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Proprietary Notice

Disclaimer

Trademarks

Safety & Maintenance
Considerations

All information set forth in this document, all rights to such information, any
and all inventions disclosed herein and any patents that might be granted by
employing the materials, methods, techniques or apparatus described herein are
the exclusive property of Metronics Incorporated, Bedford, New Hampshire.

No part of this document may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior permission of Metronics Incorporated.
The information contained herein is designed only for use with the Quadra-
Chek 200 Digital Readout. Metronics Incorporated is not responsible for any
use of this information as applied to any other apparatus.

The information contained in this document is subject to change without no-
tice. Metronics Incorporated assumes no responsibility or liability for any errors
or inaccuracies contained herein, or for incidental or consequential damage in
connection with the furnishing, performance, or use of this guide.

Metronics Inc. shall not be liable to the purchaser of this product or third parties
for damages, losses, costs, or expenses incurred by the purchaser or third parties
asa result of: accident, misuse, or abuse of this product or unauthorized modifi-
cations, repairs, or alterations to this product, or failure to strictly comply with
Metronics Incorporated’s operating and maintenance instructions.

Metronics, Quadra-Chek, Quadra-Chek 200, and QC200 are registered trade-

marks of Metronics Incorporated.

Other product names used herein are for identification purposes only and may
be trademarks of their respective owners. Metronics Incorporated disclaims any
and all rights to those marks.

General safety precautions must be followed when operating the system. Failure
to observe these precautions could result in damage to the equipment, or injury
to personnel. Itis understood that safety rules within individual companies vary.
If a conflict exists between the material contained in this guide and the rules of a
company using this system, the more stringent rules should take precedence.

Although Metronics strongly recommends that you read all parts of this guide, it
is essential for reliable and safe operation to read the first portions up to and
including Chapter 3: Operation, prior to operating the QC200.



Location & Mounting

Cleaning

Electrical

General Maintenance

The QC200 must be placed or mounted on a stable, reliable surface. If the
QC200 should fall, it could become seriously damaged and more importantly
could cause injuries to the user. For mounting instructions, refer to the Getting
Started section of Chapter 3: Operation, for the mounting bolt hole pattern.

Use only a cloth dampened with water and a mild detergent for cleaning the
exterior surfaces. Never use abrasive cleaners, and never use strong detergents or
solvents. Only dampen the cloth, do not use a cleaning cloth that is dripping
wet.

Do not allow the power cord to be located such that it can be walked on or create
a tripping hazard.

WARNING
Unplug the QC200 from the electrical outlet before cleaning.

WARNING

The QC200 is equipped with a 3-wire power plug that includes
a separate ground connection. Always connect the power plug
to a 3-wire grounded outlet. The use of 2-wire power plug
adapters or any other connection accessories that remove the
third grounded connection create a safety hazard and should
not be permitted. If a 3-wire grounded outlet is not available,
ask your electrician to provide one.

Unplug the QC200 from the wall outlet and seek the assistance of a qualified
service technician if:

. The power cord is frayed or damaged or the power plug is damaged

. Liquid is spilled or splashed onto the enclosure

. The QC200 has been dropped or the exterior has been damaged

. The QC200 exhibits degraded performance or indicates a need for ser
vice some other way



Backup Battery
Charging

The QC200 utilizes an internal battery to maintain system configuration set-
tings during power interruptions. A battery circuit charges this backup battery
during periods of normal operation.

When the QC200 is used on a daily basis, the backup battery will be adequately
charged to maintain configuration settings during power outages. However,
over extended periods of nonuse, the battery might lose the charge necessary to
maintain configuration settings. To keep the backup battery charged over ex-
tended periods of nonuse, apply power to the QC200 and leave it turned on for
a minimum of 2 days each month.



FCC Compliance
Statement

FCC Rule NP15R Rev. 23, June, 1989

This equipment has been tested and found to comply with the limits for a Class
A digital device, pursuant to Part 15 of the FCC Rules. These limits are designed
to provide reasonable protection against harmful interference when the equip-
ment is operated in a commercial environment. This equipment generates, uses,
and can radiate radio frequency energy and, if not installed and used in accor-
dance with the instructions in this guide, may cause harmful interference to
radio communication. Operation of this equipment in a residential area is likely
to cause harmful interference, in which case the user will be required to correct
the interference at his own expense.

