4 Primary -81.41003 . 0.00000

Step 2
Click the line button on the measure toolbar.

M eazure

|- 1A I0/0]

Step 3
Click OK in the dialog box.

= 2 Features
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Bisector of 2 Linear Features
(Bisector Line 1)

To construct a bisector of 2 linear features

Step 1
Use the mouse to highlight two linear features on the features list.

Line 2 Skew -68.40934 0.00000 0.00000
Line 3 0.02896 -38.65587 0.00000
Foint 4  Zero 0.00000 0.00000 0.00000

Circle § —76.11771 -38.07186 0.00000
004

Step 2

M eazure

|- I0I0L

Step 3
Click OK in the dialog box.

T 2 Features
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Bisector of 2 Linear Features
(Bisector Line 2)

To construct a perpendicular bisector of 2 linear features

Step 1
Use the mouse to highlight two positional features on the features list.

Line 2 Skew —£8.40934 0.00000 0.00000
Line 3 0.02896 -38.65587 0.00000

Foint 4  Zero 0.00000 0.00000 0.00000
Circle § —76.11771 -38.07186 9.85266

—11
—59.1408¢6 =

Step 2

Click the line button on the measure toolbar.

Step 3
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Step 4
Right click in the results window and select bisector 2 from the list.

Line 21, from 2 features

135.014 ¥YZ<= 0.000 ZX< 90.000
-4.916872Y = -3.527372Z 0.000000
0.000000 RF = Ref #1 PP XY




Quadra-Chek® 5000

Line Constructed from the
Closest Points of 2
Non-Intersecting Linear Features

To construct a closest point of approach line from 2 linear
features

Step 1

Use the mouse to highlight two linear features on the features list.

¥ Features =l 3
Program| TruePos | Features| Report|
[z [t [usme [oatum [ B [ v [ z I d [ B J=!
0 slocs -109. 49386 -38.08729 0.00000 5.56230 4.78115
circle 14 -76.12630 -63.46472 0.00000 5.52585 2. 76492
-
-~
- Line 22 0.00000 ~76.28605 —5.86449
Point 7  Zere 0.00000 0.00000 0.00000
& Flanc ¢  Primacy -81.41003 -38.34949 0.00000
~  Line 5 Skew -56.13513 0.00000 0.00000
i i

| - |7 IO[0LAAFHOl=KT

-

Step 3
Click OK in the dialog box.

2 Features = [=]E3

To measure a line, you may probe the line or construct a line i’
from previously measured features. When probing a line,

probe comp tion is aut tic. ¥hen the projection is setto
5|
0ok Enter Pt | Bemove Last |

Cancel | Create... |
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Step 4

Right click in the results window and select closest from the list.

Line 22, from 2 features

112.527 YZ< 180.000 ZX< 90.000
—2.457915Y -2.507476 Z o.oooooo
0.000000 RF Ref 4# XY
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Perpendicular Line Constructed
from a Positional Feature to a

o Linear Feature

To construct a line from a positional feature perpendicular to a
linear feature

Step 1
Use the mouse to highlight a positional feature and a linear feature on the fea-
tures list.

Q0 Sphere 19 20.20608 0.59545 57.09007 25.38728 12.6936

Cone 10 -114.21462 -19.04309 -14.66127
Slot 9 -109.49386 -38.08729 0.00000 9.56230
Circle 14 -76.12630 —63.46472 0.00000 9.52985
Line 24 -109.03745 -64.2 65687 0.00000
Line 23 -5%.93788 —76.16538 0.00000
Line 22 0.00000 —76.28605 -9.86449

Step 2

Click the line button on the measure toolbar.

Step 3
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<— &— Parallel Line Constructed

from a Positional Feature
and a Linear Feature

To construct a line parallel to a linear feature using a positional
feature

Step 1
Use the mouse to highlight a positional feature and a linear feature on the fea-
tures list.

-114.21462 -19.04309 -14.66127

-109. 49386 -38.08729 0.00000 9.56230
Circle 14 -76.12630 -63.46472 0.00000 9.52985
Line 24 -109.03745 —64.26587 0.00000
Line 23 -54.93768 =76.16538 0.00000
Line 22 0.00000 —76.28605 -9.836£443

AN SI=1-40) =

=

Step 2
Click the line button on the measure toolbar.

Step 3




Quadra-Chek® 5000

Step 4
Right click in the results window and select parallel from the list.

& Results

Line 23, from 2 features

90.020 YZ<= 0.040 ZX<= 333.234
-3.048046Y = -1.048189Z = -0.014362
0.000000 RF = Ref #1 PP = 3d

109



Chapter 4 General Measuring

‘ Perpendicular Line Constructed
from a Positional Feature and

EE a Plane

To construct a perpendicular line through a plane and a posi-

tional feature

Step 1

Use the mouse to highlight a positional feature and a plane on the features list.

EE Features I =]
Program | TruePos | Features| Report|

[z [ [rzwe [patwa x I ¥ [ z [ d [ r |-l
0 st s -109.49386 -35.08723 0.00000 3.56230 4.78115
[@] 5472 0.00000 El 5

- Line z4 -109.03745 -64.26587 0.00000 =i
- Line 23 -54.03788 ~75.16538 0.00000

- Line 22 0.00000 ~76.28605 -9.86449

. Point 7 Zero 0.00000 0.00000 0.00000

[E] Plane 4 Primary 51. . 949

- Line 5  Skew b -56.13513 0.00000 0.00000

i .

Step 2
Click the line button on the measure toolbar.

¥ - A [OI0LAACIOIAT

Measure Line

Step 3
Click OK in the dialog box.

2 Features = [=]E3

To measure a line, you may probe the line or construct a line i’
from previously measured features. When probing a line,

probe comp tion is aut tic. ¥hen the projection is setto
0ok M | Enter Pt Bemove Last |
Cancel | Create... |
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Line Rotated from Leg of an
Angle

G—»

To construct a rotated line from the leg of an angle and the
angle

Step 1
Use the mouse to highlight an angle and a leg of an angle on the features list.

Sphere 19 20.z0608 0.89845 57.09007 25.38728
Cylinder -76.03881 -38.02763 -8.08435 18.96087

Circle 15 -76.13007 —-12.68557 0.00000 10.69196

Cone 10 -114.21462 -19.04309 -14.66127

Cirele 14 -76.12630 —63.46472 0.00000 9.52985
—6:

Step 2

Step 3
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Gage Line from 2 Lines

¥

To construct a gage line

Step 1
Use the mouse to highlight 2 lines on the features list.

-15.04309
-63.26472 9.52985

Line 22 . -76.28605
Point 7 Zero . 0.00000
Plane 4 Primary . -38.34949
Line 5 Skeuw . 0.00000

Step 2

Step 3
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Step 4
Right click in the results windowand select gage line from the list.

Line 29, from 2 features

145.533 YZ< 0.000 ZX<= 90.000
-4.271158 Y -2.664067 Z = 0.00000D
0.000000 RF . #1 PP_— XY

Enter a length in the gage line dialog box and click OK if the lines are not
parallel.

Gage Line
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E% Projection of a Line to a Plane

To construct a line by projecting an existing line on a new pro-
jection plane

Step 1
Use the mouse to highlight a line on the features list.

-19.

-76.258605
Point 7 Zero 0.00000
Plane 4 Primary -81.41003 -38.34949
Lin= © Skew -56.13519 0.00000

Step 2
Click on the projection box in the status bar until the desired projection (XY,
YZ, ZX) plane appears.

Step3

Click the line button on the measure toolbar.

Measure

x| - 171001

Step 4
Click OK in the dialog box.

= 1 Feature
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Circle Constructions

Circle Constructed from a Sphere

To construct a circle from a sphere

Step 1
Use the mouse to highlight a sphere on the features list.

Cylinder -76.03881 . 15.96087

Circle 15 -76.13007 -12.66557 10, 69196

Cons 10 -114.z21462 -19.04309 —-14.66127
Circle 14 -76.12630 -63.46472 0.00000 9.52985
Line 27 -55.52301 -19.03383 0.00000
Line 26 -45.96094 -19.50256 0.00000
Line 22 0.00000 -76.28605 -9.86449

Step 2
Click on the projection box in the status bar until the desired projection (XY,
YZ, ZX) plane appears.

nctien PMlean

Step 3

Click the circle button on the measure toolbar.

Step 4
Click OK in the dialog box.

| 1 Feature

115



Chapter 4 General Measuring
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Circle Constructed from a Cone

To construct a circle from a cone

Step 1

Use the mouse to highlight a cone on the features list.

Sphere 19 . 0.59545 25.38728
Cylinder . -38.02763 . 18.96087
-12.66. . 10.65196
-19.04309
-63.46472 9.52985
Lines 27 . -19.03383
Line 26 . -19.50256
Line 22 . -76.28605
0.00000

Step 2

Measure Circle

Step 3
Click OK in the dialog box.

=1 1 Feature

Step 4
Enter the desired radius in the gage circle dialog box and click OK.

Gage Circle
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Circle Constructed from an
Intersecting Plane and Cylinder

To construct a circle from an intersecting plane and cylinder

Step 1
Use the mouse to highlight a cylinder and a plane on the features list.

5.08435 18,9603

0.00000 10.8519¢6
Cone 10 -114.21462 . -14.66127

Circle 14 -76.12630 . 0.00000 5.52985
Line 22 0.00000 -9.86449
Point 7 0.00000 . 0.00000

Step 2

Step 3

Click OK in the dialog box.

T 2 Features
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Circle Constructed from an
Intersecting Cylinder and Cone

To construct a circle from an intersecting cylinder and cone

Step 1
Use the mouse to highlight a cylinder and a cone on the features list.

Q0 Sphere 19 20.20608 0.59545 57.09007 25.38728 .

Cylinder 5
Circle 15 -76.13007 -12. 66557 0.00000 10.69196
Cone 10 -114.21462 -19.04309

Circle 14 -76.12630 -63.46472 0.00000 9.52985
Line 22 0.00000 -76.28605 -9.86443

Point 7 Zero 0.00000 0.00000

Plane 4 Primary -81.41003

Step 2

Step 3

Click OK in the dialog box.

T 2 Features
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Circle Constructed Tangent to 2
Intersecting Lines

To construct a circle tangent to 2 intersecting lines

Step 1

Use the mouse to highlight 2 intersecting lines on the features list.

-114.21462 -19.04309 -14.66127
-76.12630 -63.46472 9.52985

Line 22 0.00000 -76.28605
Point 7 0.00000 0.00000
Flane 4 Primary -81.41003 -38.34949
Line § Skew -56.13519 0.00000 0.00000

Step 2
Click the circle button on the measure toolbar.

Step 3

Click OK in the dialog box.

T 2 Features

Step 4
Enter the desired radius in the gage circle dialog box and click OK.

Tangent Cicle

0.500000000000
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Changing the Location of a
Tangent Circle Construction

To change the location of a tangent circle

Step 1

Use the mouse to highlight the tangent circle on the features list.

FE Features 8 [=] B3
Program | TruePos | Features | Report|

[z ] Jwame Joazum | X I T I z | a I 3 2

Circle 14 —76.12630

14258 -75.89889

0.00000 -76.28605

Point 7  Zero 0.00000 0.00000
Primary —51.41003 -38.34549

Line 5 Skew -56.13519 0.00000

E vm-v\WEo

Step 2
Right click in the results window and select tangent 1, tangent 2, tangent 3, or
tangent 4 from the list.

&% Results JH =] 3
@ Circle 42, from 2 features

r = o.500000d = 1.000000

X = -3.141799 Y = [UTangencided -0.285336
F = 0.000000 RF= XY

Tangent circle 2

Tangent circle 4
MName...

Tolerance 2
DDE Cutput...

Delete Selectian...
Feature Properties..

Fields 2
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Plane Constructions

Plane Constructed from the
Midpoint of a Line

To construct a plane from the midpoint of a line

Step 1
Use the mouse to highlight a line on the features list.

Circle 14 -76.12630 —-63.46472
Circle 30 -80.78039 -74.90525

-107.37187

-57.14258 -75.89689
0.00000 —76.28605

Point 7 Zero 0.00000 0.00000
Plane 4 Primary -81.41003 -38.34949
Line 5 Skew -56.13519 0.00000

Step 2

Step 3

Click OK in the dialog box.

= 1 Feature
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Plane Constructed from a Line
and a Positional Feature

To construct a plane from a line and a positional feature

Step 1
Use the mouse to highlight a line and a positional feature on the features list.

-108.75734 —63.95045 0.00000
-59.14086 -76.14959 0.00000

Step 2
Click the plane button on the measure toolbar.

Measure

NIl ldel]

Step 3

Click OK in the dialog box.

= 2 Features
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Midplane Constructed from
2 planes (Midplane 1)

To construct a midplane from 2 planes

Step 1
Use the mouse to highlight 2 planes on the features list.

-107.37187
-57.14258 -75.89680 0.00000
0.00000 -76.28605 -9.86443
0.00000 0.0o0
-81.41003

Line § Skew -56.13519 0.00000 0.00000

Step 2

Step 3

Click OK in the dialog box.

= 2 Features
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Midplane Constructed from
2 planes (Midplane 2)

To construct a perpendicular midplane from 2 planes

Step 1
Use the mouse to highlight 2 planes on the features list.

-107.37187 -64.74135

-57.14258 -75.89689

0.00000 -76.28605

Point 7 0.00000

Flane 4 Primary 5 3 3 E]
Line §

Step 2

Measure Plane

Step 3
Click OK in the dialog box.

= 2 Features

Step 4
Right click in the results window and select midplane 2 from the list.

Plane 12, from 2 features

-1.354069 Y -1.532073 Z -0.257090
0.432 YZ< 273.277 ZX< 97.515
0.000000 RF Ref #1 PP 3d
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Sphere Constructions

Sphere Constructed from a Cone

To construct a sphere from a cone

Step 1

Using the mouse to highlight a cone on the features list.

9.52985

Circle 30 -80.73039 -74.90825 . 2.00000
Plane 31 -15.87173 -3g.0z7z8

Line 29 -107.37187 -64.74135 0.00000

Line 28 -57.14258 -75.89689 0.00000

Line 22 0.00000 -76.28605 -9.86449

Step 2
Click the sphere button on the measure toolbar.

Step 3
Click OK in the dialog box.

= 1 Feature

Step 4
Enter the desired radius in the gage ball dialog box and click OK.

0.500000000000
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Cylinder Constructions

Cylinder Constructed from 2
Co-axial Circles

To construct a cylinder from to 2 co-axial circles

Step 1
Use the mouse to highlight 2 co-axial circles on the features list.

Circle 36

Circle 30 . a. o
Line § . 0.00000
Plane 31 . -3g&.0z2728 —4.47516
Line 29 -64,74135 0.00000
Line 28 -75.89689 0.00000

Step 2

Measure

¥| - [ AI0I01

|Mt:asurt: Cylindt:r|

Step 3
Click OK in the dialog box.

= 2 Features
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Cone Constructions

Cone Constructed from 2
Co-axial Circles

To construct a cone from 2 co-axial circles

Step 1
Use the mouse to highlight 2 co-axial circles (with different diameters) on the
features list.

20525
Line § . 0.00000 0.00000
Plane 31 . -3g&.0z2728 —4.47516
Line 29 . -64,74135 0.00000
Line 28 . -75.89689 0.00000

Step 2

Step 3
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Measuring Relations

128

There are two types of relations used by the QC5000 software: distances and
angles. Distances describe how far one feature is from another and angles de-
scribe where one feature lies in relation to another.

Distance

Distances are constructed using previously measured features. The simplest
distance to construct is between two points. More complex distances can be
constructed between two circles or by a combination of features such as a circle
and a point. The basic method for constructing distances is the same as below.

Angle

Angles are constructed using previously measured features. The simplest angle
to construct is between two lines. More complex angles can be constructed
between two planes or by a combination of features such as a cylinder and a
plain. The basic method for constructing angles is the same as below.



Quadra-Chek® 5000

Distance Constructions

| Length of an Axis

v

To construct the length of an axis

Step 1
Use the mouse to highlight a linear feature on the features list.

. 0.00000
Line § . . 0.00000
Plane 31 . -3g&.0z2728 —4.47516
Line 29 . -64,74135 0.00000
Line 28 . -75.89689 0.00000

Step 2

Step 3
Click OK in the dialog box.

= 1 Feature
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o

To construct a duplicate distance

Step 1
Use the mouse to highlight a distance on the features list.

Line 5 -56.13519 0.00000 0.00000
Plane 31 -15.87173 -38.02728 -4.47516

Line 232 -107.37187 -64.74135 0.00000
Line 28 -57.14258 -75.89689 0.00000
Line zz 0.00000 —T6.28605 -9.56449
Point 7  Zero 0.00000 0.00000 0.00000
Plane 4 Primary -81.41003 -38.34949 0.00000

Step 2
Click the distance button on the measure toolbar.

Step 3
Click OK in the dialog box.

= 1 Feature
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T

To construct a reverse direction distance

Step 1
Use the mouse to highlight a duplicate distance on the features list.

Circle 30 -80.78039 —74.90525 0.00000
Distance 14133 0.09306 16.16870
0.14133 1

-56.13519 0.00000 0.00000
Plane 31 -15.87173 -38.02728 -4.47516
Line 239 -107.37187 —64.74135 0.00000
Line 28 -57.14258 -75.89689 0.00000
Line 22 0.00000 -76.28605 -9.86448

Step 2

Click the distance button on the measure toolbar.

|Mt:asurt: Distanct:|

Step 3

Right click in the results window and select reverse distance from the list.

= 1 Feature
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Absolute Distance

To construct an absolute distance

Step 1
Use the mouse to highlight a duplicate distance on the features list.

Cirele 30 -80.78032 -74.90525 0.00000 2.00000

Distance 0.14133 0.09308 16.165870
Distance 0.14133 0. 5 16

-56.13519
-15.87173
—-107.37187
-57.14258
0.00000

Step 2

|Mt:asurt: Distanct:|

Step 3
Click OK in the dialog box.

= 1 Feature

Step 4

Right click in the results window and select absolute distance from the list.

Distance 23, from 1 Feature

0.439121
0.000919 ¥ = 4 0.439120
RF= 3d
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Distance Constructed from Center
\ to Center of 2 Positional Features

_/

To construct a center to center distance

Step 1
Use the mouse to highlight 2 positional features on the features list.

20.20608 0.89845 57.09007 25.358728
—114.z21462 -19.04309 —14.66127

Circle 30 . -74.90525 0.00000 2.00000
Line § Skew . 0.00000 0.00000
Plane 31 . -3g.0z7z8 —4.47516
Line 29 . -64.74135 0.00000

Step 2

Step 3
Click OK in the dialog box.

=] 2 Features
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Distance Constructed from the
Farthest Edge of 2 Positional
Features

To construct a farthest edge distance

Step 1
Use the mouse to highlight 2 positional features on the features list.

Sphere 19 20.20608 0.89845 57.09007 25.358728
Cone 10 —114.z21462 -19.04309 —14.66127

Circle 30 . -74.90525 0.00000
Line § Skew . 0.00000 0.00000
Plane 31 . -3g.0z7z8 —4.47516
Line 29 . -64.74135 0.00000

Step 2

|Measure Distance|

Step 3
Click OK in the dialog box.

=] 2 Features

Step4
Right click in the results window and select farthest distance from the list.

‘| pDistance 26, from 2 features

2.273653
0.000355 Y =
RF=

¥ Farthest di
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Distance Constructed from the
Nearest Edge of 2 Positional
Features

To construct a nearest edge distance

Step 1
Use the mouse to highlight 2 positional features on the features list.

20.20608 0.89845 25.358728
—114.z21462 -19.04309

Ci;

Circle 30 . -74.90525 0.00000 2.00000
Line § Skew . 0.00000 0.00000

Plane 31 . -3g.0z7z8 —4.47516

Line 29 . -64.74135 0.00000

Step 2

|Measure Distance|

Step 3
Click OK in the dialog box.

=] 2 Features

Step4

Right click in the results window and select nearest distance from the list.

| Distance 26, from 2 features

1.722053
0.000269 ¥ = 1.722053 z = 0.000000
RF= Ref #1 PP= XY
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A

—— Distance Constructed from the
| Center of a Positional Feature to
¢ Linear Feature

To construct a distance from a positional feature perpendicular
to a linear feature

Step 1
Use the mouse to highlight a positional feature and a linear feature on the fea-
tures list.

[E Features I =] S
Program | TruePos | Features| Report|

[z [ [r=we [patw [ 3 I ¥ [ z [ d [ r =

Cone 10 -112.21462 -19.04303 -14.66127
e 43 7 0.00000 E

o Circle 40 -76.42521 -1z.78369 0.00000 9.51376

QO cirele 30 -80.78033 -74.90525 0.00000 2.00000

~  Line 5  Skevw -56.13513 0.00000 0.00000

@  Plane 31 -15.87173 -38.02728 -4.27516

-~ Line 29 -107.37187 -54.74135 0.00000

-~ n 5 0

J/_| Line gz V0 0.00000 -75.28605 -9.864439 _’;I
‘ v
Step 2

Click the distance button on the measure toolbar.

|Mt:asurt: Distanct:|

Step 3
Click OK in the dialog box.

2 Features = [=]E3

To measure a distance, you may probe the distance [using two i’
points] or construct the distance from previously measured

features. YWhen probing a di e, probe «
5|
0ok [ | Enter Pt Bemove Last |
Cancel | Create... |
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Distance Constructed from the
Center of a Positional Feature to
Linear Feature

To construct the nearest to line distance

Step 1

Use the mouse to highlight a circle (or arc) and a line on the features list.

43
Circle 40 -76.425z21 78369 0.00000 8.51376

Circle 30 -80.78039 90525 0.00000 z.00000
Line § -56.13519 00000 0.00000
Plane 31 -15.87173 0z728

71 74135

Step 2

Step 3
Click OK in the dialog box.

= 2 Features

Step 4

Right click in the results window and select nearest to line distance from the list.

Distance 29, from 2 features

0.410985
0.000020Y . oooooo
RF 4 XY
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Nearest Distance Constructed
from a Positional Feature to
aLine

To construct the farthest to line distance

Step 1
Use the mouse to highlight a circle (or arc) and a line on the features list.

Sphere 19 20.20608 0.89845 57.09007 25.358728
Cone 10 —114.z21462 -19.04309 —14.66127

Circle 30 . -74.90525 0.00000
Line § Skew . 0.00000 0.00000
Plane 31 . -3g.0z7z8 —4.47516
Line 29 . -64.74135 0.00000

Step 2

|Measure Distance|

Step 3
Click OK in the dialog box.

=] 2 Features

Step 4
Right click in the results window and select farthest to line distance from the
list.

‘| pDistance 26, from 2 features

2.273653
0.000355 Y
RF
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Farthest Distance Constructed
from a Positional Feature to
aLine

To construct a distance from a positional feature to a plane

Step 1
Use the mouse to highlight a positional feature and a plane on the features list.

Circle 40 -76.42521
Line 5 Skew -56.13519 0.00000

Line 22 0.00000 —76.28605
Point 7 Zero 0.00000
003 2

Flan= 4  Primarcy

Step 2

Click the distance button on the measure toolbar.

Step 3
Click OK in the dialog box.

T 2 Features
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D\\ Distance Constructed from a
?' e Positional Feature to a Plane

To construct a center to plane distance from a sphere

Step 1
Use the mouse to highlight a sphere and a plane on the features list.

2

-19.04309 -14.66127

Circle 43 -76.22958 -63.52107 0.00000

Circle 40 -76.42521 -12.78369
Line § Skew -56.13519 0.00000
Lines 22 -76.28605
Point 7 Zero 0.00000

Step 2

Step 3
Click OK in the dialog box.

= 2 Features
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Distance Constructed from the

To construct the nearest plane distance from a sphere

Step 1
Use the mouse to highlight a sphere and a plane on the features list.

-19.04309 -14.66127
Circle 43 -76.22958 -63.52107 0.00000

Circle 40 -76.42521 -12.78369 0.00000
Line § Skew -56.13519 0.00000 0.00000
Lines 22 0.00000 -76.28605
Point 7 Zero 00000

41003

Step 2

Step 3
Click OK in the dialog box.

= 2 Features

Step 4

Right click in the results window and select nearest plane distance from the list.

Distance 34, from 2 features

1.647266
1.647266
3d
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Distance Constructed from the
Farthest Point on a Sphere to
a Plane

To construct the farthest plane distance from a sphere

Step 1
Use the mouse to highlight a sphere and a plane on the features list.

2

-19.04309 -14.66127

Circle 43 -76.22958 -63.52107 0.00000

Circle 40 -76.42521 -12.78369
Line § Skew -56.13519 0.00000
Lines 22 -76.28605
Point 7 Zero 0.00000

Step 2

Step 3
Click OK in the dialog box.

= 2 Features

Step 4

Right click in the results window and select farthest plane distance from the list.

| Distance 34, from 2 features

2.746320
0.000000 ¥ =
RF=
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Distance Constructed from 2 lines
(Bounded Line)

To construct a bounded line distance from 2 lines

Step 1
Use the mouse to highlight 2 lines on the features list.

Circle 43 -76.22959 —-63.52107
Circle 40 —76.42521 -12.78369
Plane 48 —82.99z10 -38.44109

-56.13519 0.00000
0.00000 -76.28605
Point 7  Zero 0.00000 0.00000

Step 2

Step 3
Click OK in the dialog box

T 2 Features
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Distance Constructed from 2 lines
(Nearest Bounded Line)

To construct a nearest bounded line distance from 2 lines

Step 1
Use the mouse to highlight 2 lines on the features list.

Circle 43 -76.22959 —-63.52107
Circle 40 —76.42521 -12.78369
Plane 48 —82.99z10 -38.44109

54
46 0
-56.13519 0.00000 0.00000
0.00000 -76.28605 -5.864439
Point 7  Zero 0.00000 0.00000 0.00000

Step 2

|Measure Distance|

Step 3
Click OK in the dialog box.

T 2 Features
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Step 4
Right click in the results window and select nearest bounded line distance from
the list.

| Distance 41, from 2 features

3.097399
0.000000 Y 3.097399 2
RF Ref #1 PP

o.o00o0000
XY

ounded line d
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Distance Constructed from 2 lines
(Farthest Bounded Line)

To construct a farthest bounded line distance from 2 lines

Step 1
Use the mouse to highlight 2 lines on the features list.

Circle 43 -76.22959 —-63.52107
Circle 40 —76.42521 -12.78369
Plane 48 —82.99z10 -38.44109

54
46 0
-56.13519 0.00000 0.00000
0.00000 -76.28605 -5.864439
Point 7  Zero 0.00000 0.00000 0.00000

Step 2

|Measure Distance|

Step 3
Click OK in the dialog box.

T 2 Features
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Step 4
Right click in the results window and select farthest bounded line distance from
the list.

Distance 41, from 2 features

3.097531
0.000000 Y 3.097531 2 = o.oonooon
RF Ref #1 PP= XY
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Distance Constructed from 2 Lines
(Unbounded Distance)

To construct an unbounded distance from 2 linear features

Step 1
Use the mouse to highlight 2 linear features on the features list.

Circle 43 -76.22959 -63.52107 9.52508
Circle 40 -76.42521 —12.78369 5.51376

-108.33709 -43.04111
Plane 43 -52.99210 -38.44109
Line 46 -55. 286 —19.5074¢6
Line 5 Skew -56.13519
Line zZ 0.00000 —T6.28605 —9.86449
Point 7 Zero 0.00000 0.00000 0.00000

Step 2
Click the distance button on the measure toolbar.

|Mt:asurt: Distanct:|

Step 3
Click OK in the dialog box.

T 2 Features
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Step 4
Right click in the results window and select unbounded distance from the list.

Distance 46, from 2 features

0.000000
0.000000Y = o.o0o00000 2 = 0.000000

RF Ref #1 PP= XY
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D\\ Distance Constructed from the
W.—@ Nearest Point on a Sphere to

To construct a distance between 2 co-axial planes

Step 1
Use the mouse to highlight 2 co-axial planes on the features list.

-56.13518 0.00000 0.00000
0.00000 -76.28605 -9.86449
Point 7 0.00000 0.00000 0.00000

Step 2
Click the distance button on the measure toolbar.

|Measure Distance|

Step 3
Click OK in the dialog box.

= 2 Features
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Angle Constructions

Angle Constructed from 2
Linear Features

To construct an angle from 2 linear features

Step 1
Use the mouse to highlight 2 linear features on the features list.

L 5 4

Plane 45 -5z.99z10 —35.44109

Line 5 Skew -56.13519 0.00000 0.00000
Line 22 0.00000 —76.28605 -9.86349
Point 7 Zero 0.00000 0.00000 0.00000

Step 2
Click the angle button on the measure toolbar.

Step 3
Click OK in the dialog box.

= 2 Features
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Saving Your Work

152

Each part file you create is an electronic record of the part and its inspection
results. For this reason it is important to save a new part file for each part you
inspect.

“ CAUTION

Create a new file for each part inspected. This ensure a unique
record for every inspection. Failing to create a new file for each
part will result in loss of data and records.

To save a part file

Step 1

Select save as from the file menu.

Step 2
Type a name for the part file in the file name text box in the dialog box.

Save Part As

K

datrack dun 5P, = et
datrackdup 5PA CRO00
datrackdun 5P =
datrackdyp 5PA

datrackBun. 5PA
datrackBxp. 5P
datrackByn 5PA
datrackEyp.5PA
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Step 3

Select a storage location for the file using the folders box and/or drives box.

Save Part As

file_name

Step 4
Click OK in the dialog box.

Save Part As

file_name

= et
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To export to a CAD file

Step 1

Select export from the file menu.

Step 2
Type a name for the part file in the file name text box in the dialog box.

Export

file-name

= ch

B 0ch000z20
£1a
b
3 Backups
e

Tobocimted ] [ec ] | Newsko |

Step 3
Select DXF in the save file as type pull down list.

Export

file-name

375E04.0F = et

CTARGET.DixF
DUICKIE DxF €% Uc5000220

o DEF 8-
SHAIR DHF Cb
£ Backups

e

==

E—"

Access Database
CSY
DxF k

Paints [C5W)
Paints [DxF)
Tab Delimited
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Step 4

Select a storage location for the file using the folders box and/or drives box.

Export

file-narne

= = o
= (Jc5000220

Step 5
Click OK.

Export

file-narne

375E04.0KF &= o

CTARGET.DxF
QUICKIE. DixF = (c5000220

oy DF Ca

HHAIR DF kb
[ Backups
e
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To export to SPC software

Step 1

Select export from the file menu.

Step 2
Type a name for the part file in the file name text box in the dialog box.

Export

= et
B 0e5000220
Sa
b
3 Backups
[
Tab Deimied 1] |—K|
Step 3
Select tab delimited (or other format specified by SPC software) in the save file
as type pull down list.

Export

file-name.mdb

= ch

B2 0c5000z20
Cla

b

3 Backups
e

Tab Delimited k
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Step 4

Select a storage location for the file using the folders box and/or drives box.

Export

file-narne

= = o
= (Jc5000220

Step 5
Click OK.

Export

file-narne

375E04.0KF &= o

CTARGET.DxF
QUICKIE. DixF = (c5000220

oy DF Ca

HHAIR DF kb
[ Backups
e
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To export to Microsoft Access

ONOTE

Make sure Access is open before exporting. QC5000 data cannot
be exported if Access is closed.

Step 1
Select open template from the windows menu.

LRO
v Part Wiew
Besults

Mew Template...

Save Templates... [!

Save Template Az...

v Features
w Program
v Fepart
QCE000T cbocess

Step 2
Open the QC500010Access. 5t template as shown.

Open Feature Template
File: name: Folders:
|ucsnnnTmccess.5FT cihreleasecode?. 2 3

Cancel |

AllTol 5it - =t -

EartLim. 5ft = ReleaseCode? 2

CartFIhi Gt £ Back

ExportTafcoess it ac ups

Features. 5t 1 Coefficients

Prograrn, St £ Exports

[JCEO00T o 5 Irmparts -

Feport.5it = _I
List files of bype: Diives:

IFeature Templates j I =N

ONOTE

The QC5000ToAccess.5ft template is located in the c¢:\qc5000
directory.

The QC5000ToAccess. 5f% templates appears as shown.

158

HE 0C5000T oAccess =10 x|
Iame r =} X T Z
Flane 1 3.25083 1.60275 0.00000
Line 2 Z.7911z2 0.00000 -0.03383
Line 3 -0.00297 1.55535 -0.36903
Point 4 0.00000 0.00000 -0.20143
Cylinder 5 0.32619 0.65236 3.03047 1.53875 —0.27432
Cone 7 0.16165 4.55097 0.75854 -0.551350
Slot 10 0.13918 0.27837 4.34276 1.53850 —-0.05525
Circle 13 0.15932 0.31865 3.02648 2.53612 -0.01553
Line 22 4.25658 2.654892 —0.05597
FPlane &4 0. 64573 1.57736 0.00000
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Step 3

Select export from the file menu.

Step 4
Select the desired database as shown and click OK.

Export

GCH000_ACI7.MDB

[= RelzaseCode2.2
= Exponts

Access Database o

There are three pre-defined exportable databases. Use
QC5000_AC2000.mdb and QC5000_AC97.MDB to export to
Access2000 and Access97 respectively. Use QC5000.mdb to
export to all other database applications.

o NOTE

Pre-defined databases are stored in the c:\qc5000\exports
directory.
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Step 5

Enter the table name as shown and click OK.

Export To Table

Table: [featurcsdatal \i[%

Cancel
0 NOTE

Type the name featuresdatal when using the pre-defined QC5000

databases.
Step 6
Open Access to view the data in the table.
B8 FeatureDatal : Table M= E
ID Name X Y 7 Q R D -
2 1 Faint 1 0.00000 0.00000 0.00000 i 0
I 2 Arc 16 4.49915 0.75079 000452 074760 1.49519
I 3 Cylinder 5 299087 1.50005 -0 26697 037553 075117
I 4[Cane s 4.49934 074942 057706 019402 0
I 5| Circle 7 2.99767 249062 000679 019065 0.36130
I B/ Slot 10 431206 1.48972 -0.02523 018641 037682
I 7| Plane 1 3.24942 1.60329 0.00000 0 i
Il B/ Line 2 225684 0.00000 -0.39735 0 0
I 4| Line 3 -0.00059 1.45248 -0.39766 i 0
I 10/ Paint 4 0.00000 0.00000 039751 0 0
Il 11| Cylinder & 2.99987 1.50005 -0.26897 0.37569 0.75117
I 12| Circle B 2.99943 0.50170 -0.03398 0168747 0.37493
I 13(Circle 7 2.99767 249862 000673 019065 0.36130
I 14/Cane 8 4.49934 074942 057706 019402 0
Il 15/Slot 10 431206 1.49972 002523 016641 037682 |+
Record: 14| 4 |—1 » v of 15 4
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Advanced Measuring & Output

Datum magic is an automated tool designed to help the user create a datum. A
series of dialog boxes guides the user to create the primary plane, secondary
alignment, and tertiary alignment. Using datum magic is the fastest and easiest
way to establish a datum on most parts.

0 NOTE

Datum magic requires the use of a primary plane. Primary cones
and cylinders are not allowed with datum magic.

To create a datum using datum magic

Step 1
Click the datum magic button on the datum toolbar.

e e el 2

Datum Magic

Step 2

Measure three points on the plane as shown.

Primary

Step 3
Click OK in the dialog box.
Datum Magic =1 B3
3 Pts
tip 1
ok | Enter Pt | Remove Last |

Cancel |
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Step 4

Probe two points on the secondary line as shown.

Secondary

Line
Step 5
Click OK in the dialog box.
Datum Magic = =] B3
2 Pts
tip 1
0ok [ | Enter Pt | Bemove Last |

Cancel |

Step 6

Probe two points on the tertiary alignment as shown.

ary

Secondary
Line
Line
Zero
Point
Step 7
Click OK in the dialog box.
Datum Magic 9 [=] B3

2 Pts
tip 1
0ok [ | Enter Pt | Bemove Last |
Cancel
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Measure Magic

Measure magic is an automated tool designed to help the user measure features.
Activate measure magic by probing a feature. Click OK in the measure magic
dialog box to complete the measurement. The new feature will appear in the
part view window and on the features list. Use measure magic to measure the
following types of features: points, lines, arcs, circles, planes, cones, cylinders,
spheres. Measure magic cannot measure slots, distances, or angles.

To measure a point using measure magic

Step 1
Probe the point as shown.

Step 2
Click OK in the dialog box.
Measure Magic = (O] x|
1 Pt
tip 1
ok, | EnterPt |  Remove Last |

Cancel |
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To measure a line using measure magic (2 points)

Step 1
Probe two points on the line as shown.

Step 2
Click OK in the dialog box.
Measure Magic M =13
2 Pts
tip 1
ok | Enter Pt | Remove Last |

Cancel

To measure an arc using measure magic (3 points)

Step 1
Probe three points on the arc as shown.

Step 2
Click OK in the dialog box.

Measure Magic = =] B3

3 Pts
tip 1
ok D{—l EnterPt | Bemove Last |
Cancel |
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To measure a circle using measure magic (3 points)

Step 1

Probe three points on the circle as shown.

Step 2
Click OK in the dialog box.

Measure Magic = =] B3
3 Pts
tip 1

0Ok | Enter Pt | Bemove Last |
Cancel |

To measure a plane using measure magic (3 points)

Step 1

Probe three points on the plane as shown.

Step 2
Click OK in the dialog box.

Measzure Magic [ ] B3

3 Pts
tip 1
0Ok Ds_| Enter Pt | Remove Last |
Cancel
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To measure a cone using measure magic (6 points)

Step 1

Probe six points on the cone as shown.

Step 2
Click OK in the dialog box.

Measure Magic o [=1 B
6 Pts
tip 1
0Ok %—l Enter Pt | Remove Last |
Cancel
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To measure a cylinder using measure magic (6 points)

Step 1
Probe six points on the cylinder as shown.

Step 2
Click OK in the dialog box.

Measure Magic =1
6 Pts
tip 1
ok %_| EnterPt |  Remove Last |
Cancel |
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To measure a sphere using measure magic (4 points)

Step 1
Probe four points on the sphere as shown.

1

Step 2
Click OK in the dialog box.
Measure Magic [ ] B3
4 Pts
tip 1
ok | Enter Pt | Remove Last |

Cancel
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Layers

The part view window is made up of layers similar to a CAD drawing. Each
layer contains features and can be displayed alone or with other layers. This
allows the user to sort features into related groups and assign them to one layer.
Layers can be hidden from view, turned on/off, and assigned colors.

Assign features that are related or likely to be viewed together to the same layer.
This allows features to be selected as layer instead of selecting each feature indi-

vidually.

o NOTE

The features in the following procedures are for demonstration
purposes only. These procedures will work with any features you
choose.

To create a new layer

Step 1

Select layer control from the view menu.

Step 2
Click the new button in the dialog box.

Layer Control

set Color,..

=l offt | Hide In BartView. [T lransparent,
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Step 3
Type the desired name of the new layer in the text box and click OK.

MNew Laver

o NOTE

This demonstration uses layers named as follows:

. Primary Layer

. Cylinders

. Distances

Create these layers to follow along with this demonstration.

Current Layer
All new features are assigned to the current layer.

To set a layer as current

Step 1

Select layer control from the view menu.

Step 2
Highlight the desired layer as shown.

Layer Control
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Step 3
Click the sez current button. A checkmark indicates that the layer is now the
current layer.

Layer Control

Step 4
Click OK in the dialog box.

Layer Control
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To assign features to new layers

Step 1

Select the desired features from the features list.

-~

-~

M Point 4

8 Cylinder 3.00304 1.54838 -0.19314 0.75196 0.375%
A Cone 12 4.45106 0.75825 -0.57692 0.2065
D Slot 13 4.31398 1.51320 -0.05594 0.37630 0.1881
- Line 14 1.79343 0.82693 -0.04518

-~ Line 16 2.16950 0.51308 -0.04561

s Are 18 2.0014z2 1.57309 -0.09430 0.37594 0.187¢
Q Planes 19 z.83072 0.06706 -0.143923 -
i '

ONOTE

Hold down the ctrl key to make multiple selections.

Step 2
Right click and select features properties from the list.

ST

Cylinder . . 0.75186

=] .
iy Cone 12 cut 75825 -0.57692 0.2088

0 Slot 13 any 51320 -0.05599 0.37630 0.1881
- Line 14 Delete Selection 82693 -0.04518

-~ Line 16 - 1.51308 -0.04561

© Arc 18 SelectAll 57309 -0.09430 0.37594 0.187¢
E Plane 19 06706 -0.14923

— Change Feature » J;I
g L SMEREEERE b

Frint Selection

Template Properties.
Dew Template...
Open Template.
Save Templates...
Save Template As

Step 3
Select the desired layer from the layers pull down list.

General | OK.

Name: Type: Flavor: Run: Cancel |
[ I H | o
Projection: Reference Frame: Layer:
[+ [Refan [Default Layer || [ Unlocked
Display ————
" Hidden " Show Note
7 Phantom " Show Name distances Quantization:
I il 2 0.00012
Note:
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Step 4
Click OK in the dialog box.

-
Ls
Lcanet|

[— dJF @b

primany a5 [
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Displaying Layers

174

Hiding a layer allows the user to remove a layer (and its features) from the part
view window. This allows other layers to be viewed without additional features
cluttering the part view. Hidden features remain in the features list even though
they are not visible in the part view window.

To hide a layer

Step 1

Select layer control from the view menu.

Step 2

¢+ [l Default Layer

v+ Il primary_layer
%t HM cylinders
Bl distances

I dransparent

Step 3
Check the hide in part view box as shown.

Layer Control

- Il Default Layer
v+ Il primary_layer
I cylinders

.+ Il distances

I=| Transparent;
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Step 4
Click OK in the dialog box.

Layer Control

¢+ [l Default Layer
v+ Il primary_layer

I cylinders
¢+ Il distances

I ransparent

To show a hidden layer

Step 1

Select layer control from the view menu.

Step 2
Highlight the desired layer as shown.

Layer Control

t* Il Default Layer

Vi
&

I dransparent
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Step 3

Uncheck the hide in part view box as shown.

Layer Control

% Il Default Layer
v“g Il primary_layer

I cylinders
:¢ Il distances

I dransparent

Step 4
Click OK in the dialog box.

Layer Control

#+ Il Default Layer
v %5 Il primary_layer

%t Il cylinders

:+ M distances

= dIransparent

Turning a layer off completely removes the layer (and its features) the the part
view window and the part file itself. Features onlayers that are off are no longer
displayed in the features list. Turn the layer on to restore the features to the

features list and the part file.
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To turn off a layer

Step 1

Selct layer control from the view menu.

Step 2

7+ Il Default Layer
i Il primary_layer
Eey | cylinders

I= | dransparent

Step 3
Check the off box as shown

Layer Control

% Il Default Layer
v %t Il primary_layer

% Il cylinders

i+ Il distances

= dransparent
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Step 4
Click OK in the dialog box.

Layer Control

:+ Il Default Layer
v+ Il primary_layer

%+ Hll cylinders

:- Hl distances

= dransparent
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To turn on a layer

Step 1

Select layer control from the view menu.

Step 2

¢+ Il Default Layer
+% Il primary_layer
ke

| lransparent,

Step 3
Uncheck the off' box as shown.