Shielded cables must be used with this unit to ensure compliance with Class A
FCClimits. The connection of a nonshielded equipment interface cable to this
equipment will invalidate the FCC Certification of this device and may cause
interference levels which exceed the limits established by the FCC for this equip-
ment. Itis the responsibility of the user to obtain and use a shielded equipment
interface cable with this device. Do not leave cables connected to unused inter-
faces. Changes or modifications not expressly approved by the manufacturer
could void the user’s authority to operate the equipment.

For Canadian Users:
This Class “A” digital apparatus meets all requirements of the Canadian Interfer-
ence-Causing Equipment Regulations.

Cet appareil numérique de la classe “A” respecte toutes les exigences du Reglement
sur le matériel brouilleur du Canada.
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About this Guide

Who Should Read
This Guide

What This Guide
Covers

Introduction

The material in this guide is divided into eight chapters. Topics range from basic
operating instructions to programming and system configuration. Chapters 1
through 3 contain the essential information to use the QC200. Do not operate
the QC200 unless the material in these chapters is thoroughly understood.

Keep this guide in a convenient location. Refer to it any time additional informa-
tion about the use and operation of the QC200 is needed. Use the index to
locate information by subject. Additional information related to this guide can
be found on the Internet at www. metronics.com/help. htm.

This guide is intended for operators, technicians, supervisors, and dealer repre-
sentatives.

NOTE

System setup and configuration instructions provided in chapter
7 are intended for qualified supervisors, dealer representatives
and OEMs only. Operators should not attempt to alter the
configuration of the QC200.

Chapter 1: Overview
This chapter describes the use and application of the QC200 digital readout and

includes an annotated drawing and technical specifications.

Chapter 2: Quick-start
Use this chapter as a basic user tutorial. The quick start demonstration provides
QC200 operation instructions with a minimum of details.

Chapter 3: Operation
This chapter includes detailed descriptions of controls and indicators, and in-
structions for measuring, constructing, creating, and tolerancing features.



Conventions & Terms

Chapter 4: Programming
This chapter contains instructions for recording, running, and editing QC200
programs.

Chapter 5: Edge detectors
Information in this chapter provides background and reference material regard-
ing edge detector installation and operation.

Chapter 6: Communications
Use this chapter to connect the QC200 to a printer or computer via the RS-232
or parallel port.

Chapter 7: Setup
This chapter contains system configuration instructions for qualified supervisors
and dealer representatives.

Chapter 8: Reference
This chapter contains additional information about quantization error, best fit
algorithms, and repeatability.

The terms Quadra-Chek 200, QC200 in this guide refer to the Quadra-Chek
200 digital readout. System refers to the QC200 and the measuring device
connected to it.

Comparator refers to any device intended to measure parts in 2 dimensions.
Crosshairs and edge detector refer to the probing method of the connected measur-
ing device. Probing refers to the process of measuring a point on a feature.

A program is simply a series of key-presses used to perform measurements and
stored by the system for later use.



Icons

Type Styles

This guide uses the following icons to highlight information:

Warning
The raised hand icon warns of a situation or condition that can lead to personal

injury or death. Do not proceed until the warning is read and thoroughly
understood. Warning messages are shown in bold type.

'y

Caution
The exclamation point icon indicates a situation or condition that can lead to

equipment malfunction or damage. Do not proceed until the caution message is
read and thoroughly understood. Caution messages are shown in bold type.

=

Note
The note icon indicates additional or supplementary information about an activ-
ity or concept. Notes are shown in bold type.

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

Italics indicate menu items, front panel keys, input fields, or soft keys.



Measurement Polarity

Display Resolution
in this Guide

Accuracy & Precision

System Configuration
& Setup

Instructions in this guide assume that:

. Moving crosshairs to the right causes the X axis counts to increase in a
positive direction; 1 to 2 to 3 and so on.

i Moving crosshairs up causes the Y axis counts to increase in a positive
direction; 1 to 2 to 3 and so on.