Layer Control

7+ [l Default Layer
i Il primary_layer

4+ Il cylinders

¢+ Il distances

I= | Transparent
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Step 4
Click OK in the dialog box.

Layer Control

Il Default Layer
+ 4+ Il primary_layer

I cylinders

Il distances

I ransparent

Assign colors to distinguish layers from one another. For example, features used
to construct the reference frame can be assigned to a layer. This layer can be
assigned the color black. All features of this layer appear black in the part view
window.
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To assign a color to a layer

Step 1

Select layer control from the view menu.

Step 2

Step 3
Click the set color button.

Layer Control

3+ Il Default Layer
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Step 3
Select the desired color.

Color K

|||
LT
i el R
M.
EEEEEEEN

MO

.
C L

Step 4
Click OK.

Color 2]=]

o |||
/e
BT
...
EEEEEE.E
C 0

HEEE....
..

Step 5
Click apply .
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Step 6
Click OK.

Layer Control

¢+ [l Default Layer
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Alternate Datums

Use the rotate function to rotate the current reference frame. Note the position
of the reference frame indicator (RFI) in the part view window. Its relationship
to the measured part changes after rotation.

To rotate the reference frame (datum)

Step 1

Select rotate from the datum menu.

Step 2

Step 3

Enter the amount of rotation in degrees.
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Step 4
Click OK in the dialog box.

Hotate Coordinate System

185
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Offset Alignments

Offset alignments require the nominal location of three points. Use non-pro-
jected (projection plane is indicated as 3d or off) positonal features.

Projection Plane

I [ ]
_,I(QJQQ

For example, the nominal center points of three positional features is accept-

able.

To perform an offset alignment (primary plane)

o NOTE

It may be simpler to delete all other features from the features
list before beginning the offeset alignment. This is optional and
is NOT required.

Step 1
Click the primary plane button on the datum toolbar.

D atum

EEERE=ELI

Step 2

Click on create.

= Primary Plane

Step 3
Select the offser tab.

Create Plane

0.00000
0.00000
0.00000
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Step 4
Select the desired plane (XY, YZ, ZX) as shown.

Create Plane

n.00000
n.00000
n.00000

Step 5

Enter the offset value for each of the features as shown.

Create Plane
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Step 6
Click OK in the dialog box.

Create Plane

Step 7
Highlight the three points (features) in the features list.

Flane 1 3.21868
Line 2 0.00000
Line 3 2.17580
Point

Step 8
Click OK in the measure offset plane dialog box.

= 3 Features
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To perform an offest alignment (secondary line)

Step 1
Click the secondary line button on the datum toolbar.

D atum

B A0 8)

Secondary Line
Step 2

Click on create.

= 1 Feature

Step 3
Select the offset tab.

Create Skew

L5

0.00000
0.00000
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Step 4

Set the axis as shown.

Create Skew

-
-
—

0.00000
0.00000

Step 5

Enter the nominal values for two of the points (features).

Create Skew

o NOTE

Use the nominal values for the axis that is NOT the skew. For
example, if the skew is the X axis enter the Y nominal.
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Step 6
Click OK in the dialog box.

Create Skew

Step 7
Highlight the skew points (entered in Step 4) in the features list.

Step 8
Click OK in the secondary line dialog box.

= 2 Features
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To perform an offest alignment (zero point)

Step 1
Click the zero point button on the datum toolbar.

D atumn

Step 2
Highlight one of the three original points (features) in the features list.

3.21868 1.6z520
0.00000 1.49036

2.17580 -0.00110
0.00000 0.00000

Step 3

o NOTE

Check the axis used as the skew in (secondary line) Step 4. For
example, if you input Y nominals in (secondary line) Step 4, check
the X axis.

Step 4
Click OK in the dialog box.

= 1 Feature

Step 5

Click the point button on the measure toolbar.
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Step 6
Click the create button.

= 1 Feature

Step 7
Click OK in the dialog box.

Create Point

Step 8

Click the zero button on the datum toolbar.

Step 9

Z.97445 0.54941 -0.17094
3.47501 1.10018 -0.11973
1.49772 0.77778 0.00000
1.49772 0.77778 0.00000

Step 10
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Tolerancing
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Tolerance is the acceptable amount of deviation from the perfect, or nominal,
values of a part. For example, a bi-directional tolerance states how much (+ or -
) the location of a feature may deviate from its nominal location. Use the
tolerancing function to calculate positions, orientations, and bonuses to keep
tolerancing simple and manageable. It is not even necessary to thoroughly un-
derstand tolerancing to succesfully use it with the QC5000.

Tolerance Toolbar

Use the tolerance toolbar to activate any of the 12 tolerance functions sup-

ported by the QC5000.

o NOTE

Tolerance is feature dependent. This means that only certain
tolerance functions apply to certain features. For example, a
cylindricity tolerance cannot be performed on a point.

To view the tolerance toolbar

Step 1

Select toolbars from the view menu.

Toolbars...
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Step 2
Highlight tolerance as shown.

Toolbars

Step 3

Step 4
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Bi-directional tolerance (circles, points, arcs, spheres)

Use bi-directional tolerance to specify nominal position and size for a selected
feature, specify upper and lower deviation allowed from nominal position and
size, and calculate pass/fail results. Bi-directional tolerance compares the mea-
sured location of a center point (on at least one axis) to the nominal location of
that feature's center point.

To perform a bi-directional tolerance

Step 1
Highlight the desired feature in the features list.
I|T|Name Datum p:4 d z d r ;I
Foint 4 Zero 0.00000 0.00000 -0.32781
=] Cylinder 0.75133

Line 16

16830 0.73663 -0.02645 -
v

[e] Circle 7 . .47526 . 43 0.37796 188
o Cone 4.45092 0.71760 -0.57746 0.193%
D Slot 9 4.29664 1.46776 -0.10389 0.37576 0.187¢
& Plane 10 5.23194 1.37758 -0.25282

& Plane 11 3.29730 -0.00788 -0.17703

& Flane 12 4.25071 2.51275 -0, 18908

& Flanes 13 2.20031 2.87443 -0.23446

& FPlane 14 0.64736 1.47401 -0.16475

s Arc 15 4.48262 0.71749 -0.01184 1.49333 0.746¢
- 2.

.

o NOTE

Use only a circle, point, arc, or sphere. Bi-directional tolerances
do not apply to other types of features.

Step 2
Click the bi-directional button on the tolerance toolbar.

e

I€B~| # IOI@ILI—I//IJ_IHI{}’IEI

Bi-Directional

Step 3
Type the nominal X and Y values for your part in the boxes as shown.

Bi-Directional Tolerance Entry
—Position
Mominal Nom - | Nom + | M
il [3.0 [0.006 [0.006 M
| s [0.006 [0.006 Delete |
il [o.02521 | |
- Size
Mominal Nom - | Nom +
il |I].1 875 0.006 |I].I]I]E
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Step 4

Type in the nominal + and nominal - values for your feature as shown.

Bi-Directional Tolerance Entry

Nominal + and - values are the same as the tolerance value for
the feature. For example, if a feature has a tolerance of + or -
0.006 inches then the nominal + and nOminal - values are 0.006
inches.

“ CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).

Step 5
Click OK in the dialog box.

Bi-Directional Tolerance Entry

A
x| [0 TJooos  fosos |
] s Tfo.oos—fosos

|
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The tolerance result window appears as shown.

198



Quadra-Chek® 5000

Pass/ Fail Displays
A green pass symbol in the features list indicates the feature is within its toler-

ances.

1 | TINamE IDatum | X | T | z I a | r L=
Point 4 Zero 0.00000 0.00000 -0.32781

5] Cylinder 2.98345 1.47448 -0.22281 0.75133 0.375¢

O @ circle 6 2.98822 2.47395 -0.02521 0.37471 0.187:2

O Circle 7 2.97302 0.47526 0.00343 0.37796 0.188¢

A Cone, A 4 48092 n. 71760 —N.5774% n.1997=

o B

Red symbols indicate the feature failed one or more tolerances.

1 [ 1 [uawe Datum x x z a x =
Point 4 Zero 0.00000 0.00000 -0.32781 I
6  Cylinder 2.98345 1.47248 -0.22281 0.75133 0.375¢
QO ® circle 6 2.98822 2.47395 -0.02521 0.37471 0.187:
Q) circle 7 2.97302 0.47526 0.00343 0.37796 0.188¢
e '

True position tolerance (circles, points arcs, spheres)

Use true position tolerance to specify nominal position and size for a selected
feature, specify upper and lower deviation allowed from nominal position and
size, and calculate pass/fail results. True position tolerance compares the mea-
sured location of a center point (on at least one axis) to the nominal location of
that feature's center point and separately compares the size of that feature. True
position tolerancing is regardless of size tolerancing. This means that position
and size are calculated independently and do produce true position bonuses.

To perform a true position tolerance

Step 1
Highlight the desired feature in the features list.
.
B Features s
1| 7 [weme Datun x Y z a 3 =l
Foint 4 Zero 0.00000 0.00000 -0.32781
8 Cylinder 2.98345 1.47448 -0.22281 0.75133 D.ﬁ'?SE_I
Q ® circle ¢ 0.37471 0.187:
[9] C i 5
A . . ~193"
0 Slot 9 4.29664 1.46776 -0.10389 0.37576 0.187¢
E Flane 10 5.23194 1.37758 -0.25282
& FPlans 11 3.29730 —0.0078% -0.17703
& Flane 1z 4.25071 2.51275 -0.18908
E FPlane 13 2.20031 2.97443 -0.23446
E Flane 14 0.64736 1.47401 -0.16478 =
& s R A 0o R oy

o NOTE

Use only a circle, point, arc, or sphere. True position tolerances
do not apply to other types of features.

Step 2
Click the zrue position/MMC/LMC button on the tolerance toolbar.

ACneeEEIREEE

by
[True Position/MMC/LMC |
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Step 3

Type the nominal X and Y values for your part in the boxes as shown.

True Position Tolerance Entry

3 | -
v|fos  Jo.oos
(2] [o00343 ]

0.00343

|

Step 4

Enter the specified diameter as shown.

True Pozition Tolerance Entry

o
L fos— Tfooos ]
(2] [o00343]

|

Step 5

Type in the nominal + and nominal - values for your feature as shown.

True Position Tolerance Entry

3 -
] fos Tfooss
(2] [o00sa3 ]

00343

o NOTE

Nominal + and - values are the same as the tolerance value for
the feature. For example, if a feature has a tolerance of + or -
0.006 inches then the nominal + and nOminal - values are 0.006
inches.
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n CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).

Step 5
Click OK in the dialog box.

True Poszition Tolerance Entry

x|
F o5 | [0.006

True Position Tolerance Results

30000 [2.97502
oso000 — [o47526  [o.06488  [ooraoo [
o.00343 " [o.00343

o NOTE

Position and size may have a different pass/fail result from each
other. A red fail marker will appear in the features list if either
parameter fails.
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MMC/LMC (maximum material condition/least material condi-
tion) tolerance (circles, points arcs, spheres)

Use MMC/LMC tolerances for bores and bosses to specify nominal X, Y, and Z
positions for a selected feature, specify nominal diameter, specify nominal size,
specify bore or boss setting, and calculate pass/fail results. MMC/LMC

tolerancing factors true position bonus into its calculations.
To perform a MMC tolerance

Step 1
Highlight the desired feature in the features list.

Plane 13

Plane 14

Arc 15 1.49333
Line 16

Line 17

Arc 18 0.37580

o NOTE

Use only a circle, point, arc, or sphere. MMC tolerances do not
apply to other types of features.

Step 2
Select tolerance then MMC from the tools menu.

Step 3
Type the nominal X and Y values for your part in the boxes as shown.

MMLC Tolerance Entry

£3 | -
L] s fosos

12| fosssrs

?
[ o375 fooosfonos |
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Step 4

Enter the specified diameter as shown.

MMC Tolerance Entry

x[po
| s fooos

[2] fo0ss73 |

|

Step 5

Type in the nominal + and nominal - values for your feature as shown.

MMLC Tolerance Entry

E3 ) -
o] s foooe

12 foosers

?
|z o

o NOTE

Nominal + and - values are the same as the tolerance value for
the feature. For example, if a feature has a tolerance of + or -
0.006 inches then the nominal + and nOminal - values are 0.006
inches.

“ CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 6

Select boss or bore as shown.

MMC Tolerance Entry

| f—
S
<

Step 7
Click OK in the dialog box.

MMC Tolerance Entry

®lps—
7
2| [o.05573 |
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To perform a LMC

Step 1
Highlight the desired feature in the features list.

Plane 13
Plane 14
ire 15

Line 16
Line 17

Arc 18
-0.00851

o NOTE

Use only a circle, point, arc, or sphere. MMC tolerances do not
apply to other types of features.

Step 2
Select tolerance then LMC from the tools menu.

Step 3

Type the nominal X and Y values for your part in the boxes as shown.

LMC Tolerance Entry

E3 ) -
Lef s oos

= 4

_Mom- | _Nom: |
[Affosmsss [
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Step 4

Enter the specified diameter as shown.

LMC Tolerance Entry

3 | .
y[fs foos

|2 [o.00ss1 |

Step 5

Type in the nominal + and nominal - values for your feature as shown.

LML Tolerance Entry

3 |
|5 pos |
(2| [o.00ss1 |

Nominal + and - values are the same as the tolerance value for
the feature. For example, if a feature has a tolerance of + or -
0.006 inches then the nominal + and nOminal - values are 0.006
inches.

u CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 6

Select boss or bore as shown.

LMC Tolerance Entry

x| o
|5 oos
2] [oousst |

-0.00851

|

Step 7
Click OK in the dialog box.

LMC Tolerance Entry

x| po
el fis foos
|2 [o.o0es1 |
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Concentricity tolerance (circles, arcs)

Use concentricity tolerancing to compare the measured position of a feature to
the measured position of another concentric feature (reference feature). The
measured position of the of the basis feature is the nominal of the feature being
toleranced.

To perform a concentricity tolerance

Step 1
Highlight the desired feature in the features list.

B Features s S
1 [ 1 [awee Datum z ¥ z a r =
Plane 14
Are 15
Line 16
Line 17
Arec 18
® circls 20
Circle 22

-0.01184 1.49333 0.726¢

-0.02823 0.37580 0.187%
-0.00851 0.75178 0.375¢

OOV NE

Use only a circle or arc. Concentricity tolerances do not apply to
other types of features.

Step 2
Click the concentricity button on the tolerance toolbar.

Tolerance
AR ACTOE T -1212]

Concentricity
Step 3

Enter a value in the tolerance zone box as shown.

Concentricity Tolerance Entry |
—Concentricity
0OK
Tol. Zone
|u.m3| Cancel
—Reference Feature———— pelete

o NOTE

The center point of the tolerance feature must lie within the
tolerance zone to pass. The tolerance zone is defined by the
diameter specified in the tolerance zone box. This is the tolerance
value.
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“ CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).

Step 4

Select the reference feature as shown.

Concentricity Tolerance Entry

: li

If no features appear in the reference feature list concentricity
tolerancing is not possible.

Step 5
Click OK in the dialog box.

Concentricity Tolerance Entry

[r
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The tolerance results window appears as shown.

Concentricity Tolerance Results <]
3
foso00 — [o00a2a [P |

=
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Straightness tolerance (lines)

Use straightness tolerancing to calculate the straightness of a line and pass/fail
results. Each point probed on a line is checked against the straightness toler-
ance. A minimum of three points distributed along the line are required (more

points increase accuracy).

0 NOTE

It is possible to perform a straightness tolerance on a line with
only two points. This tolerance is meaningless because it is
impossible for either point to be 'out' of the tolerance zone. Use
a mimimum of three points when performing a straightness
tolerance.

To perform a straightness tolerance (lines)

Step 1

Highlight the desired feature in the features list.
£ Features a0
I| T |Name Datum X e Zz d r ;I

~ Line 17 1.79161 0.71654 -0.02664

r are 18 1.98363 1.47844 -0.02823 0.37580 0.187¢

Q ® circle 20 2.98323 1.47509 -0.00851 0.75178 0.375¢

Q  cirele 22 4.47870 0.71779 0.03316 1.02300 0.511¢

(O @ circle 24 4.45052 0.71670 -0.37234 0.37391 0.186¢
2.52898

—0.06075

o NOTE

Use a line only. Straightness tolerances do not apply to other
types of features.

Step 2
Click the straightness button on the tolerance toolbar.

Tolerance

7] & /‘IOI@Iél—I//IJ_IHI/‘:;YIEI

Step 3

Enter a value in the tolerance zone box as shown.

Straightnesz Tolerance Entry |

Form e
Tol. Zone
II].I]I]El Cancel
Delete
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“ CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).

Step 4
Click OK in the dialog box.

Straightness Tolerance Entry B4

e Lo

The tolerance results window appears as shown.

Straightness Tolerance Results [

s

fo.ooe00 " [o.ovo1s [P
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Circularity/sphericity tolerance (circles, spheres)

Use circularity/sphericity as form tolerance for circles and spheres. This toler-
ance defaults to circularity when the selected feature is a circle and sphericity
when the selected feature is a sphere. A minimum of four points is required for
a circularity tolerance and five points for a sphericity tolerance. The more
points used in the tolerance the more accurate the fianl result.

To perform a circularity tolerance

Step 1
Highlight the desired feature in the features list.
B8 Fealures [olx]
I|T |Hawe Datum X T Z = r ;I
O B Circle 20 2.98323 1.47509 —-0.00851 0.75178 0.375E
O Circle 22 4. 47870 0.71779 0.03318 1.0z300 0.511¢
O P Circle 24 4, 48052 0.71670 -0.37234 0.37391 0.186¢
~ @ Line 25 4.21414 2.52898 -0.06075
O Circle 26 5.75342 3.75782 -0.05241 0.75178 0.375E

O Circle 27 7.31711 3.15454 0.01377 0.954z28 0.4521

7.32008 3.15812 -0.3 0.37426 0.187

i N

o NOTE

Use a circle only. Circularity tolerances do not apply to other
types of features.

Step 2
Click the circularity/sphericity button on the tolerance toolbar.

I%I # IOI@I./_’I—I//IJ_IHIHIEI

Lﬁ| Circularity.-'Sphericity|

Step 3

Enter a value in the tolerance zone box as shown.

Circularity Tolerance Entry |

Form o
Tol. Zone
II].I]EI Cancel
Delete

OCAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4
Click OK in the dialog box.

Circularity Tolerance Entry Eq

|

.06 || | Cancel |

The tolerance results window appears as shown.

Circularity Tolerance Results Eq

s

fo.05000 — [oooo00 [P
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To perform a sphericity tolerance

Step 1
Highlight the desired feature in the features list.

Q ® circle 20 - 0.75178
O circle zz 1.02300
Q @ circle 24 - 0.37391
~ @ Line 25

QO circle 26 - 0.75179
Q circle 27 0.98428
Q) @ circle 28 - 0.37426
O S 29

Sphi 4.48000

Use a circle only. Sphericity tolerances do not apply to other
types of features.

Step 2
Click the circularity/sphericity button on the tolerance toolbar.

|Circu|arity,-'5phericity|

Step 3

Enter a value in the tolerance zone box as shown.

Sphericity Tolerance Entry E

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).

Step 4
Click OK in the dialog box.

Sphericity Tolerance Entry
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The tolerance results window appears as shown.

Sphencity Tolerance Results | x|

s

fo.o6000 " fo.00000 [P |
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Cylindricity tolerance (cylinders)

Use cylindricity to compare the measured form of a cylinder to a specifiec
tolerance zone and calculate pass/fail results. Cylinder measurement requires a
mimium of six points. Enter additional points to increase the accuracy of your
measurements.

To perform a cylindricty tolerance

Step 1

Highlight the desired feature in the features list.
£8 Features (O]
I|T |Hamwe Datum z T 2 =] T ;I
~ P Line 25 4.21414 2.52898 -0.06075
O Circle 26 5.75342 3.75782 -0.05241 0.75179 0.3755
O Circle 27 T.31711 3.15484 0.01377 0.98428 0.4921
O B circle 28 F.32008 3.15812 -0.38132 0.374z6 0.1871
Q P Sphere 29 4.45000 0.71786 0.15807 1.00000 0. 5000
O Circle 30 5.75060 375804 0.03074 0.75381 0.391¢
& 5 0 3.75831 -0.21500 0.3763
O circle 32 3.75904 -0.01z61 0.75167 D.37SE_I

0 NOTE

Use a cylinder only. Cylindricity tolerances do not apply to other
types of features.

Step 2
Click the ¢ylindricity button on the tolerance toolbar.

Tolerance

A E IOI@I-éI—I//IJ-IHIfQCYIE’I

Cylindricity
Step 3

Enter a value in the tolerance zone box as shown.

Cylindricity Tolerance Entry  [EX |

Form e
Tol. Zone
II].I]E Cancel
Delete

“ CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4
Click OK in the dialog box.

Cyhindricity Tolerance Entiy

Jf

The tolerance results window appears as shown.

Cylindricity Tolerance Results E

s

fo.os000 — fo.00183 [P
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Flatness tolerance (planes)

Use flatness to specify form tolerance for planes. Flatness tolerances require a
minumum of four points. Enter additional points to increase the accuracy of
your measurements.

To perform a flatness tolerance

Step 1
Highlight the desired feature in the features list.
B Features J ] XX
1 [ T [vame Datum X ¥ z a r T2l
E Plane 10 5.23194 1.37758 -0.25282
E FPlane 11 3.29730 -0.00788 -0.17703
F= Plane 12 4.25071 2.51275 -0.15308
I Plane 13 2.20031 Z.97443 —0.2344¢6 -
[ Arc 15 k 4. 48262 0.71749 -0.01154 1.49333 0.746€
-~ Line 16 2.185830 0.73663 -0.02645
-~ Line 17 1.79161 0.71654 -0.02664
© ire 18 1.98363 1.47844 -0.028Z3 0.37580 0.187¢
O B circle 20 2.98323 1.475059 -0.00851 0.75178 0.375¢8
O circle 22 4.47570 0.71779 0.03316 1.0z300 D.Ellfv

o NOTE

Use a plane only. Flatness tolerances do not apply to other types
of features.

Step 2
Click the flatness button on the tolerance toolbar.

Tolerance

Step 3
Enter a value in the tolerance zone box as shown.
Flatness Tolerance Entry |
Form o
Tol. Zone
II].I]El Cancel
Delete

“ CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4
Click OK in the dialog box.

Flatnesz Tolerance Enty B2

|

oos |||

The tolerance result window appears as shown.

Flatnesz Tolerance Results 1]

5

05000 [o00000 [P
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Perpendicularity tolerance (lines, cylinders, cones)

Use perpendicularity to establish an orientation tolerance between linear fea-
tures. Perpendicularity tolerancing compares the axial orientation of the se-
lected feature to the axis of a reference feature. The actual tolerance zone is a
cylindrical area around the axis of the tolerence feature. Specify the diameter of
the cylindrical tolerance zone to create the tolerance.

To perform a perpendicularity tolerance

Step 1
Highlight the desired feature in the features list.
B Fealures O[x]
1|1 |wane Datum x T z d £ =
. Point 4 Zero 0.00000 0.00000 -0.32781
) Cylinder 5 1.47448 — 51 0.75133 0.375
O ® circle 6 2.90822 2.47395 -0.02521 0.37471 0.1872
Q ® circle 7 2.97902 0.47526 0.00343 0.37796 0.188¢
&  cone s 4.46092 0.71760 -0.57746 0.1997%
0 slocs 4.29664 1.46776 -0.10389 0.37576 0.187¢
&  Plane 10 5.23194 1.37758 -0.25282
&  Flan= 11 3.29730 -0.00788 -0.17703
& Plane 12 4.25071 2.51275 -0.18908
&  Plane 13 2.20031 2.97443 -0.23446
& ® Plane 14 0.64736 1.47401 -0.16478 _
— e - e S __.;’_I
NOTE

Use a linear features only. Perpendicularity tolerances do not
apply to other types of features.

Step 2
Click the perpendicularity button on the tolerance toolbar.

Tolerance

e 10Jel=]-] //IJ—IHI,Q’IE’I
Step 3

Enter a value in the tolerance zone box as shown.

Perpendicularity Tolerance Entry Ed |

—Orientation
Tol. Zone

|u.ur5|
—Reference Feature —— Delete

! o

Cancel

il

“ CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4

Select a reference feature from the pull down list.

Perpendicularity Tolerance Entry

- —

0.06 | _Cancel |
| —

=Plane 1
X

Step 5
Click OK in the dialog box.

Perpendicularity Tolerance Entry

The tolerance result window appears as shown.

Perpendicularity Tolerance Results x|

Pt
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Parallelism/Co-planarity tolerance (linear features)

Use parallelism as an orientation tolerance for cylinders, cones, and lines. Par-
allelism tolerancing compares the axial orientation of the selected feature to the
axis of a reference feature. The actual tolerance zone is a cylindrical area around
the axis of the tolerence feature. Specify the diameter of the cylindrical toler-
ance zone to create the tolerance.tolerancing compares the orientation of the
axis of the toleranced feature to a reference feature.

Use co-planarity as an orientation tolerance between planes. Two planes spaced
evenly apart with the same orientation are said to be co-planar.

To perform a parallelism tolerance

Step 1
Highlight the desired feature in the features list.

1 [ 7 [oieme Datum X ¥ z da £ =]
E Plane 12 4.25071 2.51275 -0.18908

E Flane 13 2.20031 2.97443 -0.23446

& ® rlanc 14 0.64736 1.47401 -0.16478

L Are 15 4. 48262 0.71749 -0.01184 1.49333 0.746¢
-~ Line 16 2.166830 0.73663 -0.02645 _I
- 0.0Z66

r o 18 b 1.98363 1.47844 ~0.02823 0.37580 0.187%
O P Circle 20 2.98323 1.47509 -0.00851 0.75178 0.3758
O Circle 22 4. 47570 0.71779 0.03316 1.0z2300 0.511f
O ® circle 24 4.48052 0.71570 ~0.37234 0.37351 0.1862
~ @ Line 25 4.21414 2.52898 -0.08075 _

o NOTE

Use a linear features only. Parallelism tolerances do not apply to
other types of features.

Step 2
Click the parallelism/co-planarity button on the tolerance toolbar.

Tolerance

sl Jolel=l- /I -1o0z

| Parallelism.-'CupIanarityl

Step 3

Enter a value in the tolerance zone box as shown.

Parallelizm Tolerance Entry B |

—Orientation =
Tol. Zone
||]_|]5 Cancel
—Reference Feature —— Delete

“ CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).

223



Chapter 5 Advanced Measuring & Output

Step 4

Select a reference feature from the pull down list.

Parallelizm Tolerance Entry

Step 5
Click OK in the dialog box.

Parallelizm Tolerance Entry

N
0.06

[r

The tolerance results window appears as shown.

Parallelism Tolerance Results E3
X
o000 [0.00055 [P

Tete
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To perform a co-planarity tolerance

Step 1
Highlight the desired feature in the features list.

Q) ® circle z5
O @ sphere 29
Q cirele 30

B ® Cylinder
(o]

Circle 32
-~ Line 33

o NOTE

Use a plane only. Co-planarity tolerances do not apply to other
types of features.

Step 2
Click the parallelism/co-planarity button on the tolerance toolbar.

|Para|le|ismj‘CopIanarity|

Step 3

Enter a value in the tolerance zone box as shown.

Parallelizm Tolerance Entry

L
| —

“ CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).

225



Chapter 5 Advanced Measuring & Output

Step 4

Select a reference feature from the pull down list.

Parallelizm Tolerance Entry

Step 5
Click OK in the dialog box.

Parallehizm Tolerance Entry

= ’7'(

[r

The tolerance results window appears as shown.

Parallelism Tolerance Results Eq
X
fo.o000 — [o.0002z [P

e
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Circular runout tolerance
Use circular runout to set a tolerance of how far circular features may deviate
from the center of a reference feature in 360 degrees of rotation.

To perform a circular runout tolerance

Step 1

Highlight the desired feature in the features list.

P Foatues CIEl=]
1 | 7 [Jveme Datum z ¥ z d r =

QO @ Sphere 29 4.43000 . 0.18307 1.00000 0.500C
@] Circle 30 5.75060 . 0.03074 0.78381 0.391%
B @ cylinder 5.75350 . -0.21500 0.75243 0.376z
O Circle 32 5.75441 . -0.01z61 0.75167 0.3758
- Line 33 7.09668 . -0.00320

~ @ Line 34 7.04016 . -0.01127

O Circle 35 7.31827 -0.00215 0.95651 0.47582

Use a circle only. Circular runout tolerances do not apply to
other types of features.

Step 2

Click the circular runout button on the tolerance toolbar.

Tolerance

Il A Tolel=I—1/T-]21=]

Runout
Step 3

Enter a value in the tolerance zone box as shown.

Runout Tolerance Entry |
— Circular Runout o
Tol. Zone
|u.ua| Cancel
—Reference Feature ————— pDelete

“ CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4

Select a reference feature from the pull down list.

Runout Tolerance Entry

Circle 35

Step 5
Click OK in the dialog box.

Hunout Tolerance Entry

[r

The tolerance results window appears as shown.

Runout Tolerance Results <]
s
o.osoo0 — [ooori7  [p]

=l
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Angle tolerance

Use angle tolerance to set tolerance values for angles in a specified plane. Enter
the respective nominal values for the angle according to its plane. For example,
enter XY nominal values for angles in the XY plane.

To perform an angle tolerance

Step 1

Highlight the desired angle in the features list.
B Features =
1 [ T [ware Datum X ¥ 7 a r =
O Circle 32 5.75441 3.75904 -0.01z61 0.75167 0.375E
- Line 33 7.09668 3.70053 -0.00320
~ @ Line 33 7.04016 4.,07377 -0.01127
O Cirecle 35 7.31997 3.15897 -0.00z215 0.95651 0.478z2
O ® Circle 36 7.32025 3.15833 -0.31064 0.42460 0.212:%
- Line 37 7.99153 3.95174 0.00106
-~ Line 38 6.83584 4,943z20 -0.01459

I

o NOTE

Use angles only. Angle tolerances do not apply to other types of
features.

Step 2
Click the angle button on the tolerance toolbar.

alerance

A ERERREE

Step 3

Enter the nominal values as shown.

Angle Tolerance Entry B2

rAngles
Mominal Nom - | Nom + | \LI
Angle [113°50] PLu.la [0.6 Cancel |

XY Angle |113°50°  [J0.6 0.6 Delete |
YZ Angle [0° | |
ZX Angle [0° | |

“ CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4

Enter the nominal + and nominal - values as shown.

Angle Tolerance Entry B2

e | Co
113°50' ’—

[113°50° | ml Delete |
QQQ
RN | | —

Step 5
Click OK in the dialog box.

Angle Tolerance Entry

The tolerance results window appears as shown.
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Width tolerance
Use the width tolerance to establish the amount of deviation in the distance
between two linear features.

To perform a width tolerance

Step 1
Highlight the desired distance in the features list.
BB Features =
I| T |Name Datum X ¥ Z = r ;I
O Circle 35 7.31997 3.15897 -0.00z15 0.95651 0.4782
o P Circle 36 7.3z2025 3.15833 -0.31064 0.42460 0.212%
- Line 37 7.99183 3.95174 0.00106
- Lins 3% 6.53584 4.94320 -0.01453
< ® ingle 335 0.5568
- Line 40 5.01678 2.95610 -0.12519
-~ Line 41 4. 64553 2.88707 -0.14009
Lnd
sl o

Use a distance only. Width tolerances do not apply to other
types of features.

Step 2
Click the width button on the tolerance toolbar.

Tolerance
AR e E i RE

1

Width
Step 3

Enter the nominal values as shown.

Width Tolerance Entry

—Length
Nominal Nom - | Nom + | \LI

Length [0.375 [

|
X [o0.375] |\| | Delete |
Y 0.03673 1§ |
z |u.uuuuu | |

“ CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4

Enter the nominal + and nominal - values as shown.

Width Tolerance Entry

Step 5
Click OK in the dialog box.

Width Tolerance Entry

o750l
CEET
posers |
OO
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Chapter 6
Templates

Templates control the format of output. There are four templates used by the

QC5000:

. Features Template
. Report Template

. Program Template
. Runs Template

Features and report templates are associated with data output. Use the features
template to format data for output to other software applications.

I I T IName IDatum I =
Plane 1 Priwary fn
Line 2 Skew
Line 3

Foint 4 Zero
Foint 5

Line &

Are 7

Circle 8
Foint 2
Cylinder
Sphere 11

&
-
-
-
“
O

Format print output using the report template.

£ Report o]
# Feature Position/Dim.|Size Orientation [|Form/Dim. Special s
1 Plane 1|X 3.22598 ¥¥< 0°00'00"|F 0.00000
T 1.56296 ¥Z< 90°00' 00"
z 0.00000 gX<  0°00'00"
2 Line 2|% 0.00000 X¥< 90°00' 00"|F 0.00000
k4 1.47039 ¥z< 0°00'00"
z -0.45201 zX<  0°00'00"
3 Line 3|Z 2.26751 ET<179°57' 53" |F 0.00000
k4 -0.00139 ¥z< 0°00'00"
z -0.45531 zX< 90°00' 00"
4 Point 4|X 0.00000 F 0.00000
T 0.00000
z -0.45366
5 Point 5% 3.57722 F 0.00000
T 1.48131
z 0.00010
[ Line 6|X 1.81104 XT< 39°58'23"|F 0.00000
T 0.71418 TZ<180°00° 00"
z -0.21084 Z¥< 90°00' 00"
7 Lre 7|E 4.49242|d 1.51415 L3d  0.05810
T 0.75257|r 0.75707 F 0.00000
z -0.01457 =

Program and runs templates are associated with QC5000 functions. Use the
program template to construct, edit, and monitor your parts programs.

&8 Program O[]

Cx|iccion
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Compare program results from one run to the next using the runs template.
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Features Template

Use the features template to create the features list. The features list displays
feature data and prepares it for export to other software applications.

To open the features template

Step 1

Select open template from the windows menu.

Step 2
Select features. 5t from the file name list box. The file path is ¢:\qc5000\templates.

Open Feature Template

AT ol 5t 5 =
CartLirn, St 5000 RC-1
CartFIki 5t %QBC "

portT aéocess. 5t aciups

Fe Bt 23 Coefficients
Program. 5t k 3 Exparts

(ICB000T nécoess. BF [[r—
Feport. 5t = & Imp

Feature Templates |_ o

Step 3
Click OK.

Open Feature Template

AT ol 5ft = = ch

CartLirn. 5t ]
CatPIMi 5it #= 0c5000 RE-1
E

T 3 Backups
Featuresbft 3 Coefficients
Prograrn. 5 £ Exports
QCE000T ndecess. BFT Imparts
Report 5t = Q3 mp

Feature Templates |_ =3

OR
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Step 1
Select features.5ft from the windows menu.

Features bit k
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Adding Data to
Templates

Add data to the features list by dragging and dropping information from the
results window.

To drag and drop a single results window field into the features
list

Step 1
Highlight the desired field in the results window.

# Results = (o]

@ Sphere 11, from 4 of 4 points

r = 0.499908 B 0.99980

X = -2.48860Y = 2.46795 Z = 2.24536

F = 0.00000 REF= Ref #1 PP= 3d
Step 2
Hold down the left mouse button and move the field over the features list.
gﬂesulls = 1o x|

@ Sphere 11, from 4 of 4 points

r -REEED 4 - 0.99980

X = -2.48860Y = 2.46795 Z = 2.24536

F = D£l£l]l]_RF_= Ref #1 PP= 3d

(I

Step 3
Release the left mouse button.

B Features 9 [=]
I I TINamE IDa\:um I =
& Plane 1 Primary @

-~ Line 2 Skew

~  Line 3

. Point 4 Zero

. Point S

~  Line &

s Arc 7

O Circle &

. Point 9

] Cylinder

o] Sphere 11

o N

237



Chapter 6 Templates

To drag and drop a multiple results window fields into the
features list

Step 1

Highlight the desired fields in the results window.
& Results =]
@ Sphere 11, from 4 of 4 points IEI
r - 0.49990d - 0.99980

b —2.a8860k g 2. 467958 =@Eﬁ

F = 0.00000 RF= Ref #1 PP= 3d

Step 2
Hold down the left mouse button and move the fields over the features list.
2 Results [I=1D]x]
@ Sphere 11, from 4 of 4 polnts Iil
r -  0.49390d = 0.99980
b -2.18860R4E  2.46795048  2.24536)
F =  0.00000 RF= “Ref #1 PP= 3d
L ﬁ _ _ _1
Step 3
Release the left mouse button.
B Features 9 [=] 3
I|T|Name Daturm r ﬂ
& Plane 1 Primary
- Line 2 Skew

- Line 3
Foint 4 Zero

Foint 5
- Line 6
r ire 7 0.75707
O circle & 0.188866
Foint 9
] Cylinder 0.37522

Sphere 11 0.49990

Step 4
Click the as multiple new columns button in the dialog box.
QCs000 Ed

9 How do you want the ficlds added to this template? =T New Column

[~ Include labels with data As Multiple New Culumnsﬂ

o NOTE

Use the as 1 new column button if the fields are intended to
occupy only one column.
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Sorting the Features List
Sort data in the features list by clicking on the column header. Each data col-
umn can be arranged from high to low, low to high, or by order entered.

To sort data in the features list

Step 1
Place the cursor on the desired column header.

I | T |Hawme Daturm r I e k4 Z =
. Point 9 4.53139 0.74913 -0.16713
[ hre 7 0.75707 4.49242 0.75257 -0.014597
. Foint 5 3.577:22 1.48131 0.00010
E Plane 1 Primary 3.22598 1.56296 0.00000
a9 Cylinder 0.375z22 3.00035 1.49760 -0.264924
O Circle 8 0.18866 2.99882 2.49648 0.00203
- Line 3 z.26751 -0.00139 -0.45531
- Line & 1.51104 0.71415 -0.21054
- Line 2 Skew 0.0oo00 1.47039 -0.45z01
. Point 4 Zero 0.00000 0.00000 -0.45366
0.49950 2. 2. 9 2
L]

Step 2
Click on the column header.

I I T INEmE IDat.um I r I X I ¥ I ) I =
Q Plane 1 Primary |3 3.22598 1.56296 0.00000
- Line Z Skew 0.00000 1.47039 -0.45z01
- Line 3 z.26751 -0.00133 -0.45531
Point 4 Zero 0.00000 0.00000 -0.45366
Point 5 3.57722 1.48131 0.00010
- Line 6 1.81104 0.71415 -0.21054
. Point 9 4.53139 0.74913 -0.16713
O Circle & 0.15866 Z.99852 Z.459645 0.00z03
Cylinder 0.37522 3.00035 1. -0.26424
o e 11 0.49330 Z. Z. 2 36
(s irc 7 0.75707 4.49242 0. -0.01437
o i

A small arrow to the right of the column label indicates the arrangement:
. high to low (arrow down)

| r |

. low to high (arrow up)
| r |
. order entered (no arrow)

| r I

239



Chapter 6 Templates

Reports Template

240

Use the reports template to prepare data in a standard print format. The reports
template displays the same feature data as the features template in a printer-
friendly format. Add data to the reports template by dragging and dropping

information from the results window.
To open the reports template

Step 1
Select open template from the windows menu.

Open Temp

Step 2
Select report. 5ft from the file name list box. The file path is c:\qc5000\templates.

Open Feature Template

Report. 5ft

CartPIMi.5ft = e

ExportTodccess Bt = 05000 FC-1
Features. 5ft £ Back
Frograrn. 5ft ac ups
Q0007 atccess.5FT £ Coefficients
] 5t £ Exparts
Funs. 5ft

| 1
TruePos 5t Q3 Imparts

Feature Templates - o3

Step 3
Click OK.

Open Feature Template

CartFIMi. Bt = e

EsportT odcoess Sit = (05000 RC-1

Features 5t £ Backups

P 5ft

IJ[ED%%IB 3 Coefficients
3 Exponts

3 Imparts

Feature Templates r =3

OR
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Step 1

Select reports. 5ft from the windows menu.

Wind ous

Report.5ft k
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Adding Data to the Reports Template
Add data to the reports template by dragging and dropping information from
the results window.

To drag and drop a single results window field into the reports
template

Step 1
Highlight the desired field in the results window.

2% Results =0 =]

@ Circle 8., from 3 of 3 points

r =d = 0.37733
X - W 2.99882 ¥ - 2.149648 Z - 0.00203
F = 0.00000 RF= Ref #1 PP= XYy
Step 2
Hold down the left mouse button and move the field over the reports template.
gﬂesulls !EE
@ Circle B, from 3 of 3 points E‘
r - 0.188661 N 0.37733
X = 2.99882 ¥ = 2.49648 Z = 0.00203
F = 0.00000 RF= _ _Ref #1 PP= Xy
[
Step 3
Release the left mouse button.
2 Report ==
# Feature Position/Dim.|Size Orientation |Form/Dim. C@ o
[ Line g(X 1.81104 Z¥< 8§8°55'23"|F 0. 00000
T 0.71418 FZ<180°00'00"
Zz -0.21054 Z¥< 90°00'00"
7 Arec 7(X 4.48242 |d 1.51415 L3d 0.05510
T 0.75257|c 0.75707 F 0.0o0oo00
Zz —-0.01497

El Point 9 4.53139 F 0.40007
. 74913

-0.16713

X
T x)
Z
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To drag and drop a multiple results window fields into the
reports template

Step 1
Highlight the desired fields in the results window.

EReport =S
Orientation |Form/Dim. r
I¥< §9°58'23"|F 0.00000
YZ<180°00' 00"
Z¥«< S0°00'00"
51415 L3d 0.05610 0.75707
75707 F 0.00000

B
o

.40007

| | 2
Step 2
Hold down the left mouse button and move the fields over the reports template.
£ Results =100 =}
@ Circle B8, from 3 of 3 points
r-  0.18866d =  0.37733
bl 2.998820M  2.49640048  0.00203]
F -  0.00000RF= Ref #1 PP= XY
[ 1
Step3
Release the left mouse button.
E Report O]
Orientation |Form/Dim. r =
XV¥< 89°58' 23"|F 0.00000

YZ<180°00' 00"
ZX¥«< 90°00' 00"
51415 L3d 0.05810 0.75707

Step 4
Click the as multiple new columns button in the dialog box.
QC5000 (]
9 How do you want the fields added to this template?
I Include labels with data M

0 NOTE

Use the as 1 new column button if the fields are intended to
occupy only one column.
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Sorting Data in the Reports Template
Sort data in the reports template by clicking on the column header. Each data
column can be arranged from high to low, low to high, or by order entered.

To sort data in the reports template

Step 1
Place the cursor on the desired column header.

E Report IS [=] E3
o/ Dim. |51z Orientation |Form/Dim. N [ e
L. 51102 A¥< B9°58'23"7|F 0.00000 & 1.51104 -0.2
b. 71418 ¥E<1&0°00" an"

b.z1084 z¥< 90°00' 0an

E L ze7s1 {¥<179°57 53| F 0.0a000 2.28751 -a.
b.oo13s ¥z< 0°D0'ao”

b. 5531 z¥< 90°00 DO"

. 0.75044|¥¥<153°51'02"|F 0.00115 0.37522 3.00035 -0.2
1.49760| 0.37522|VZ< §9°53 ' 05"
|.z26424 Z{<359°45'53"

Step 2
Click on the column header.