. Rotating crosshairs counterclockwise causes the Q axis counts to increase
in a positive direction; 1 degree to 2 degrees to 3 degrees and so on.

. To reverse the count direction of any axis, see the encoders section of
chapter7: setup.

Generally, the display resolution shown in this guide is one ten-thousandth of an
inch (0.0001in) or two microns (0.002mm). Display resolutions in this guide
are examples only. User display resolutions are likely to vary according to the
specific application.

Measurement accuracy is determined by the resolution of the encoders on the
measuring device. Generally, the display resolution of the QC200 can exceed
the encoder resolution. Setting the display resolution to exceed the encoder
resolution does not increase measurement accuracy. See chapter 7: setup for more
information.

All system setup and configuration must be performed by an authorized
Metronics distributor or OEM. Setup includes calibration with the measuring
device and configuration of non-linear error compensation (NLEC) if needed.

Anytime the QC200 is connected to a different measuring device, it is necessary
to perform configuration and setup again. Qualified supervisory personnel
should refer to chapter 7: setup or contact their Metronics distributor for assis-
tance.

WARNING

Electrical shock risk: do not open the QC200 enclosure. There
are no user-serviceable components or assemblies inside. Contact
your Metronics distributor for service and maintenance.
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Chapter 1
Overview

Metronics is the world’s premiere developer of metrology software and digital
readouts for measuring and inspecting 2D and 3D geometric components. The
Quadra-Chek 200° is an advanced digital readout system for 2, 3 and 4 axis
measurement systems.

Use the QC200° to inspect manufactured parts that demand very high levels
of precision and accuracy. Connect the QC200° to optical comparators,
toolmaker’s microscopes, or video measurement systems as part of in-line produc-
tion activities or final quality inspection.

T

———
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Overview

Save time and increase productivity with the QC200. Enter points using crosshairs
or optical edge detection. Use Measure Magic® to interpret point data and
determine feature geometry automatically. Compensate for imperfect part align-
ment using the skew function. Define hot keys to perform common tasks at the
press of a button. Automate repetitive inspections using the programming

capability.

The user interface retains many functions and features familiar to users of the
Quadra-Chek 2000® and other Metronics products. In addition, more informa-
tion is given to the operator via the graphic LCD display. Data is clearly pre-
sented on one screen, eliminating the need to page or scroll for information.

The compact ergonomic design allows the QC200 to mount on a wide variety of
equipment. Use the tilt front panel to adjust the display to your viewing require-
ments. Rubber feet on the bottom prevent slipping when the system is not
permanently bolted to a surface. Bolt holes on the mounting stand match the
pattern on the QC2000 for ease of retrofitting.

Above all the QC200 simplifies complex inspection tasks. Essentially there are
only three things to measure: points, lines, and circles. Angles and distances are
really just relationships between points, lines, and circles. Points, lines, and circles
are referred to as features while angles and distances are called relationships. Plan
inspections by identifying features on the part.
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LCD screen

Soft keys

Feature selection
keys

Use the front panel keys to perform standard inspection tasks. Select measure-
ment functions, change operation and display modes, enter numeric data, zero
axes, turn the LCD display on/off, or send data to a printer or computer with the
press of a button. The illustration below shows the location of the various panel

keys.

Fast track keys Zero axes keys

EO— Send/print key
. Mode selection keys

Numeric keypad

Menu key

:::::

Command keys
Arrow keys
LCD on/off

Soft keys execute measurement-specific functions. Depending on the current
task, various soft key options are displayed on the bottom of the LCD screen.
Press the soft key beneath the displayed option to execute the desired function.

Fast track keys are located above the LCD. By default, the left fast track key is the
same as the enter key and the right is the same as the finish key. Users can save time
by programming the fast track keys to perform common tasks. Most front panel
keys can be programmed in the same way. Since the fast track keys are fairly large,
users can find them by touch without looking at the QC200.
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All front panel keys (except fast track keys) provide tactile sensory feedback.
Additionally, supervisors can configure keys to provide audio feedback. The
QC200 is equipped with a speaker and external speaker jack. Adjust speaker

volume to suit the operating environment or plug a headset into the speaker jack.

Speaker jack

Remote keypad/
foot switch connect

Transmit measurement data to a computer over the RS-232 port connection, or
to a printer over the parallel or RS-232 port.

An optional foot switch and remote keypad are available for feature-point and
numeric data entry. Use these devices when the QC200 is mounted out of the
operator’s reach.




Quadra-Chek® QC200

Specifications

Input Voltage Range:

Fuse:
Input Frequency:

CAUTION

85 VAC to 264 VAC. 1.0 Amp maximum
(Auto switchable)

1.6 Amp 250V Slow Blow 5X20mm
43Hz to 63Hz

For continued protection against fire, use replacement fuse with
the specified voltage and current ratings only.

Environmental Conditions

Temperature:

Humidity:
Aldtude:
Installation Category:

Dimensions
Enclosure (WxHxD):
Base (WxHxD):
Enclosure weight:
Base weight:

LCD

Size/color:
Display digit size:
Resolution:

ENC tests:

WARNING

0°C to 45°C (32°F TO 113°F)
non-condensing

90%rh

2000 meters

II

11.57X7.57X2.75”
10X 27X 7.8

3.5 Ibs.

7 lbs.

5.7” black and white
0.5”
0.000004” or 0.0001mm

EN61326:1998

EMC for electrical equipment for measurement, con
trol and laboratory use

EN61010

Safety requirements for electrical equipment for mea
surement, control and laboratory use

Electrical shock risk: do not remove cover or open the enclosure.
There are no user-serviceable parts inside. Contact your
Metronics distributor for service.
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Before You Begin

Getting Started

=

Chapter 2
Quick-Start Demonstration

Use this chapter to learn the basic operation of the Quadra-Chek 200. The
demonstrations in this chapter help experienced operators start using the QC200
immediately. Less experienced operators may need to read chapter 3: operation to
understand some of the material in this chapter. Perform the indicated steps on
your QC200 while reading this material for best results. Demonstrations in this
chapter show crosshair measurement on an optical comparator. Apply these
concepts to the use of optical edge detection as well.

In this chapter users will learn to:
. Set up the QC200 for measuring

. Skew a part

i Datum a part

. Construct a point

. Measure a line and circle
. Perform a tolerance.

See chapter 3: operation for complete operating principles and step-by-step dem-
onstrations.

Hlustrations in this chapter show a 2 axis (XY) system with factory default set-
tings.

Read and understand all safety and operating instructions before operating the
QC200. To complete the tasks described in this chapter, users must understand
the inspection process, the measuring device used, and the controls, indicators,
and information presented on the QC200 display.

NOTE

Operators are required to understand part fixturing and probing
techniques that apply to the measuring device connected to the
QC200.
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Safety Reminders

2-2

Location and mounting
Mount the QC200 on a stable surface. Ifit falls, serious damage or injury can
result.

Checking connections

Perform routine inspections on all connections to the digital readout system.
Keep connections clean and tight. Locate cables away from moving objects. Do
not create tripping hazards with the power cords and connection cables.

Use shielded cables to connect to the parallel and serial (RS-232) output ports.
Make certain cables are properly terminated and firmly connected on both ends.

CAUTION

Never connect the power cable to the QC200 with the power
switch in the ON position. Optical edge detector cables may be
connected or disconnected without placing the switch in the
OFF position.

Power cord and plug

Make sure the power cord is not located where it can be walked on or create a
tripping hazard. Connect the 3-wire power plug to a 3-wire grounded outlet
only. Do not attempt to adapt or remove the 3rd ground wire to fit the plug in
2-wire electrical outlet. Modifying or overriding these features creates a safety
hazard and should not be permitted.

Power surge suppressor

Use a high-quality power surge suppressor to limit the amplitude of potentially
damaging power line transients caused by electrical machinery or lightning. The
surge suppressor found on inexpensive power strips is insufficient to protect the

QC200 from damage.