E Report =]
on/Dim.|Size Orientation Form/Dim. r [ X Z =
. 26751 E¥<172°57' 53" | F 0.00000 ] Z.26751 -0.4
p.00139 ¥EZ< 0°00'00"
0. 45531 Z¥< 90°00'00"
0. 00000 F 0.00000 0.00000 -0.4
I . 00000
[ .45366

LETTER F 0.00000 3.57722 0.cC
[1.48131
K. 00010
[1.281104 XY« §2°58'23"|F 0.00000 1.51104 -0.2
K. 71418 TZ<180°00'00"
). 21054 Z¥< 90°00'00" -
[ 3

A small arrow to the right of the column label indicates the arrangement:
. high to low (arrow down)

r I

. low to high (arrow up)
| r |
. order entered (no arrow)

| r I
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Report Headers

Report headers contain additional information that is placed at the top of the
first report page. Users can customize report headers to suit specific application

or documentation needs.
To show a report header

Step 1
Right click on the reports template.

H¥<179°57' 53" 0.ooooo0 2.26751
¥Z< 0°00'00"
Z¥X< 90°00'00"

0.00000 0.oo0000

0.00000 3.57722

T« §9°55' 23" 0.00000 1.81104
TI<lg0%00'00"
Z2Z< 90°00'00"

Step 2

. IT<179°57 53" 2.26751
j0.00138 YZ< 0°00'00"
0. 45531 ZZ< 90°00'oo"
j0. 00000 F 0.0oooo0
j0. 00000
j0. 45366

.B77zE F 3.577z22
1.45131
j0. 00010
1.51104 Z¥< 89°58'23"(F 1.81104
j0.71418 YZ<180°00'00"
0. X< 90°00'00

Step 3
Use the mouse to check the show report header check box.

Template Properties | |
P —

245



Chapter 6 Templates

Step 4
Click OK in the dialog box.

Template Properties

u
i
i
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Customizing Report Headers
Users can edit report headers to suit individual needs. Report headers can in-
clude text and graphics.

To place a graphic in a report header

Step 1
Right click on the report header and select add image from the list.

report header

Feature Printout

Date:
Job:

<
<71

Time: <t>
Operator:

X¥< 0°00'00"
VI« 90°00'00"
ZX< 0°00'oo"
X¥< 90°00'00"|F 0.00000
YZ< 0°00'00"
Z¥«< 0°00'00"

0.00000

Step 2
Select the graphic file.

Add Image

METROMIC.EMP

EMULATED.BMP = = e
= 0ch000 RCA

BhP £ Backups
PaLemulated brap £ Coefficients
STARTUP.EMP 3 Exports
VED_ICON.BMP & Impots

Step 3
Click OK in the dialog box.

Add Image

METROMIC.BMP

EMULATED.BMP = = e

e = 05000 At
METRONIC.BMP 03 Backups
PALermulat £ Coefficients
STARTUPE £ Expants
ED_ICON.BMP £ Imports

T S F
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To arrange text and graphics in a report header

Step 1
Click on the text or graphic to be moved.

OCHO000 Feature Printout
Date: <d> ime: <t>
Jokb: <?1> Fart: <n> Operator: <>
# Feature FPosition/Dim.|3ize Orientation |Form/Dim. r
1 Plane 1[X 3.22588 XY< 0°00'00"|(F 0.0o0000

T 1.56286 ¥Z< 90°00'00"

Z 0.00000 Z¥< 0°00'00"

h:4 0.00000 XY¥< 90°00'00"|F 0.0o0000

¥ 1.47038 ¥Z< O0°00'00"

Z -0.45201 ZX< 0°0o'oor

Step 2
Hold down the mouse button and drag the object to the desired location.

EE Report

OCHOOO Feature Printout
Date: <d» ime: <t>
Job: <?1> art: <n> Operator: <u>
# Feature Position/Dim.|Size Orientation Form/ Dim. r
1 Plane 1|Z 3.22598 £¥< 0°00'00"|F 0.00000
¥ 1.56296 ¥EZ< 90°00' 00"
Z 0.00000 Z¥< 0°00'0ar
X 0.00000 E¥< 90°00'00"|F 0.00000
T 1.47039 Yi< 0°00'007"
Z -0.45201 Z¥< 0°00'0D0" -

Step 3

Release the mouse button.

B Report =
OCH0OOO Feature Printout &
Date: <d> Time: <t>Ppp
Jokb: <71> Part: <n> Operator: <u>
# Feature Position/Dim.|Size Qrientation |Form/Dim. r
1 Plane 1|X 3.22598 E¥< 0°00'007|F 0.00000
T 1.562398 TZ< 90°00'00™
Z 0.00000 ZZ< 0°00'00"
2 Line Z|X 0.00000 E¥< 90°00' 00" |F 0.00000
T 1.47039 ¥2< 0°00'00"
Z -0.45201 ZX< 0°00'00" =
4 - »
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Automated Text Input
& Prompting

Use automated text input and prompting to automatically supply text input or
to request it from the user. The QC5000 recognizes these automated text in-
puts:

. <u> prints the user name from login
. <n> prints the part name

. <d> prints the date

. <t> prints the current time

. <x> prints the max number of pages
. <p> prints the current page number

0 NOTE

Automated text inputs are case sensitive. For example, <U> is
NOT the same as <u>.

Use automated input prompts to request text entry from the user. For example,
Part number: <?1>
prompts the user to enter the part number in the report header before printing.

Enter automated input prompts sequentially. For example, if <?1> is used for
prompting the part number use <?2> for the next input prompt.
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Overlays

Save headers for repeated use as overlays. Using an overlay saves the time and
trouble of creating the same header for each new job.

To save a report header as an overlay

Step 1
Right click on the report header and select save as overlay from the list.

report header

QCh0OO0O0 Feature Printout

Date: <d>

Plane 1 . 0.00000

O.00000

Step2
Type a name for the overlay as shown.

Save Image Overlay

narne_af_averlay. Sia |k

= (= ch
(= Q5000 RCA
= Dverlays

iroge Oveiops ]| [== | | hewai |

Step 3
Click OK in the dialog box.

Save Image Overlay

narne_of_coverlay. Sid

[ ch
[~ Qc5000 REA
= Dverays

e ovety: 5| [=e ] ek
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To place an overlay in a report header
Step 1

Right click on the report header and select open overlay from the list.

report header

OCHhOO0 Feature Printout

Date: <d> Time

Step 2

Select the overlay as shown.

Load Image Overlay

overlay. bio

= ch
(== Och000 RCA
B2 Overays

e dvets B [=e 5] ek |

Step 3
Click OK in the dialog box.

Load Image Dverlay

zaved_overlay. Sio

rerlap. Sin = o
(== 0c5000 RC-
= Dverlays

Image Owverlays |— =3

251



Chapter 6 Templates

252

Program Template

Use the program template to monitor the steps of a parts program. Green
checkmarks indicate steps succesfully completed and a blue arrow points to the
current step. Loop counts are displayed in the data column. Programs can be
set to run a certain number of times. This is referred to as looping’ and each
individual run is a ‘loop.’

Program templates display information only. No data from the features list can
be imported to the the program template.

To open the program template

Step 1
Select open template from the windows menu.

Open Temp

Step 2
Select program.5ft from the file name list box. The file path is
c:\qc5000\templates.

Open Feature Template

Frograrn. 5ft

AT ol Sft =

CartLirn. 5ft A
CartPIMi 5ft %DBCEDSD AL
ExportT oécoess Sit ackups
Features it £ Coefficients
Program. 5t 23 Expoits
QCRO00T odcoess. BF £ Imports
Feport. 5ft

Feature Templates = o3

OR
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Step 1

Select program. 5ft from the windows menu.

Wind ous

Fragram 5t k
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Template Properties
Standard template features can be modified by the user. Use the template prop-
erties dialog box to modify QC5000 templates to suit your application.

To access the template features dialog box

Step 1
Right click on any template.

Step 2
Select template properties from the list.
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Template Features Dialog Box
The template features dialog box contains three tabs: display, filters, and misc
(miscellaneous). Click on the display tab to modify template display features.

Template Properties

OO

Display tab
Use the mouse to place check in the horizontal lines check box to display hori-
zontal separator line between each template row.

Template Properties

mim

O

Check the vertical lines box to display vertical separator lines between each tem-
plate column.

Template Properties

|
|
u
u
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Display partview/image features in a template by checking the expand images
box.

Template Properties

a0

|

Ll

a0 00

Check the snap ro grid box to activate the alignment grid in the template. When
snap to grid is checked fields in the template are automatically aligned to the
nearest grid intersection.

Template Properties

Ot

Template Properties

i
i
i

{m Sl Sl S
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Display a report header at the top of a template by checking the show report
header box. The report header can include custom text and graphics. Report
headers print at the top of the first page of a report.

Template Piopeities

Create a report footer at the bottom of a template by checking the show report
footer box. Report footers can include custom text and graphics. The report
footer prints at the end of a report.

Template Properties

Display a page header at the top of each report page by checking the show page
header box. The page header can include custom text and graphics.

Template Properties

| Fiters | Misc |

J

u

I
=4
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Create a page footer at the bottom of each report page by checking the show page
Jooter box. Page footers can include custom text and graphics.

Template Properties

u
s o
]

S

et cor |
[0

<070

|
L

Click on the sez text color button to change the color of text in the template.

Template Pioperties [ %]

: — o |

O 0l

L
{m i i S |

EEEEEEE N
EEEEEEE .

B 0| 7

ok | _ceneel |

258



Quadra-Chek® 5000

Click on the set line color button to change the color of horizontal and vertical
lines in the template.

Template Properties

Fo = o
i S Sl

Select a color from the color window as shown.

Color & B2

.| |||
|
i bl
B .
AN
J

EEEEEE ..
C 0
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Filters tab

260

Filters are conditions (or sets of conditions) that determine what features appear
(or do not appear) on a template. Use the filters tab to establish the conditions
features must meet to be included or excluded from the template.

Template Properties | |
,7

For example, if a part drawing calls for a circle to have a diameter of 0.375
inches with a tolerance of 0.006 inches, you can create a template that displays
only circles with a diameter greater than 0.381 inches or less than 0.370 inches.
This filter allows the user to track features that fail to meet specifications with-
out having to sort through all the features.
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To create a filter

o NOTE

This filter is based on the example above but steps can be varied
to suit specific applications. Once you have created this filter it
is easy to create other filters for your applications.

Step 1
Right click on the template and select template properties from the list.

Step 2
Select the filters tab in the dialog box.

Template Properties

Step 3
Click on the show features button.

Template Properties
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Step 4
Click on the that meet any conditions button.

Template Piopeities

Step 5
Click the add button.

Template Properties

Step 6
Click the fields> button in the filter dialog box.
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Step 7
Select diameter from the list.

Step 8
Click the other> button.

Filter

Diameter

Step 9
Select the < (less than) symbol from the list.
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Step 10
Type 0.370 in the text box as shown.

Diameter<0.370]

Step 11
Click OK in the filter dialog box.

Diameter<0.370]

Step 12
Click the add button.

Template Properties

Step 13
Click the fields> button in the filter dialog box.
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Step 14
Select diameter from the list.

Step 15
Click the other> button.

Filter

Diameter

Step 16
Select the > (greater than) symbol from the list.
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Step 17
Type 0.381 in the text box as shown.

Diameter>0.381

Step 18
Click OK in the filter dialog box.

Diameter>0.381

Step 19
Click OK in the template properties dialog box.

Template Fropeities

Diameter<0.370 |
Diameter>0.381 :
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To modify a filter

Step 1
Highlight the desired filter.

Template Properties

Step 2
Click the modify button on the filters tab (template properties dialog box).

Template Fropeities

m—

Step 3
Type in the modification.

Diameter<0.371|

Step 4
Click OK in the filters dialog box.

Diameter<0.371
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Step 5
Click OK in the template properties dialog box.

Template Properties

Diameter<0.371

Diameter>0.381
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To remove a filter

Step 1
Highlight the desired filter on the filters tab (template properties dialog box).

Template Propeities

: — —

Diameter<0.371

Diameter>0.381 k

Step 2
Click the remove button.

Template Properties

Step 3
Click yes in the dialog box.

QCs000

2
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Misc tab (miscellaneous)
The miscellaneous tab contains three check boxes.

Template Properties

Place a check in the locked box to require the supervisor password before tem-
plates are editied.

Template Properties

Place a check in the append to file when exported box to export template proper-
ties.

Template Properties

Place a check in the include headers when exported box to export report and page

headers.
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Column Properties

Columns in each template have properties that can be modified to suit specific
application needs. Standard column properties apply to columns in every tem-
plate. Additionally, there a column properties unique to specific templates.

Standard column properties
Right click on any template and select column properties from the list. This
brings up the column properties dialog box.

Column Properties

Appearence tab
The appearence tab allows the user to assign a name to the column, establish
column width, title alignment, and data alignment.

Column Properties

Formulas tab

Column formulas are conditions (or sets of conditions) that determine what
labels appear (or do not appear) with features in a column. Use the formulas tab
to establish the conditions features must meet to be labeled.

Use formulas to customize column data and perform calculations. For example,
a formula a formula can be written to display the X' value of a feature.

A more complex formula can be written to display the standard deviation of
several diameters.

Parantheses()
Use parantheses to order mathmetical equations. For example, in the following
equation

6*(4+2) = 36

the 4 and 2 are added together before being multiplied by the 6.
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The same equation without the parantheses is as follows:
6*4+2 = 26
Here 6 is multiplied by 4 then added to 2.

Work from the innermost set of parantheses to the outermost set in equations
using multiple sets of parantheses.

For example,
((4+2)*(4+2)+1) = 37

Here the addition in the innermost parantheses is performed first,then the two
sums are multiplied and added to 1.

0 NOTE

The mathemetical order of operations is always multiplication,
division, addition, subtraction.

Parantheses can also be used to call functions such a squares, square root, max,
min, etc. For example,

sqrt(100) = 10

the function (square root) is performed on the number in the parantheses
(100).

Brackets [ ]
Use brackets to recall previously measured features for a formula. For example,

[Circle 1]1x

recalls the 'x' value of Circle 1.

A more complex equation might be
sqr([Circle 1]radius)*PI

Here the radius of Circle 1 is squared and multiplied by pi which produces the
area of Circle 1.

Quote marks ™
Use quote marks to indicate an output in a formula. For example,

If([Circle 1]radius<=2.0,"Small")

prints the word "Small" in the column if the radius of Circle 1 is less than or
equal to 2.0.

A more complex equation might be

If([Circle 1]lradius<=2.0,"Small","Big")
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Here the "Small" is printed if the radius of Circle 1 is less than or equal to 2.0
and "Big" is printed if it is greater than 2.0.

Use empty quote marks "" to show no output. For example,

If([Circle 1]radius>2.0,","Small")

gives the same output as

If([Circle 1]radius<=2.0,"Small")

using a slightly different formula.

Min/Max

Use the min and max functions to find the minimum or maximum parameter
for a series of features. For example,

Max(-1,-10,"Diameter")

will produce the maximum diameter of the last 10 circles measured.
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Sample Formula

The following example creates a formula to group circle features into by size.
Use the formula:

If(Diameter<0.381,”Small”,”Large”)

to sort circle features into two groups: large or small.

To create the sample formula

o NOTE

This formula is an example. Steps can be varied to suit specific
applications. Once you have created this formula it is easy to
create other formulas for your applications.

Step 1
Right click at the top of the template column as shown.

Line 3 2.17580 -0.00110 -0.39047
Point 4 Zero 0.00000 0.00000 -0.39125

Cirecle § 3.00058 2.49767 -0.03907
2.99938 0.49964 -0.00901

Step 2

2.17580 -0.00110 -0.39047
Point 4 Zero 0.00000 0.00000 -0.38125
Cirele § 3.00058 2.49767 -0.03907

Step 3
Click on the formulas tab.

Column Properties

Diameter
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Step 4
Click add.

Column Properties

Diameter

Step 5
Type ‘size group’ in the label text box.

Formul;

Step 6
Click on the felds> button.

Formul [ %]

— | pees |

inchfmm |3
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Step 7

Select diameter from the list.

Step 8
Click on the other> button.

Diameter]

nchimm

Step 9
Select the < (less than) symbol from the list.
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Step 10
Type 0.381 in the text box as shown.

Formula | x|
o |
— ,7

Diameter<0.381|

ncimm

Step 11
Type in the rest of the formula as follows:
If(Diameter<0.381,”Small”,”Large”)

Formula [x]
ok |
e ’7
’7

If[Diameter<0.361,"Small","Large"]|

Step 12
Select zext from the result type list box.

Formula E
- ’7

lf[Diameter<0.381."Small',"Large"]

Inch{mm or Teis]
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Step 13
Click OK in the formula dialog box.
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To modify a formula

Step 1
Highlight the desired formula.

Column Properties

size_group = lf[Diameter{0.381,"Small',"Large

s

Step 2
Click the modify button on the formulas tab (column properties dialog box).

Formula =]
[ ok |
[ ’7
’7

lf[Diameter<0.381,"Small","Big|']

Step 3
Type in the modification.

——
runctone> |

IfDiameter<0.381,"Small", Big[)

Step 4
Click OK in the formulas dialog box.

Formula
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Step 5
Click OK in the column properties dialog box.

Column Properties

Diameter
size group = lf[Diameter<0.381."Small","Big'
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To remove a formula
Step 1
Highlight the desired formula in the text box on the formula tab (column prop-

erties dialog box).

Column Properties

Diameter
size_gmu If{Diameter<0.381,"Small","Big"]

Step 2

Click the remove button.

Column Properties

Diameter

Step 3
Click yes in the dialog box.
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Use the runs template to track critical features from one program run to the
next. Data in the runs is restricted to one feature attribute per column. For

example, a column may display only the X value for a given circle.

To open the runs template

Step 1

Select open template from the windows menu.

Dpen Templs

Step 2

Select runs. 5ft from the file name list in the open template dialog box.

Open Feature Template

CartFibdi.5ft

ExportT oéccess Gt

Features. 5ft

Frograrn. 5ft

QCE000T adccess. BFT

R eport. 5ft

Fune. 5t
[TucPossit g

Feature Templates =

Step 3

==

= 05000 RCA
3 Backups
£3 Coefficients
£ Expants

£33 Imports

=1

Click OK in the dialog box.

Open Feature Template

CartPIbi 5ft
ExportTodccess 5t
Features 5ft
Prograrn. 5ft
QC5000T sdvccess SFT
Fiepart. 5t
R
| TuePos5it |l

Feature Templates -

(= ch

= [cho00 RCA
£ Backups
3 Coefficients
3 Exports

3 Imports

EER
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To add data to the runs template

Step 1
Highlight a feature in the features list.
B Features T
. 0.
O Z.
& Plane 1 Primary . 1.
Point 4 Iero a. 0.00000 -0.39125
- Line 3 2. -0.00110 -0.39047 =

Step 2
Click on the desired fields in the results window to highlight them.

&% Results I=]0] =]

@ Circle 5, from 3 of 3 points lil

e U.ic/2f@R  0.37424

e 3.ooosohf 2 197c7RAR -0.03907
F -  0.00000RF- Ref #1PP= I§ XY
Step 3

Place the cursor over the highlighted fields and hold down the left mouse but-

ton.

& Results =100 =]

@ Circle 5. from 3 of 3 points IE'

T 0.187 1208 0.37424

X o 3.00055 4 2.49767pA8  -0.03907|

F = 0.00000 RF=_ __ Ref #1 PP- XY
L4 ]

Step 4

Drag the fields into the runs template.

_[Of x

L

The new fields appear in the template as shown.

B Runs ([0 x]

Run Circle S5.r Circle S5.d Circle 5.X Circle 5.7 Circle 5.2
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Windows
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Up to ten can be open at one time. Nest templates within a single window to
organize the desktop. Use the tabs to view nested windows.

0 NOTE

Do not open unneeded templates. System speed decreases as
more templates are opened. Use the minimum number of

templates required for fastest processing.
To nest template windows

Step 1
Place the cursor over the title bar of the template window.

OChOOU Feature Printout

Date: <d> Time: <t>Ppp

Jok: <?1>» Part: <n>» Operator: <ux
;u  Pr—— = e —— | P——— T =
Step 2

Hold down the left mouse button and drag the window another template win-

dow.

B Features

X T Z

O Circle 7 2.99338 0.49964 -0.00301
O Circle 5 3.00058 2.49767 -0.03907
Q Flane 1 Primary 3.21868 1.62520 0. 00000
-

FPoint 4 FRrn . OO0 M. 000 =.39125
pR R B Report

OCHOO0O0 Feature Printout

Date: <d- Time: <t>PFpp
Jokb: <71> Part: <n> Operator: <u>
o | E— | Esr—— T . P Py =
L
Step 3
Release the left mouse button.
FE Report P [=] 3
Features | Report| ~

NQCE)OOO Feature Printout

Date: <d> Time: <t>Ppp

Job: <7?1> Fart: <n> Operator: <u>

To separate template windows

Step 1
Place the cursor of the desired template tab.
E hepor i
Features | Repuﬂl
-

OC5000 Feature Printout

Date: <d> Time: <t>Ppp
Job: <?1> Part: <n> Operator: <u> -
[ JQ
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Step 2
Hold down the left mouse button and drag the template out of the window.

£El Foatures M=l E

I|T|Name Datum X T Z d r =
O Circle 7 2.99938 0.49964 -0.00901 0.37484 0.18°
O Circle 5 3.00058 2.49767 -0.03907 0.37424 o0.18
Q Plane 1 Primary 3.21868 1.62520 0.00000

. Foipt 4 Zern n._n000na f.00nan -1, 39125

JREN B Report

OCH00U Feature Printout

Date: <d> Time: <t>Ppp
Job: <?1> Part: <n> Operator: <u>

“ Tom | EXVERFIIENFI P e e o e ] = ] -

Step 3

Release the mouse button.