Liquids
Do not spill or splash liquids on the QC200 enclosure.

Configuration & System Setup
Only qualified supervisors and dealer representatives should perform system
configuration and setup. Operators should not attempt to alter the configura-

tion of the QC200.
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Applying power

Move the power switch located on the back of the QC200 to the ON position.
The system initializes and displays the power-up screen.

Power-up screen
The power-up screen is displayed each time the QC200 is turned on. Press any
key to display the DRO screen.

FTME POWER OF

ADRA
CHEK

& 2000 METRONICS, Inc. All Rights Reserved

The DRO screen shows the current position of the encoders on each axis.

Current Position Jmm[[1[+]

X 0.0000
Y 0.0000

I ———

NOTE
Some encoders require the user to move each axis across a
reference mark before the QC200 displays the DRO screen.

Adjusting LCD tilt

Adjust the tilt angle of the QC200 for comfortable viewing. If the tilt angle
cannot be adjusted, loosen the two Allen screws at the base of the enclosure and
tilt the QC200 to the desired angle. Retighten the Allen screws so the enclosure
is held firmly but can be adjusted again without loosening.
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Adjusting LCD contrast

Adjust the LCD contrast for optimum viewing of the DRO screen. Press the
decimal point key to decrease contrast or the +/- key to increase contrast.

Selecting measurement and display modes

Use the mode selection keys located above the numeric keypad to choose mea-
surement units, datums, and display coordinates. These parameters are user
defined and depend on the application performed.

mmlinch

&

Use the mm/inch mode selection key to toggle the display units between milli-
meters and inches. The current unit of measure is displayed in the upper right
corner of the screen.

Datum

Q

Use the datum mode selection key to toggle between datum 1 and datum 2.
Datum 2 is a temporary datum that is useful for performing incremental mea-
surements. The current datum number is displayed in the upper right corner of
the screen.

Polar/Cartesian

Use the polar/cartesian mode selection key to toggle the display between polar
and cartesian display coordinates. Select the appropriate display coordinates for
your application. See chapter 3: gperation for a complete discussion of polar and
cartesian display coordinates.
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Probing methods

Probe features with crosshairs or optical edge detection. Align crosshairs on the
desired point and press enter to take points. The crosshair probe indicator ap-
pears on the upper right corner of the LCD as shown.

_|_

Optical edge detection requires the user to ‘teach’ the system to detect dark-to-
light or light-to-dark transitions in order to find an edge and take points. QC200s
equipped with optical edge detection display probe and reach soft key commands
at the bottom of the LCD. Press the probe soft key to toggle between crosshair
and edge detection.

To select optical edge/crosshair probe

Step 1
Press the probe soft key.

Prohe | Teach |

r- Probe soft key
A e

One of the following edge detector icons is displayed depending on the edge
detection mode selected by the user. The optical edge probe indicator for auto
edge detection appears on the upper right corner of the LCD as shown.

.
/:l.\

The optical edge probe indicator for manual edge detection appears on the

upper right corner of the LCD as shown.
»
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Backward/forward annotation

Use forward annotation to set the required number of points for each feature
type. Use backward annotation to allow the operator to determine the number
of points. When using forward annotation, the number of required points is

shown on the top left corner of the screen. As points are entered the number
counts down.

Forward annotation displays the required number of points and counts down as
points are probed.

Probe Circle mm[]1 [+ |

) 0.0000
Y 0.0000

Probe | Recall |Create| |

Backward annotation starts at zero and displays the number of points as they are

taken.

Probe Circle jmm| [1 ]+ |

o X 0.0000
Y 0.0000

Probe | Recall |Create| |
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Skewing the Part

Accurate measurements require the part to be perfectly aligned on the coordi-
nate measuring system. An imperfectly aligned part yields inaccurate measure-
ments. Use the skew function to convert machine coordinates to part coordi-
nates and compensate for part misalignment. Perform a skew each time a new
part is mounted on the measuring system.

Measure a skew line by probing a straight edge of known orientation. Use a
minimum of 2 points and a maximum of 100 when probing the line. Use more
points for greater accuracy.

NOTE

It is a good idea to clear any existing features from the features
list before skewing a new part. To clear the features list, press
the menu key, followed by the clear soft key, then press the
clear all (cIr all) soft key.

NOTE
Place the part within 45 degrees of the measuring machine’s
true orientation.

To skew a part

Step 1
Press the skew key.

Step 2
Probe the first point as shown.

Probe Skew mm| [+

& X 04222

O
il o ©JY 01900

ey

e & |—m
Probe | Recall |Create| |
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Step 3
Press the enter key.

enter

Step 4
Probe two more points along the line as shown. Press the enter key after each
point.

Probe Skew mm [L]F]
2 0o > X 1.1889
il o Y 01900

Skew
@ line \
2 3

|I]Ei!
Probe ‘ Recall |Create| |

Probe Skew mm[]1 |+ |

3 X 1.7556
Y 0.2000

Probe | Recall |Create| |

Step 5
Press the finish key.

2-8
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The skew data screen is displayed and the skew is added to the feature list. The
small skew icons displayed next to the X and Y axes indicate that the part is
mechanically misaligned. An electronic alignment is applied to the skew line to
compensate for the part skew. The skew data screen displays the electronically
aligned part coordinates NOT the actual machine coordinates. If the part is
perfectly aligned on the machine axis, the skew icons are not displayed and no
compensation is applied. In real world applications, a perfectly aligned part is
very rare. Press the view soft key for a graphic representation of the skew line.
Press the view soft key a second time to return to the skew data screen.

I_W 1 mm] [ [+ [SKEW 1 e L] F]
=X 0.0000 "

Y 00000 | |

4 0°00 00°

Pts=3 0.0053

DRO DRO
Recall | View | | | Tol Recall | View | | Zoom | Tol

The part is now compensated for mechanical misalignment. This compensation
is applied to all subsequent measurements of the part.
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Set the Datum
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All measurements are relative to the datum. The datum is the zero point or origin
of the coordinate system. Establish a datum once the part is skewed. The
simplest way to establish a datum is to zero the X and Y axes on a point. In the
example below, the skew line and a second line are used to construct a point.
Both axes (X and Y) are zeroed on that point which then becomes the datum.

The QC200 allows users to construct two reference datums for measurements.
Datum 1 is the original datum and datum 2 is a temporary datum useful for
incremental measurements. See chapter 3: operations for more details.

To construct a datum

Steps 1 through 3 measure a second line. This line and the skew line will be used
to construct a point.

Step 1
Press the line key.

Step 2
Probe a minimum of two points along the line as shown. Press the enzer key after

each point.

Probe Line mm |1 |+

=X -0.9889

=Y 02600
BFTHMH

Probe ‘ Recall | Create | Constr |

-

Probe Line mm| |1 [+ Probe Line mm{[1 [+ |
2 X 09778 X -09889
- Y 0.7000| ¢ 'Y 1.0100

iy

| DRO | | DRO |
Probe | Recall | Create | Constr | Probe | Recall | Create ‘ Constr ‘
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Step 3
Press the finish key.

The result is displayed as shown.

LINE 2 mm|[1 ]|+ LINE 2 |n;|(m|l1_|_;l-9|889

=X  -0.9889 k L sohe
Y 0.6350 000
4 90°00 00°
Pts=3 0.0000

DRO DRO

Recall | View |Change| | Tol Recall | View |Change| Zoom | Tol

Steps 4 through 9 construct a point from /ine 2 and skew 1. See chapter 3:
operation for more information about constructions.

Step 4
Press the point key.

Step 5
Press the constr (construct) soft key.

Probe Point mm| 1 [+ |

o X
> 1Y

0.4200
05150

Probe | Recall | Create | Constr |
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Step 6
Use the arrow keys to highlight line 2 as shown.

Construct Point [mm[[1]4]

=X  -09889
Y 0.6350
A 90°00 00"

Pts=3 0.0000

DRO

| Recall | WView | Prohe |

Step 7
Press the enter key.

enter

A check mark appears next to the line 2 in the feature list and line 1 is now

highlighted.