B Features o=l

I|T|Mame Datum X T Z =} r -
O Cirele 7 2.99938 0.43964 -0.00%01 0.37484 0.18"
O Circle S 3.00058 2.49787 -0.03507 0.37424 0.18
E Flane 1 Primary 3.21868 1.62520 0.00000

. FPoint 4 Zero 0.00000 0.00000 -0.39125

- Line 3 2.17580 -0.00110 —-0.39047 =
. ;

OCE5000 Feature Printout

Date: <d> Time: <t>Ppp
Jok: <?1> Part: <n> Operator: <>

= To o m | EVSFRRFFENFNY [ Tri e ine Tominio T - T -
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Creating a new template allows you to customize report formats and informa-
tion in the features list. For example, templates can be designed to export data
in a certain format.

To create a new template

=100 %]

FE new_template

¢ [reatwre  [Posicion/bim[size = |oriencacion [romw/bam.  [specaar

1 Plane 1|X 3.21868 XY« 0°00'00"(F 0.00000
v i.82520 YZ« 90°00'0ar
z 0.00000 Z¥< 0°00'oo"

2 Line z|X 0.00000 XY« 90°00'00"(F 0.00000
v 1.49036 YZ« 0D°00'oar
z —-0.39204 ZX< 0®°00'oo"

3 Line 3|X Z.17580 K¥<179°58' 14"(F 0.00000
v -0.00110 YZ< 0°00'0o"
z —0.33047 ZX< S0°00'00"

4 Point 4|X 0.00000 F 0.00000
v 0.00000
z —-0.381z5

Cirele X 0.374z24

Step 1

Select new template from the windows menu.

Step 2

Type a name for the template in the file name text box.

Hew Template Hame

Fiew_template. i
k [
[ Qc5000 RCA1
= Templates

Feature Templatas |_ c
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Step 4
Click OK in the new template name dialog box.

Hew Template Mame

new_template. St

= ch
[£= Qc5000 RCA1
F= Templates

Feoe Terpaes o [=e ]| [k

Step 5

Select type of template to create in the dialog box.

New Template x|

(! ] ’7
(! ’7
j(
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Export

To export a tab delimited file to a spreadsheet

Step 1
Select the features to be exported from the features list.

B Features =
[clrfwame  Joarwe [ = [ v [ = [ —a [ = -~
Flane 1 Frimary 3.21868 1.62520 0.00000
Line 2 Skew 0.00000 1.49036 -0.39204
- 7

Circle S
Circle §

@)
Q

Hold down the ctrl key to select features that are not listed
sequentially in the features list.

Step 2
Select export from the file menu.

Step 3
Select tab delimited from the save file as type list in the export dialog box.

B och

£ 5K backup
£ 5k marwal
£3 SKnatermp
1 Backup BK
1 Beta

ccossDatabzos 8
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Step 4
Type the name of the file in the file name text box.

Export

cEy_eRport csy |

B o

£ 5K backup
£3 5k marwal
£3 Sknotemp
£ Backup 5K
£ Beta

Stpe 5
Use the folders box and drives list to select the storage location for the file.

Export

tabd_export.tdf

3 5K backup
£ 5k marual
£3 Sknotermp
£ Backup 5K
£ Beta

Tah Delimited B e

Step 6
Click OK in the export dialog box.

Export

tabd_export.tdf

£ 5K backup
£ 5k marual
£ SKnotermp
£ Backup 5K
£ Beta

T ah Delimited - o
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Step 7
Open the spreadsheet application and open the saved file.

X Microsoft Excel - tabd_export.tdf

21788| -0.0011] -0.39047
Circle 5 3.00058| 249767| -0.03807| 0.37424| 018712
Circle 7 2999308 049964| -0.00001 037484 018742

To export a CSV (comma separated value) file to a spreadsheet

Step 1
Select the features to be exported from the features list.

B Features - [olx]
[ilrwaee  Joatws [  x [ v [ = [ o [T c =
Flane 1 FPrimary 3.21868 1.62520 0.00000
Line Sicew 0.00000 1.459036 -0.35204
- 2 0 -0.00110
[@] 264

O Circle 8 k 4.493935 0.74810 0.0z104 1.00052 0.50
o

Hold down the ctrl key to select features that are not listed
sequentially in the features list.

Step 2
Select export from the file menu.
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Step 3
Select CSV from the save file as type list in the export dialog box.

B oo
1 5K backup
£3 5k marual
£3 Sknotemp

£ Backup 5K
1 Beta

Aosess Database [

=0

Paints [C5%]
Paints [DxF)
Tab Delimitad

Step 4

Export

CEY_ERpOrt Csy |

= ot

£3 5K backup
£3 5k marual
£3 Sknotemp
£ Backup 5K
£ Beta

Step 5
Use the folders box and drives list to select the storage location for the file.

Export

cEy_eRport csy

£ 5K backup
£3 5k marual

£3 SKnotemp
£ Backup 5K
£ Beta
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Step 6
Click OK in the export dialog box.

Export

cay_eRport. cev

Bl

£ 5K backup
£ 5k manual
£ Sknotemp
3 Backup 5K
£ Beta

Step 7
Open the spreadsheet application and open the saved file.

X Microsoft Excel - csv_export.csv

21786 00011 -0.39047
Circle & 3.00058| 249767 -0.03207 037424 018712
Circle 7 25959936 0.49564| -0.00901 037484 0.15742

B I
e B 17 B |
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Programming Overview

Chapter 7
Programming

The QC5000 is user programmable. Users can enter a series of steps and
save it as a program for later use. When the program is executed the QC5000
prompts the user to perform the necessary steps for the inspection of the
part. This function is useful for repetitive measuring of large quantities of
parts. QC5000 programs are part specific, that is each program is for a
specific part. A sample program and instructions to create it are included in
this chapter.

The QC5000 programming feature works like a tape recorder. The follow-
ing sections explain programming features and demonstrate how to create,
save, and run a program. To avoid confusion, use the QC5000 demo part for
the following sections. Any multi-feature part may be substituted in later
programs.

Keep in mind that QC5000 programs execute sequentially. If a step refer-
ences a feature, that feature must already be measured. Here are two simple
tips for hassle free programming:

. Only reference features that have been measured prior to the step that
references them.

. Do not delete a features that are part of a construction.

o NOTE

In this section all instructions refer to the program toolbar.
The same procedures can be performed using the pull down
menus at the top of the screen as well.

o NOTE

Toolbars in the QC5000 software can be customized. This manual
attempts to display the most common toolbar arrangements.
Some users may find the toolbar setup on their system varies
from those shown here.
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The Program Toolbar
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To display the program toolbar select ‘toolbars’ from the View pull down
menu. In the Toolbars dialog box, click on ‘program’ in the list box on the
left then click the Show button. Click the OK button to continue.

Record/Edit Program

.—Pl”’i

|Recurd|||'Edit ngram|

Click the record/edit button to start recording a program. The QC5000
software will record all actions from this point as a new program or as an
addition to an existing program. To stop recording, click the Pause Program
button (see below).

Pause Program

= [[> p

vPause Program
Click the Pause Program button to stop a currently running program or to
stop recording/editing a program. The last step executed before the program
was paused is highlighted in the program window.

New Run

EOERER

Click the New Run button to run a program from the first step. When New
Run is clicked the program begins from the first step regardless of the step
selected in the program window.

Run Program From Current Step

EOECEE
g

|Flun Program From "Current" Step|

Click the Run Program From Current Step button to run a program from
the currently selected step in the program window.

Run Just Current Step

[Run Just "Current” Step|

Click the Run Just Current Step to execute only the currently selected step
and then pause the program.
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Recording a Program
To create a program

Step 1

Select new from the file menu. Then select parz.

D0 it

Step 2
Click the record/edir button on the program toolbar.

|Rccurd.||'Edit ngram|

Step 3

Type a progam name as shown.

Save Part As

new_program.5pa

PR BP B ot
£ 5K backup
£ 5k marwal
£3 SKnatermp
3 Backup BK
£ Beta

Fafies
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Step 4
Click OK.

Save Part As

BRSPS B o
£ 5K backup
£ 5k marwal
3 Sknotemp
3 Backup BK
£ Beta

PartFies [

Step 5
Perform the desired steps.
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To open a saved program

Step 1

Select gpen from the file menu.

Open

Step 2
Highlight the desired program as shown.

Open Part

new_prograrm.Spa

new program.Bpa B ol
£ 5K backup
£ 5k manual
3 Bknotemp
3 Backup BK
£ Beta

Panries  H [=me 5] | ek |

Step 3
Click the OK button.

Open Part

new_program. Dpa

e program. Spa B o\
23 5 backup
£3 5k marual
£3 Sknotermp
£ Backup 5K
£ Beta

Faries o =
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Running A Program

Running a saved program is easy. Open the part file using the method shown
in above.

To run a program

Step 1

Select new from the file menu.

EIRJ= v e

Step 2

Select 7un from the sub-menu.

IENT

OR
Step 1
Click the new run button on the program toolbar.

Pragram

o[ o
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Sample Program

The following demonstration shows the entire programming process from
start to finish. Use the QC5000 demonstration part to avoid confusion, but
a program for any multi-feature part can be made with this method. This
program will prompt the user to:

. Construct a circle

. Construct a pierce point

. Measure three dimensional features (cylinder and cone)
. Measure two dimensional features (circles and planes)
. Perform a True Position on a circle

. Perform a perpendicularity tolerance

. Perform a width tolerance

. Enter a conditional statement

. Enter a label

Follow the steps straight through to avoid confusion. Each procedure in the
program is described in detail elsewhere in this manual. For more informa-
tion on a particular step consult the index.

To record the sample program

Step 1
Click the record/edit button on the program toolbar.

|Recurd|||'Edit ngram|

Step 2
Type a name for the program as shown.

Save Part As

l't

rews_progran.Spa B o\

ppp.5PA £ 5K backup
£3 5k marual
£3 Sknotermp
£ Backup 5K
£ Beta

Faries o [=c

Step 3
Click OK in the dialog box.

Save Part As

zample_part.5pa

rews_program.Spa B o\

PRR-SPA £ 5K backup
£3 5k marual
£3 SKnotemp
£ Backup 5K
£ Beta

Fatfies  |d
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Step 4
Click the datum magic button on the datum toolbar.

[Cratum

ﬁatum Magic

. create the primary plane

Primary

Datum Magic (O[]
3 Pts
tip 1
0Ok &5 Enter Pt | Bemove Last |
Cancel |
. create the secondary line

Secondary

Line
Datum Magic _ O] x|
2 Pts
tip 1
0k * Enter Pt | Remove Last |

Cancel |
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. create the zero point

Secondary

\\
iary

Line
Line
Zero
Point
Datum Magic = =] B3
2 Pts
tip 1
0ok &5 Enter Pt | Bemove Last |
Cancel
Step 5

Click the cone button on the measure toolbar.

. measure the cone using 9 points

Measure Cone O] x|

9 Pts
tip 1
0Ok | Enter Pt | Bemove Last |

Cancel | Create... |

Step 6
Click the c¢ylinder button on the measure toolbar.

Measure Cylinder

. measure the cylinder using 9 points
Measure Cylinder O] x|

9 Pts
tip 1

0ok | Enter Pt | Bemove Last |

Cancel | Create... |
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Step 7

Click the plane button on the measure toolbar.

Measure Plane

. measure the plane using 6 points

Measzure Plane _ O] x|

6 Pts
tip 1

0ok ‘k Enter Pt | Bemove Last |

Cancel | Create... |

Step 8
Click the circle button on the measure toolbar.

. measure the circle using 6 points

Measure Circle =] B3

6 Pts
tip 1

0ok {!@ Enter Pt | Bemove Last |

Cancel | Create... |

Step 9

Click the circle button on the measure toolbar.

. measure the circle using 6 points

Measure Circle =] B3

6 Pts
tip 1

0ok {g Enter Pt | Bemove Last |

Cancel | Create... |

Step 10
Click the circle button on the measure toolbar.

302



Quadra-Chek® 5000

. measure the circle using 6 points

Measure Circle I [=] 5
6 Pts

tip 1

0ok {!@ Enter Pt | Bemove Last |

Cancel | Create... |

Step 11
Construct a center-to-center distance between the circles 8 and 9.
. Highlight circles 8 and 9 in the features list

I I T INEmE IDatum I r I X I e I Zz I ﬂ
Q Plans 1 Primary 3.21180 1.57037 0.00000

-~ Line 2 Skew 0.00o000 1.48930 -0.44084

- Line 3 2.23952 -0.00162 —-0.44220

. Point 4 Zero 0.00000 0.00000 -0.44152

A Cone S5 0.20431 4.49558 0.74741 -0.57702

8 Cylinder 0.38153 2.99915 1.49738 —-0.20639

E Plane 7 0.62116 1.50161 =0.17548

[e) 711

(8] b 214

O Cirele 10 0.18726 2.99813 0.49913 —-0.06724

i 'n
J Click the measure distance button on the measure toolbar

. Click OK in the dialog box

2 Features (O]

To measure a distance, you may probe the distance [using two i’
points] or construct the distance from previously measured
features. When probing a distance, probe comp i

5|
0Ok |J> Enter Pt | Remove Last |

Cancel | Create... |

Step 12
Construct a point from the cylinder and the primary plane.
. Highlight the cylinder and the primary plane in the features list

B Features M=l

z.

Point 4 Zero 0.

Cone 5 0.20431 4

& o.
O circle s 0.18719 2.99850
Q circle o 0.18732 2.99815
O circle 10 0.18726 2.99813
&  Distance 0.00075
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. Click OK in the dialog box

= 2 Features

Step 13
Construct an angle between the primary plane and plane 7.
. Highlight the primary plane and plane 7in the features list

Line 2  Skew
Line 3

Point 4 Zero
Cone §
Cylinder

Circle 8

circle 3
Circle 10

= 2 Features

Step 14
Enter a true position tolerance for circle 8.
. highlight circle 8 in the features list

Plane 1 Primary
Line 2 Skew

Line 3

Point 4  Zero

Cone § 0.20431
Cylinder 0.38153

Circ S

Circle 9

Circle 10 0.18726
Dist.

. click the true position/MMC/LMC button on the tolerance toolbar

True Position/MMCILMC|
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. enter the tolerance data as shown

True Position Tolerance Entry

(%] [3.00000 ]

[ [z50000 [o.06000
.

.

?
0.18750

. Click OK

True Position Tolerance Entiy

[x] [2-00000 ]
[5¢] Jo:s0000fo.06000 |
[2] [o.02005 |
-

?

. Click OK in the tolerance results window

True Position Tolerance Results

300000 — 299830
o5o000 " eas7i1 " fooosis  [oosoo [P]
Fo.0za06 — [.02806

oisrse [oie7is  [oooost  foeiso [oissso [P

Step 15
Enter a width tolerance for the distance.
. highlight the distance in the features list

0.74741
Cylinder 0.38153 . 1.49738

FPlane 7
Q ® circle 8

circle 9

Circle 10

1.50161
2.48711
0.49914
0.49913
1.99797

. Point 12 & 2.99813 1.49833 0.00000
< Angle 13 0.43437

KN
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. click the width button on the tolerance toolbar

Tolerance

2 () () B2 7 B X 2

Width

. enter the tolerance data as shown

Width Tolerance Entry

|t || ]
cw__fows o
pooors | [ [Delee|
o [ [
oo [ [

. click OK

Width Tolerance Entry

'Width Tolerance Results

Step 16
Enter a perpendicularity tolerance for the primary plane.
. highlight the primary plane in the features list

& Cone § 3 D.57702
B ® cylinder . 1.49738 -0.20639

&  Plane 7 . 1.50161 -0.17545
O @ circle & 0.15719 . 2.49711 -0.02906
O Circle 9 0.18732 . 0.45914 -0.043058

Circle 10 0.18726 2.99813 0.49913 -0.06724

. click the perpendicularity button on the tolerance toolbar

Tolerance

A AdOI A LT-]e] ]
Perpendicularity|
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. enter the tolerance zone (0.008 inches) as shown

Perpendicularity Tolerance Entry

Perpendicularity Tolerance Entry

- —

_cancel |
| —

EPlane 1
3

. click OK

Perpendicularity Tolerance Entry
X

. click OK in the tolerance results window

Perpendicularity Tolerance Results Eq
g
o.ooso0 — [ooooie [P

Pt
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A user message is an onscreen message that is a part of a program. For
example, it may be useful to remind an operator to check a certain feature in
a particular way. To do this you might insert the message "Make sure to take
points clockwise from the left." User messages can say anything, even "Have
a nice day."

To Insert A User Message

Stepl
Select programming then special steps then wuser message from the tools menu.

Tools

Step 2

Type the desired message as shown.

User Message

user_message|

Step 3
Click OK in the dialog box.

Uszer Mezzage

user_message|
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Expanding the
Program Toolbar

This section describes buttons commonly added to the program toolbar by
QC5000 users. A procedure for adding buttons to a toolbar follows this
section.

Toggle Break Point

Toggle Break Point

Click the Toggle Break Point button to attach a marker to the currently
selected step. A marker instructs the program to stop at a step in the pro-
gram. To remove a marker, select the step with the marker and click the
Toggle Break Point button. Markers can be placed on more than one step
within a program.

Program Comment

Click to enter a note into the program for future reference. Program com-
ments are simply to explain a step or add information that might hellp later.
Comments do not perform functions.

Edit Steps

Edit Steps

Click the Edit Steps button to edit the currently selected step. The options
presented depend on which functionality is associated with the currently
selected step. For example, if the current step is .... the following options are
presented, ...

If-Goto

lf-Goto Statement

Click to place an If-Goto statement in a program, see the Conditional State-
ments section for more information.

If-Then

If-Then Statement

Click to place an If-Then statement in a program, see the Conditional State-
ments section for more information.
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Else

Program

Else Statement

Click to place an Else statement in a program, see the Conditional State-
ments section for more information.

Else-If

Program

Else-If Statement

Click to place an Else-If statement in a program, see the Conditional State-
ments section for more information.

Super Step

Program

Super Step

Click to group a selection of steps into a collapsible group (SuperStep). This
organizes and shortens the display of large programs in the Program window.

Goto Label

Progrann

Goto Label

Click to create a Goto Label for use with an If- Goto conditional statement.
The Goto Label is the action carried out if the test condition is true.

Offset Positions

Program

Offset Positions

Click to manually enter a coordinate that will offset the current coordinate.
This feature is useful for inspecting multiple parts mounted on a fixture.
ed Program Toolbar

This section describes other buttons that users commonly place on the pro-
gram toolbar. A procedure for adding buttons to the toolbar follows this
section.

Toggle Break Point

Toggle Break Point

Click the Toggle Break Point button to attach a marker to the currently
selected step. A marker instructs the program to stop at a step in the pro-
gram. To remove a marker, select the step with the marker and click the
Toggle Break Point button. Markers can be placed on more than one step
within a program.
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Program Comment

Program Comment

Click to enter a note into the program for future reference. Program com-
ments are simply to explain a step or add information that might hellp later.
Comments do not perform functions.

Edit Steps

Edit Steps

Click the Edit Steps button to edit the currently selected step. The options
presented depend on which functionality is associated with the currently
selected step. For example, if the current step is .... the following options are
presented,

If-Goto

If-Goto Statement

Click to place an If-Goto statement in a program, see the Conditional State-
ments section for more information.

If-Then

If-Then Statement

Click to place an If-Then statement in a program, see the Conditional State-
ments section for more information.

Else

Lk
Else Statement

Click to place an Else statement in a program, see the Conditional State-
ments section for more information.

Else-If

Else-If Statement

Click to place an Else-If statement in a program, see the Conditional State-
ments section for more information.
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Super Step

Super Step

Click to group a selection of steps into a collapsible group (SuperStep). This
organizes and shortens the display of large programs in the Program window.

Goto Label

Goto Label

Click to create a Goto Label for use with an If- Goto conditional statement.
The Goto Label is the action carried out if the test condition is true.

Offset Positions

Offset Positions

Click to manually enter a coordinate that will offset the current coordinate.
This feature is useful for inspecting multiple parts mounted on a fixture.
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To add buttons to a toolbar

Program

0 m— [{

Step 1

Select customize from the tools down menu.

Step 2
Select the toolbars tab.

Customize

QC5000 Window
Results Text
Results Window
DRO Digits
DRO Axis
DRO Window

[ Part View Window

Step 3

[Run program from

Single step
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Step 4
Click on the desired button in the all possible buttons list.

Customize

[Run program from s i
Single step If-Then Statement

Else Statement
Else-If Statement
Goto Label
Label

Loop

Offset Positions

Step 5

RecordfEdit Progra
Pause program
iSet Current Step
New Run

Run program from
ISingle step

Step 6

El |Record/Edit Programizl| [5th Reference Frame
Pause program
Set Current Step
New Run
[Run program from
Single step
Edit Steps

Run program from s
ISingle step
oggle Break Point
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To delete buttons from a toolbar

Program

0 m— [{

Step 1

Select customize from the tools down menu.

Step 2
Select the toolbars tab.

Customize

QC5000 Window
Results Text
Results Window
DRO Digits
DRO Axis
DRO Window

[ Part View Window

Step 3

Run program from s
ngle step
Edit Steps

Removel < Copy:
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Step 4
Click on the desired button in the buttons in toolbar list.

Customize

Record/Edit Progra Measure Magic
Pause program Point

Set Current Step

New Run

Run program from s

Single step

Edit Steps

Step 5

Click the remove button.

Customize

El [Record/Edit ProgramZl [Measure Magic
Pause program Point
iSet Current Step
New Run
Run program from
Single step
Edit Steps

Step 6
Click OK.

Customize

Measure Magic

Removel Lopy:
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Conditional Statements
Conditional statements can be a handy way to handle many inspection tasks.
For example, if a feature fails to meet specifications a conditional statement
can stop the inspection or require a second inspection. A conditional state-
ment can also check that a feature is within a tolerance by using arithmetical
operators (more on this later).

The two basic elements of a conditional statement are the test condition and
the action. Essentially conditional statements check the test condition and
then do something if the test condition is true and something else if it is
false.

Test Conditions

Test conditions are the inspected feature of the part and any arithmetical
operations required by the user. If that seems a bit complex take a look at the
conditional statement below.

In this example, ‘If Input_1 > 5mm’ is the test condition. ‘Input_1’ is the
inspected feature and ‘> 5mm’ is the arithmetical operation. If you were to
read the test condition out loud it would be: If Input_1 is greater than
5mm. This is the test condition. All that is needed now is an action.

Actions

Actions are any steps to be carried out by the program or a labeled line. If-
Then statements carry out the steps described and If-Goto statements skip
to the labeled line. Both types are shown below.

In this example, ‘Measure_1’ is the action.
The types of conditional statements used in QC5000 programs are: If-Goto,

If-Then, Else, and Else-If. Else and Else-If statements can only be used with
an If-Then statement for example: If-Then Else or If-Then Else-If.

317



Chapter 7 Programming

Arithmetic Operators
Test conditions are essentially mathematical equations. The chart below lists
the arithmetical operators used in the QC5000 software.

QC5000 Arithmetic Operators

Operator Function

+ addition

- subtraction

* multiple

/ division

Pl pi=3.14
== equals

= not equal to

> greater than

< less than
>= greater than or equal to
<= less than or equal to

Arithmetic operators determine what happens in the test condition. Take a
look at the following test condition to get a better understanding.

Then Measure_Thing_2

Test Condition |fThing_1@5mm

Arithmetic Operator

In this example, the ‘==" arithmetic operator determines that Thing 1 must
equal 5mm for the test condition to be true. The entire test condition reads:
if Thing 1 is equal to 5mm. This means the action Measure_Thing 2 will
only be carried out if Thing 1 equals Smm.

Changing the arithmetic operator changes the entire test condition. For

example, if the ‘==" in the example is changed to ‘<=" Thing_1 must be less
than or equal to 5Smm for the test condition to be true.
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If-Goto Statement

If-Goto statements check the test condition and, if it is true, go to a labeled
line within the program. Use an if-Goto statement to skip ahead in a pro-
gram if the test condition is true.

If-Goto Statements

- True [—Pp— Action

Test Condition —p—|

> False + Next program line

If Input_1 > 5mm Goto Label_1

} True

Label_1

> False

Next program line

Goto

In this example, if the feature measures greater than 5Smm the program goes
to the line labeled ‘Label 1.

To place an If-Goto statement in a program, click the If-Goto Statement
button in the program toolbar.

319



Chapter 7

Programming

320

If-Then Statement

If-Then statements check the test condition and, if it is true, carries out the
action and proceeds to the next program line. If the test condition is false
the program continues to the next line without carrying out the action.

If-Then Statements

P True —Pp— Action

Test Condition —Jp—|

> False + Next program line

If Input_1 > 5mm Then End_Program

P True

End_Program

> False

Next program line

Then

In this example, if the feature measures greater than 5mm the program car-
ries out the action ‘End_Program.” If the feature measures less than 5mm
the program continues to the next line.

To place an If-Then statement in a program, click the If-Then Statement
button in the program toolbar.
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Else Statement

Else statements are used in conjunction with an If-Then statement. If the
test condition for the If-Then statement is false the program carries out the
‘else’ action.

If-Then Else Statements

P True |—Pp— Action

Test Condition —Jp—

> False + Next program line

If Input_1 > 5mm Then End_Program Else Measure_2

P True End_Program — Then
< =

> False — Else

In this example, if the feature measures greater than 5Smm the program then
carries out the action ‘End_Program.” If the feature measures less than S5Smm
the program carries out the action ‘Measure_2.’

To place an Else statement in a program, click the Else Statement button in
the program toolbar.
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Else-If Statement

Else-If statements are also used in conjunction with an If-Then statement. If
the test condition for the If-Then statement is false the program skips the
‘then’ action and checks the second test condition. If the second test condi-
tion is true the program carries out the second action and if it is false the
program continues to the next line.

If-Then Else-If Statements

|

est Condition 2

Test Condition —Jp—

Next program line

If Input_1 > 5mm Then End_Program Else Measure_2 If Input_1 < 6mm

If
Input_1>5mm

Else —|

Next program line

In this example, if the feature measures greater than 5mm the program car-
ries out the action ‘End_Program.” If the feature measures less than 5mm
the program checks the second test condition. If the feature measures less
than 6mm the program carries out the action “Measure_2’ and if greater
than 6mm goes to the next program line.

To place an Else-If statement in a program, click the Else-If Statement but-
ton in the program toolbar.
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Test conditions are constructed as formulas. Use the following information
to help construct useful test conditions.

Parantheses( )

Use parantheses to order mathmetical equations. For example, in the follow-
ing equation

6*(4+2) = 36

the 4 and 2 are added together before being multiplied by the 6.

The same equation without the parantheses is as follows:

6*4+2 = 26

Here 6 is multiplied by 4 then added to 2.

Work from the innermost set of parantheses to the outermost set in equa-
tions using multiple sets of parantheses.

For example,
((4+2)*(a+2)+1) =37

Here the addition in the innermost parantheses is performed first,then the
two sums are multiplied and added to 1.

o NOTE

The mathemetical order of operations is always multiplication,
division, addition, subtraction.

Parantheses can also be used to call functions such a squares, square root,
max, min, etc. For example,

sqrt(100) = 10

the function (square root) is performed on the number in the parantheses
(100).

Brackets [ ]

Use brackets to recall previously measured features for a formula. For ex-
ample,

[Circle 1]x

recalls the 'x' value of Circle 1.

A more complex equation might be

sqr([Circle 1]radius)*PI

Here the radius of Circle 1 is squared and multiplied by pi which produces
the area of Circle 1.
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Quote marks ™
Use quote marks to indicate an output in a formula. For example,If([Circle
1]radius<=2.0,"Small")

prints the word "Small" in the column if the radius of Circle 1 is less than or
equal to 2.0.

A more complex equation might be
If([Circle 1]radius<=2.0,"Small","Big")

Here the "Small" is printed if the radius of Circle 1 is less than or equal to
2.0 and "Big" is printed if it is greater than 2.0.

Use empty quote marks "" to show no output. For example,

If([Circle 1]radius>2.0,","Small")

gives the same output as

If([Circle 1]radius<=2.0,"Small")

using a slightly different formula.

Min/Max

Use the min and max functions to find the minimum or maximum param-
eter for a series of features. For example,

Max(-1,-10,"Diameter")

will produce the maximum diameter of the last 10 circles measured.
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Before You Begin

Hardware Setup

Chapter 8
System Setup & Configuration

You will rarely need to alter settings in the system and encoder setups. The
information in this chapter mainly applies to initial setup. It is recommended
that system settings be changed only on direction of your dealer or OEM.

“ CAUTION

Do not change settings in the encoder setup program or supervisor
setup options experimentally. Changing these settings can cause
serious measurement errors. Contact your dealer or OEM before
making an changes to setup functions.

ONOTE

Scale errors cannot be caused by the QC5000. Input from the
CMM is read by the software and measurements are performed
accordingly. Make certain the CMM is mechanicly sound and
properly calibrated before installing QC5000.

Follow the diagram to connect axis and probe cables to the rear of the CPU.

s :
‘dmerronics: QC5000 Rear Connections

o O\....]0
& Jod o |
[
)f

o000
|
|
|
I
[

De oG o o jo
' ] ® | T T $°°

Power Connect - LMonitor a*ﬂJ

Keyboard Monitor #1 Audio-Out

Mouse _ Probe
AmplifierBox ———
X/Y/Z Scales (Table)/Footswitch ~ ————
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Encoder Setup

Use the encoder setup program to detect scale errors and calibrate encoders.
Double click on the encoder setup icon to open the program.

To setup encoders

Step 1
Shut down the QC5000

Blew... J
Qpen...

Save

Save As

Impaort...
Export...
(I Gt

Fage Setup...
Print Preview...
Erint...

1. Chnew_prograrm. 5pa
2. CAQch000 RC-14Farts'_program 5RA
3. CAQch000 RC-14Parshan BPA

Step 2
Double-click the encoder setup icon.

5E

Shartcut ta
Enceetup. exe

Step 3
Click OK in the dialog box.

Step 4

Select the desired axis as shown.

Custom Encoder Setup  Version: 132 Date: October 19, 1999 <]

OFFSET: 1.22

RANGE:  0.07

[ B Dispiey Type - wave (Running]

Avis Soale Type

Interpol Display Type
L] & Vave Fiesze Ok

& % Avis € Curent (Heidenhein)

r‘% Aais € Voltage D £ Phase Cabrate Cancel
2 s @ TIL GrE

)i (" Peeudo-Sinusoidal (o ) _ Gt |
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Step 5

Select the scale type as shown.

Custom Encoder Setup Version: 1.32 Date: Dctober 19. 1939

1375 e
OFFSET:  1.22

RANGE:  0.05

[<Ass Displep Type -wave [Running]

Auis——— —Avis Scale Type Interpolation| - Display Type -
% i € Curent [Heidenhain) [ & plave Fresze i
¥ Adis " Voltags iz " Phass

Callbrate Caneel
2 Ais 770 (ol
O FBseudo Sisoidel ol _Cowner|

ONOTE

Consult your distributor/OEM for scale type.

Step 6
Click the calibrate button.

Custom Encoder Setup Version: 1.32 Date: Dctober 19, 1953

MAX: 3.76
MIN: 3.70
OFFSET: 3.73

RANGE:  0.06

[ B Dispey Type -Wave [Funning]

Avis Seale Type

Displap Type
@ 1 fave ﬂl

5 % Asis (0 el e i) i |
Y Aris (" Vohage oz " Phase — —
© 2 a0 = TIL [

(e € PseudaSinusoidal i _Cowier|

Step 7
Click OK.

Custom Encoder Setup [ =]

Calibration is about to begin. Please start moving the X Axis and cortinue moving it

until the calibration has been complated
Cancel
[
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Step 8

Move the encoder back and forth along the selected axis.

Custom Encoder Setup

I

+3.75

+1 25J~

Version: 1.32

LA

Il
|

Date: October 19, 1999

|

HJ

i

|
|

|
I

|

A e
I

il

J % sis Display Type -Wave [Running)

MAxX:

MIN:

RANGE.

i s Seale Type Ineplaiory Dy Toe
£ % Agis " Current (Heidenhain) &1 £ Wave Fresze
O Ais " Voltags (9 " Phass -
H Cancel
7 Asis ©ITTL g =
i C Posudo [aieida 9l _Cowier|

The custom encoder setup window indicates that the calibration is complete
and reports the number of scale errors.

Step 9
Click OK to accept calibration results.

Custom Encoder Setup | x|
# | I-E?Edlﬁ

Scale Errorz Since Calibration: 0

Recalibrate Cancel

Use the phase mode to determine if the encoder’s two waveforms are adjusted to
each other. Properly adjusted encoders results in a circle as shown.

Custom Encoder Setup  Version: 132 Date: October 19, 1999 ]

MAX: 3.73
MIN: 1.22
OFFSET. 2.48

RANGE:  2.51

0.0
0.0 Sine +1.25

IXAxls Display Type - Phase [Calbraling] Persistence: 750

s sl Type ! D Ty
5 A € Current [Heidenhain) (‘ w1 /v Fresze
C (el &

¥ tais Voltage o Phase s —
€ 2 s &L s
ol " Pseudo-Sinusoidal i Persistence
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Encoder reader heads may need re-alignment if the wave display appears correct
but the phase display does not.

Use the freeze button to freeze the display and examine encoder signals.

Custom Encoder Setup Version: 1.32 Date: Dctober 19, 1993

MAX:

MIN: 1.22

OFFSET: 2.48

RANGE:  2.51

0.0
0.0 Sine +1.25 +2.5 +3.75 +5.0

[ B Dispiay Type - Phase [Calbraling] Persistence: 750

i Avis Seale Type Interpal Display Type
&K datis " Curent (Heidenhain) [t © Wave Fresze li
Y Bis © Voltage oz ! Phase
Stop Cancel
2 s @ TTL (ol —I —I
Parsistence

L € Pseudo-Sinusoidal 0

Click the display button to reactivate the display.

Custom Encoder Setup Version: 1.32 Date: October 19, 1999 (=]

A

0 ,‘
V | m ‘I
“l ‘I ‘
IXAms Display Typs - Wava [Frozen]
Auis Soale Typs Interpolation  ~Display Type
X s ® Bl o = Wave
O his £ Yaltage & 2 £ Phase .
Caiibrale Cancel
oo | [Icamm: ole e | [ Cn |

”W |"
+25H ' ‘

OFFSET:
| RANGE:

i

+1.25 LI

i Counter

10 A " Pseudo-Sinusoidal

ONOTE

Do not use the encoder setup program for TTL encoders. Only
use the encoder setup program for analog encoders.
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Troubleshooting
Encoder Setup

Encoder setup shows continual errors, beeps, or inconsistent
wave output

Step 1
Make sure the QC5000 is closed.

Mlew... 4
Open...

Sawve

Sawve As..

Import...
Expart...
(DN EwtEnt

Page Setup...
Frint Presdew...
Erint...

1. Chnew_program.bpa
2. CAQchid RC-1WFars'_program.5Fa,
3. CAQCRO00 RC-1WParshwnas BRA

Step 2
Close the encoder setup program.

Custom Encoder Setup Version: 1.32 Date: October 19, 1999

MAX: 1.25
MIN: 1.19

OFFSET: 1.22

RANGE:  0.06

[%Asis Display Type - Wave [Funning]

A Soals Type Interpolation - Display Type - -
3 s |Vr‘ Current [Heidenhain) |Vr-‘ 1 }  fave —‘ Freeze

£ i  “oltage oz € Phase Calibrate o
£ Z Ayis ITTL (gl
Counter

A5 s ' Pseudo-Sinusoidal Lgl )

Step 3

Re-open the encoder setup program.

Shortout (o
Enczetup exe

ONOTE

Check the Windows NT taskbar to be certain no other copies of
QC5000 or Encoder Setup are running.
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Encoder setup show one or two errors after calibrating an axis

Move the axis in a smooth, continuous, back-and-forth motion while calibrat-
ing. Uneven, stop/start motion can result in errors.

Custom Encoder Setup Version: 1.32 Date: October 19, 1999

I

I =
- .HMMIHH JHJHJHH L

J % sis Display Type -Wave [Running)

i s Seale Type Interpolation| - Display Type
£ % Agis |Vr‘ Current (Heidenhain) &1 £ Wave Fresze 0K
O Ais " Voltags (9 " Phass
H i Cancel

2 s = TTL 15
Counter

1 i C Pseudu—%usmda\ €120

ONOTE

One or two errors that do not count continually should not affect
your measurements. Follow the procedure below for four or
more errors.
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Encoder setup shows numerous errors after calibrating an axis

ONOTE

Check the Windows NT taskbar to be certain no other copies of
QC5000 or Encoder Setup are running.

Step 1

Re-calibrate the axis using a smooth, continuous, back-and-forth motion.

ersion: 1.32 Date: October 19, 1999

e

Il
. .HHI;_,JHMH HHH\HJHHH L

i fvis Seale Type Interpolation - Display Type
£ 3 Aris ' Current Heidenhain] &1z ' fave HEEED
¥ bsis € Voltage .2 € Phase R
© Zhvis & 1L .5
i C Posudo [aieida Cin _Cowier|

If re-calibrating the axis does not solve the problem continue to
step 2.

Rl

=

Step 2
Check all other axes for calibration problems.

ONOTE

Discontinue troubleshooting and contact your distributor/OEM
if no axis will calibrate properly.
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Step 3
Turn off the QC5000 computer.

g WinZip
e Office Docurnent
—

~ :
E Open Office Document

Programs L4
c Documents 4

Do not disconnect QC5000 cables while the computer is on. This
can result in damage to the system.

Step 4

Disconnect the axis cables for the axes calibrating properly.

Rl :
dﬁamw QC5000 Rear Connections

]

e Of... o
& oo |
[
)f

De oo oo
' ] ® | T T $°°

Power Connect - LMonitor a*ﬂJ

Keyboard Monitor #1 Audio-Out

Mouse B ————— Probe
AmplifierBox ——
X/Y/Z Scales (Table)/Footswitch ~ ————
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Step 5

Disconnect the malfunctioning axis cable and connect it to one of the properly
calibrating axis ports. For example, if the X axis calibrates properly and the Y
does not, connect the Y axis to the X axis port.

Step 6

Turn on the computer and open encoder setup.

Shortcut Eu:u

Enceetup.exe
Step 7

Calibrate the desired axis. For example, if you have moved the Y axis cable to
the X axis, calibrate the X axis.

Date: October 19. 1999
MAxX:
MIN:

A e
- .HHHHMH HHH\HJHHH L

J % sis Display Type -Wave [Running)

i fvis Seale Type Interpolation - Display Type
£ 3 Aris ' Current Heidenhain] &1z ' fave HEEED
¥ bsis € Voltage 10 € Phase F

© Zhvis & 1L .5
i C Posudo [aieida 9l _Cowier|

Discontinue troubleshooting and contact your distributor/OEM
if the axis will not calibrate properly. There is an error on the
CMM/encoder side of the system that may require repair.

ONOTE

Discontinue troubleshooting and contact your distributor/OEM
if the axis calibrates properly. There is an error on QC5000 axis
port that may require repair.

I
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Wave (amplitude) calibrates, phase does not calibrate

ONOTE

If the phase display appears not to calibrate but the axis is not
showing errors the system is functioning.

ONOTE

Check the Windows NT taskbar to be certain no other copies of
QC5000 or Encoder Setup are running.

Step 1

Re-calibrate the axis using a smooth, continuous, back-and-forth motion.

Custom Encoder Setup Version: 1.32 Date: October 19, 1999

MAx:

MIN:

OFFSET:

RANGE:

0.0
0.0 Sine +1.25 +2.5 +3.75 +5.0

[Tz Disply Type Phase Lalbating] Perstence. 750

. Dl T
R pwis |Vr‘ Cunent (Heidenhain) | || & 1 |7(‘ Wi w ﬂl

C C &
7 s Voltage [alFs) Phase - —
2 s & TTL €l
Persistence

(e " Pseudo-Sinuscidal 0

I
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TTL encoders will not calibrate

ONOTE

TTL encoders do not require encoder setup. Use the following
procedure.

Step 1

Close encoder setup.

Custom Encoder Selup  Version: .32 Date: October 19, 1999 <]

MAX:

MIN:

OFFSET: 1.22

RANGE:

25

[REsis Dy Tupe - Wave (Running]

Ayis Seale Type Interpolation ~ Display Tupe = -
151 B € Current (Heidenhain] (]  Wave Freeze [ L
O Bis  Valage iz  Phase T —
© Z s ) TIL (a3 —lg
s 1" PreudoSinusoidl 9l | Cowier|

Step 2
Open QC5000.

i

(Cs000
Step 3

Select options then general options from the tool menu.

Tolerance r

Brogramming  *

Customize...

Language
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Step 4
Select the encoders tab.

Step 5
Select TTL as shown.
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Status bar freezes during calibration or other error message

Step 1
Close encoder setup.

Custom Encoder Selup  Version: .32 Date: October 19, 1999 <]

MAX:

MIN:

OFFSET: 1.22

RANGE:

[REsis Dy Tupe - Wave (Running]
Byis Scale Type Interpolation - Display Type
£ % As  Current (Heidenhain) [ £ Wave Freeze

¥ s € Valtage .z € Phase
Calbrate Cancel

2 s I TTL

s 1" PreudoSinusoidl 9l | Cowier|

ONOTE

Check the Windows NT taskbar to be certain no other copies of
QC5000 or Encoder Setup are running.

Step 2
Open encoder setup.

Shortout fo
Enczetup exe

Step 3
Calibrate the desired axis.

Custom Encoder Setup  Version: 1.32  Date: October 19, 1393

N

IO =
| _l___l_‘H_lH\_M\ I‘IH DI

[<auis Dieplay Tope -wave [Running]

i #vis Scale Type Interpolation| - Dlsp\ay Tope
031150 Ayl € Current (Heidenhain) L ) ave ﬂl _l
¥ bis € Yoltage oz € Phase

{Caibrate Cancel
7 fwis ) TTL 1k = .
0/ € Pszuds sl (i _ Couer|
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0 NOTE

Discontinue troubleshooting and contact your distributor/OEM
if the problem persists.
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Encoder setup icon is missing

Step 1
Click the Windows NT start button.

st

Step 2
Select find.

s or Folders.. k

5 | Windows NT

Step 3

Type in the name encsetup.exe and click the find now button.

2§ Find: All Files
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Step 4
Highlight the encsetup.exe file.

ind: Filez named encsetup_exe

C:A\Backup 5K 108KE  Application
C:A\Betas31 108KE  Application
C:hemulasted 108KE  Application

Step 5

108KE  Application
108KE  Application
108KE  &pplication

Step 6
Click yes in the dialog box.

Shortcut

X
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QC5000 counts double, half, or wrong

o NOTE

This process requires the EXACT resolution of the scales. Contact
the manufacturer for this information if it is unavailable.

Step 1

Select options from the tools menu.

Tools

Dptians General Options...

Step 2
Select the encoders tab.

I
I
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Step 3
Check the mm check box if the encoder resolution is metric. Remove the check
if encoder resolution is english.

Step 4

Enter the proper resolution for each axis as shown.
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Step 5
Select the proper encoder type.

Step 6
Select the display tab.
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Step 7

Set display resolutions the same as the encoder resolutions.

Step 8
Click OK.

ONOTE

Measure a gage block to check the new settings. If the result is
half the standard, repeat this procedure and double the resolution
settings.
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Supervisor Password

348

System level functions in the QC5000 are password protected. The supervisor
password must be entered before changes can be made in these areas.

o NOTE

Contact your Metronics distributor or OEM for lost or misplaced
passwords.

To enter the supervisor password

Step 1

Select options then general options from the tools menu.

Tools

Step 2
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Step 3

Enter the password as shown.

Step 4
Click OK in the dialog box.

ONOTE

Click the verify button and place a check in the keep privilieges
until program is exited box to continue supervisor access until
exiting the QC5000.
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350

Supervisors may restrict access to any portion of the options window.

To restrict access to general options tabs

o NOTE

This demonstration uses the display tab but the steps may be
used to restrict access to any tab in the options window.

Step 1
Click on the desired tab.

Step 2

Remove the check from the wuser settable box.

If there is no check in the box the tab is already restricted.



Quadra-Chek® 5000

Step 3
Click OK.

351



Chapter 8 Setup
General Options

Use the general options window to manage and change QC5000 settings. Tabs
in the general options windows are:
Buttons

Display

Encoders

General

Measure

Part view

Probes

SLEC

Sounds

Supervisor

Square

Buttons
Use the buttons tab to set the function of external input buttons (footswitch,
etc).

Mook
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Select one of the following functions to be executed by external devices:

Measure:

Measure
Measure
Measure

OK

: Enter

: Remove Last
: Cancel

View From Probe

General Dptions

Measure: Remove Last r

Measure: Ok
No Assignment
Measure: Ok
Measure: Enter Pt
Measure: Remove Last
Measure: Cancel

iew From Probe

For example, set button 1 to Measure: OK. Each time button 1 is pressed
during a measurement it is the same as clicking OK in the measure dialog box.
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To set a button function

Step 1
Select the desired function from the pull down list.

[No Assignment
Measure: Ok
Measure: Enter Pt

Measure: Remove Last
Measure: Cancel

iew From Probe

Step 2
Click OK.

Measure: Removelast i
pesswreoe
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Use the display tab to manage display resolutions, time/date display, and angle
units display.

Enter the resolution of the CMM’s encoders in the display resolution boxes.
Make sure to enter the values in the proper units. For example, do not enter a
metric (unconverted) resolution in the inch display resolution box.
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Select the time and date display from the radial button options.

grees.
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Check the lock windows position box to lock QC5000 windows in their current
locations.
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Encoders

Use the encoders tab to enter the encoder resolution. Enter the resolution val-
ues carefully; incorrectly entered resolutions will result in inaccurate measure-
ments.

General Optians =]

| Genel ] Measwe | PatView | PointFiltation |
[ e [ Gme [ e [ G [canc |

Enter the resolution in the proper units (mm or inches).

Check the mm box if encoder units are metric.
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Check the reverse box to reverse the count direction of an axis.
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To enter encoder resolution

Step 1

Type the encoder resolution for the desired axis box as shown.

ol |
ooz B

Step 2
Click OK.
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General
Use the general tab to save option settings without exiting the options window
and specify machine zero method.

To set machine zero

Step 1

Select hard stop in the machine zero box.
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362

Step 2
Click the set now button.

Step 3
Move the axes of the CMM to the machine zero position.
Step 4
Click OK in the dialog box.
Qcsooo E
i o
—
Step 5

Click OK in the general options window.
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Measure

u u u
u u
u u
u u u

m B By B s

Use the measure tab to establish the default display characteristics in the part
view window. Defaults established on this tab apply to all features in the slected

category:

. probed

. relations

. constructed
. created

o NOTE

Individual feature display characteristics (as opposed to groups
of features) can be modified using feature properties.

Select phantom to show features as dotted lines in the part view window.

a0 00
i S S

mf
|
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Check hidden to remove a feature from the part view window; hidden features
still appear in the features list.

a0 0

N B
a0 0

b

OOKDR o 4 5 54

Display the feature name by placing a check in the show name box.

General Options =]
[ fwies ] Gms ] e | S
[ Smen | Swew
[ Emme | Shpky | s [ W
| PatView | PointFiltration |

nan
o
I hm B

u
I
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Check start measure magic on a probe hit to start measure magic at the first point

probed.

u u u
u u
u u
u u u

m i i By s

Check allow pre-selection of features for construction to permit users to select fea-
tures for a construction then select the type of construction.

O R
o
o

o
I
mf
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Check always display distance values as positive to show distance measurements
in positive numbers regardless of the actual direction of measurement.

u u u
u u
u u
u u u

O s < <

Check zreat work planes as magnetic to snap two-dimensional figures to the cur-
rent plane.

1A
i Bl N |
i Bl S |

ARR S 5 5 o=

!
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Check automatically finish a point measurement after the Ist point to limit point
measurements to one probe hit.

R R
i S Sl S |
i i Sl S |

u
I

A
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368

Part view

Use the part view tab to toggle the part view window between 1 pane and 4 pane
mode, set the pixel size of points in the part view, and set the amount of probe
movement required to redraw the part view (view from probe mode).

Click the radial button to select 1 pane or 4 pane part view.

General Options [x]
A s [ Rms [ Ew [ ewmds
B [ = ol TR R
| Display | Encoders | Files
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Enter a value for the size of a point (in pixels) in the part view window.

Enter the distance the probe must move for the part view to be re-drawn.

General Options [x]
N I=TTE o == R N

[ Emie | Okgly | Gmexlws [ Ofes
| Point Filtration |

[1.0000°
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Probes

fo.1o0 |

Use the probes tab to enter the diameter of qualification spheres, set probe hit
de-bounce time, and set probe direction threshold.
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To enter the diameter of a qualification sphere

Step 1

Type the resolution in as shown.

Step 2

Check the mm box if units are metric, otherwise leave unchecked.

1.0000000] C)

fo-100 |
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Step 3
Click OK

General Options: [x]
[ Gpoeew [ Smwe [ 4
L el [ e [ Rl | Rt
| Aws | SLEC |  Sounds |

Check require re-qualification of reference tip across sessions to prompt the user to
teach the reference tip at startup.

372



Quadra-Chek® 5000

Check record automatically initiated probe teach to record a teach program when
an unqualified probe tip is selected.

1.0000000 Cl

[o:100 ]
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Point Filtration

0.0030000000
2.0000000000
0.7500000000

Use the point filtration tab to remove outlier points from measurements. Enter
the following values on this tab:
. quantization factor (absolute threshold for outlier points)

0.0030000000] ‘R
20000000000
0.7500000000
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. sigma factor (number of standard deviations points must lie within)

00030000000
2.0000000000] L(
0.7500000000

. proportion factor (percentage of original points that must be retained)

00030000000
2.0000000000
0.7500000000] |k
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Files
Use the files tab to manage QC5000 system specific files. Determine default
directories for system files on this tab.

Coticiens | | Browse |
Bpors | | Browss |
pors

foveriays | | Browse |
Pas
fempiates | | Browse |
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SLEC (segmented linear error correction)

Use the SLEC tab to setup and enter SLEC data. SLEC applies linear error
correction coefficients to segments of each axis to compensate for encoder and
machine travel variations. Use a standard to measure each axis and compare the
measured (observed) values to the nominal (standard) values to generate correc-
tion coefficients. Correction coefficients are generated for each segment that
deviates from the standard value and provide linear compensation for that seg-
ment.

General Optians

Enter the zero point first for each axis. This does not mean that each axis must
start a zero: negative values can be entered. For example, you can enter the zero
point for the X axis and then enter standard and observed values for -2.

Correction for the final point on each axes continues in constant manner. Thus
a correction applied to the final point continues for all points past the final
point. Likewise, if no correction is applied to the final point, no correction
applies to points beyond it.

o NOTE

Do not use SLEC if your CMM does NOT have a repeatable machine
zero. SLEC requires a repeatable machine zero point.
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To enter SLEC data

Step 1
Move the CMM to machine zero.

Step 2
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Step 3
Click new X.

Step 4
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Step 5
Click new Z.

Step 6

0.0000

(1)  0.0000 0.0000

0.0000
[l

oo ||| Coxwison |
r—
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Step 7
Click new X.

1 0.0000 0.0001
2] I

b
|

() 0.0000 0.0000

{
oo | ||| CiXdsen |
o

o NOTE

Repeat steps 6 and 7 until all points are entered.

Step 8

Enter the standard and observed value for the first point on the Y axis as shown.
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Step 9
Click new Y.

X{1]  0.0000 0.0001
2]  0.0000 0.0000

0.0000 0.0000
Y [2] 0.0000 0.0000
0.0000 0.0000

0.0000
0.0000
0.0000

o NOTE

Repeat steps 8 and 9 until all points are entered.

Step 10
Enter the standard and observed value for the first point on the Z axis as shown.

General Options =
[ ey | Emee [
[ Gmtms [ by [ Goewdes [ Gks
| General | Measue | Pari¥iew | Point Filtration

X(1)  0.0000 0.0001
(2]  0.0000 0.0000
(1)  0.0000 0.0000
(2) 1.0000 1.0001
(1 0.0000 0.0000
Z(2) 0.0000 0.0000

oovze] |

0.0000
0.0000
0.0000
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Step 11
Click new Z.

Repeat steps 10 and 11 until all points are entered.

Step 12
Enable corrections on the X, Y, and Z axes as shown.

0.0000
0.0000
0.0000
1.0000
0.0000
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Step 13
Click OK.

p(1]  0.0000 0.0001
(2]  0.0000 0.0000
(1]  0.0000 0.0000
(2) 1.0000 1.0001
(1 0.0000 0.0000
Z[2) 0.0000 0.0000

1.0000
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Sounds

Use the sound tab to toggle on/off various system sounds. Place a check beside
any item to enable the sound.
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Preview sounds by clicking on the exclamation point as shown.

Check make sounds during program execution to enable sounds while running a
parts program.
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Square
Use the square tab to correct for small deviations from ‘squareness’ in the geom-

etry of the CMM.

To test for squareness

o NOTE

Use a bar-ball standard to perform this test.

Step 1

Disable (uncheck) current squareness correction as shown.

UGl 55
100.000000 | |100.000000

100.000000 | [100.000000
100.000000 | {100.000000

Step 2
Place the bar-ball on the XY plane of the CMM at angle 45 degrees to the X axis.

Step 3
Measure the length of the bar-ball.

Step 4
Place the bar-ball on the XY plane of the CMM at angle 135 degrees to the X

axis.

Step 5
Measure the length of the bar-ball.

o NOTE

Use this procedure to test squareness of each plane (XY, YZ, and
ZX).

Compare the two measurement results. Results that vary significantly indicate
the axes are out square.
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To square axes

Step 1

Enter the length of the bar-ball at the 45 degree orientation in the radial text box
for the XY plane.

Step 2

Enter the length of the bar-ball at the 135 degree orientation in the tangent text
box for the XY plane.

0 NOTE

Use the same procedure to square the other axes.
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A

absolute distance 132
Alternate Datums 184
Angle 128. See also Rela-

tions
Angle Constructions 151

angle from 2 linear features 151
Arcs 74

To probe an arc 74
Arithmetic Operators

318. See also Program-
ming
Auto Enter 47

auto enter button 44

Automated Text Input &
Prompting 249

bounded line distance from 2 lines

143
Buttons

To remove buttons to a toolbar

32
o
CAD files 154

Cardinal probe compensation

45

cardinal probe compensation button

44
center to center distance 133
center to plane distance from a
sphere 140
Changing Probes 55
Circles 75
To probe a circle 75
Cones
To probe a cone 78
Constructing Features 81
Angle Constructions 151
To construct an angle from 2
linear features 151
Circle Constructions 115
To change the location of a
tangent circle 120

To construct a circle from a cone

116

To construct a circle from a sphere

115

To construct a circle from an
intersecting cylinde 118

To construct a circle from an
intersecting planea 117

To construct a circle tangent to 2
intersecting li 119

Cone Constructions 127

To construct a cone from 2 co-
axial circles 127

Cylinder Constructions 126

To construct a cylinder from to 2
co-axial circles 126

Distance Constructions 129

To construct a bounded line
distance from 2 lines 143

To construct a center to center
distance 133

To construct a center to plane
distance from a sph 140

To construct a distance between 2
co-axial planes 150

To construct a distance from a
positional feature 136, 139

To construct a duplicate distance
130

To construct a farthest bounded
line distance from 146

To construct a farthest edge
distance 134

To construct a nearest bounded
line distance from 144

To construct a nearest edge
distance 135

To construct a reverse direction
distance 131

To construct an absolute distance
132

To construct an unbounded
distance from 2 linear f 148

To construct the farthest plane
distance from asp 142

To construct the farthest to line
distance 138

To construct the length of an axis
129

To construct the nearest plane
distance from a sph 141

To construct the nearest to line
distance 137

Line Constructions 95

To construct a 2 point line from
two positional fe 98

To construct a bisector of 2 linear
features 102, 103

To construct a closest point of
approach line fro 105

To construct a gage line 112

To construct a line by projecting
an existing line 114

To construct a line from a
positional feature perp 107

To construct a line from the
intersection of 2 pla 101

To construct a line parallel to a
linear feature u 108

To construct a midline from the
sides of a slot 97

To construct a perpendicular line
through a plane 110

To construct a plane axis line
(Normal Line) 96

To construct a rotated line from
the leg of an ang 111

To construct a tangent line from 2
radial position 99

To construct an axis line from a
linear feature 95

Plane Constructions 121

To construct a midplane from 2
planes 123

To construct a perpendicular
midplane from 2 plane 124

To construct a plane from a line
and a positional 122

To construct a plane from the
midpoint of a line 121

Point Constructions 81

To construct a center point 81
To construct a closest point of
approach point 87

To construct a midpoint from 2
positional features 91

To construct a midpoint from two
circles 89

To construct a perpendicular point
from a position 92

To construct a point from 2
intersecting lines 86

To construct a point from a linear
feature and ap 93

To construct a point from the
intersection of 3 pl 94

To construct a point from the
intersection of a li 90

To construct an anchor point 84
To construct an apex point 82
To construct an application point
83

To construct bounding points 85
To construct point from intersect-
ing circles 88

Sphere Constructions 125

To construct a sphere from a cone
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125
Cylinders
To probe a cylinder 79

D
Datum Magic 161

To create a datum using datum
magic 161
Datum Menu 24
Datum toolbar 27
Datums
Alternate Datums 184
To rotate the reference frame
(datum) 184
Distance 128. See also
Relations
distance between 2 co-axial planes
150
distance from a positional feature to
a plane 139
DRO 8. See also Windows
duplicate distance 130. See
also Constructing Fea-
tures: Distance Construc-
tions: To construct a
duplicate distance

E
Edit Menu 22

encoder resolution 358
Encoder Setup 328
To setup encoders 328
Troubleshooting Encoder Setup
332
Export 154, 156, 288
To export a CSV (comma
separated value) file to a 290
To export a tab delimited file to a
spreadsheet 288
To export to a CAD file 154
To export to SPC software 156

farthest bounded line distance from
2 lines 146
farthest edge distance 134
farthest plane distance from a
sphere 142
farthest to line distance 138
Feature stamp 11
To open the feature stamp
window 11
Features Template 235. See
also Templates: Features
Template

390

To open the features template
235

File Menu 22

File toolbar 28

G

General Options 350, 352
buttons tab 352
display tab 355
encoders tab 358
To enter encoder resolution 360
files tab 376
general tab 361
measure tab 363
part view tab 368
point filtration tab 374
probes tab 370
To enter the diameter of a
qualification sphere 371
SLEC tab 377
sound tab 385
square tab 387
To square axes 388
To test for squareness 387
To restrict access to general
options tabs 350

HardProbe group 48
Hardware Setup 327
Help Menu 26

L

Layers 169
Displaying Layers 174

To assign a color to a layer 181
To assign features to new layers
172
To create a new layer 169
To hide a layer 174
To set a layer as current 170
To show a hidden layer 175
To turn off a layer 177
To turn on a layer 179

Lines
To probe a line 73

Locked/unlocked features 10
To lock a feature 10
To unlock a feature 10

Machine coordinates 68
Machine Zero
To set machine zero 361
machine zero 33, 63

Main Menu Bar 22
datum menu 24
edit menu 22
file menu 22
help menu 26
probe menu 25
tools menu 26
view menu 23
windows menu 26
Master probe tips 52
Measure Magic 163
To measure a circle 165
To measure a cone 166
To measure a cylinder 167
To measure a line 164
To measure a plane 165
To measure a point 163
To measure a sphere 168
To measure an arc 164
Measure Menu 24
measure menu 24
Measure toolbar 27
Microsoft Access 158. See
also Export: To export to
Microsoft Access

nearest bounded line distance from
2 lines 144

nearest edge distance 135

nearest plane distance from a sphere
141

nearest to line distance 137

Nesting Template Windows

284. See also Templates:
Nesting Template Win-
dows

Offset Alignments 186. See
also Alternate Datums
To perform an offest alignment
(secondary line) 189
To perform an offest alignment
(zero point) 192
To perform an offset alignment
(primary plane) 186
Overlays 250. See also
Report Headers
To place an overlay in a report
header 251
To save a report header as an
overlay 250
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Part coordinates 68
Part View Window 12
Planes
To probe a plane 77
Points
To probe a point 72
Polar probe compensation
45
Probe Calibration 52
To teach (qualify) a master probe
tip 53
To teach (qualify) a non-master
probe tip 54
Probe compensation 45
Cardinal probe compensation 44
Polar probe compensation 44
Probe compensation off 43
To activate probe compensation
46
Probe compensation off 45
probe compensation off button 43
Probe Families & Groups 48
Probe Library 47
Changing Probes 55
HardProbe group 48
Master probe tips 52
Probe Calibration 52
Probe Results Window 60
StarProbe group 49
To add probe tips 57
To change the current probe tip
55
To create a new probe group 50
To delete probe tips 59
To view the probes in a group 55
TouchProbe group 49
Probe library 44
probe library button 44
Probe Menu 25
Probe Results Window 60
probe teach button 43
Probe Toolbar 43
Auto enter 44
Cardinal probe compensation 44
Polar probe compensation 44
Probe compensation off 43
Probe library 44
Probe teach 43
Probe toolbar 27
Probes
Auto Enter 47
Auto enter 44
To activate auto enter 47
Cardinal probe compensation 44
Changing Probes 55

Master probe tips 52
Polar probe compensation 44
Probe Calibration 52
probe compensation off 43
Probe library 44
probe teach 43
probing technique 43
Probing Technique 43
Program Template 252. See
also Templates
To open the program template
252
Program Toolbar 294. See
also Toolbars
Program toolbar 27
Programming 295
Conditional Statements 317
Arithmetic Operators 318
Else Statement 321
Else-If Statement 322
If-Goto Statement 319
If-Then Statement 320
Running A Program 298
Sample Program 299
To record the sample program
299
To create a program 295
To open a saved program 297
User Messages 308
To Insert A User Message 308
Projection planes 67

R
Reference Frame 34, 66, 69

To create a reference frame 69
Relations 128
Angle 128
Distance 128
Report Headers 245. See also
Templates: Reports Tem-
plate
Customizing Report Headers 247
To arrange text and graphics in a
report header 248
To place a graphic in a report
header 247
To show a report header 245
Reports Template 240. See
also Templates: Reports
Template
reverse direction distance 131. See
also Constructing Features:
Distance Constructions: To
construct a reverse direction
distance
Runs Template 282. See also

Templates: Runs Template

S

Saving Your Work 41, 152
To export to a CAD file 154
To export to SPC software 156
To save a part file 152
SLEC (segmented linear error
correction) 377
To enter SLEC data 378
SLEC tab. See SLEC (seg-
mented linear error
correction)
Slots
To probe a slot 76
Sorting the Features List 239
SPC software 156
Spheres
To probe a sphere 80
StarProbe group 49
Starting The QC5000 5
To open the QC5000 5
Status Bar 17
To add items to the status bar 18
To delete items from the status bar
19
Supervisor Password 348
To enter the supervisor password

348
T

Template Features Dialog Box
255
Display tab 255
Filters tab 260
To create a filter 261
To modify a filter 267
To remove a filter 269
Misc tab (miscellaneous) 270
Template Properties 254
To access the template features
dialog box 254
Template Windows 14
Templates 233
Adding Data to Templates 237
To drag and drop a multiple
results window fields 238
Column Properties 271
Appearence tab 271
Column formulas 271
Formulas tab 271
Standard column properties 271
To create the sample formula 274
To modify a formula 279
To remove a formula 281
Creating New Templates 286
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To create a new template 286
Features Template 235
Sorting the Features List 239
To drag and drop a single results
window field int 237
To open the features template
235
Nesting Template Windows 284
To nest template windows 284
To separate template windows
284
Program Template 252
Reports Template 240
Adding Data to the Reports
Template 242
Report Headers 245
Sorting Data in the Reports
Template 244
To drag and drop a multiple
results window fields 243
To drag and drop a single results
window field int 242
To open the reports template 240
To sort data in the reports
template 244
Runs Template 282
To add data to the runs template
283
To open the runs template 282
Three-dimensional features
3D Features 78
To add buttons to a toolbar 30
To open the QC5000 5
To save a report header as an
overlay 250
Tolerance toolbar 27
Tolerancing 194
Angle tolerance 229
To perform an angle tolerance
229
Bi-directional tolerance (circles,
points, arcs, s 196
To perform a bi-directional
tolerance 196
Circular runout tolerance 227
To perform a circular runout
tolerance 227
Circularity/sphericity tolerance
(circles, spheres 213
To perform a circularity tolerance
213
To perform a sphericity tolerance
215
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