NOTE

In this example, skew 1 is the next feature for the construction
so it is not necessary to move the cursor to select the next feature.
Occasionally, the user needs to use the arrow keys to highlight
the next feature for a construction. In this case the next desired
feature happens to be highlighted already.

|[Construct Point mm|[1 [+ ]

) 0.0000
Y 0.0000
4 0°00 00°

Pts=3 0.0000

X

DRO

| Recall | View | Probe |

Step 8
Press the enter key.

enter
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Step 9
Press the finish key.

finish

The constructed point appears in the feature list and is highlighted.

BT T
Y 0.0000

Fts=2

From 2.1

DRO
Recall | View |Change| | Tol

Step 10 zeros the X and Y axes on the newly constructed point. Use the zero axes
keys to establish a datum on any point feature.

Step 10
Press the zero X and zero Y axes keys. The zero X axis keyis located next to the X axis
display and the zero Y axis key is located next to the Y axis display as shown.

Current Position |mm{[1 |4

Zero axes keys

When both axes are zeroed the screen appears as shown.

POINT 3 o[ [ [F] POINT 3 [mm[ T[]
X 0.

EJX  0.0000| L i
Y  0.0000

Fts=2
DRO From 2.1 DRO
Recall | WView | | | Tol Recall ‘ Wiew | | | Tol
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Measuring Lines
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The QC200 allows the user to probe up to 100 points while measuring a line. A
minimum of two points are required to measure a line. Use more points for
greater accuracy. A best-fit algorithm is applied to lines with more than two
points. The resulting F (Form) valueis included in the feature data.

To measure a line

Step 1
Press the line key.

NOTE
Press the line key twice to measure a series of lines using auto
repeat.

Step 2
Probe the first point as shown.

-
il o ©
\ /1

Step 3
Press the enter key.
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Step 4

Probe two more points along the line as shown. Press the enter key after each
point.

Probe Line mm{ |1 |+ Probe Line mm| 1|+

2 X
Y

e
s

wra—

202300
0.0000

| DRO |
Probe | Recall | Create | Constr |

=X 65300
Y 00100

Probe | Recall | Create | Constr |

'@
i |
\ f\r/(
Step 5
Press the finish key.

2-15



Chapter 2 Quick-Start Demonstration

2-16

The line feature data is displayed on the screen and added to the feature list.
Press the view soft key for a graphic representation of the line feature.

INE 4 L[

e 1 § o 8%

v 2 19948 10"
~7 00022

DRO

Recall | View |Change| Zoom | Tol

NOTE

Press the change soft key to change the best-fit algorithm used

to calculate the line if desired. Fit algorithms used by the QC200

for lines are as follows:

. LSBF: Fit determined by minimizing the sum of the
squared point deviation from the form fit.

. ISO:  Fit determined by minimizing the form
(straightness) deviation.

Press the view soft key to return to the line data screen.
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Measuring Circles

A minimum of three points are required to measure a circle. The QC200 allows
the user to probe up to 100 points for circle measurements. Use more points for
greater accuracy. A best-fit algorithm is applied to circles with more than three
points. The resulting F (Form) valueis included in the feature data.

To measure a circle

Step 1
Press the circle key.

NOTE
Press the circle key twice to measure a series of circles using
auto repeat.

Step 2
Probe the first point as shown.

K7

il o ©
N

The X and Y coordinates are displayed as shown.

Probe Cirde jmm{[1 ]+ |

v X 0.7200
Y -04300

-

NN
dagra—

Probe | Recall | Create | Constr |

Step 3
Press the enter key.

enter
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Step 4
Probe three more points along the edge of the circle. Press the enter key after each
point.

I& O 4

mn o
\
NOTE

Space points approximately 90 to 120 degrees apart for best
results.

The X and Y coordinates are displayed after each point as shown.

Probe Circle o[ [L[F ] Probe Cirde ] [ [F ]
2> X 1.0700| X 0.9/00
;1Y -02900 1Y  -0.5600
s 4 s 4

EIE::& | Recall | Create | Constr | I%i} ‘ Recall ‘ Create ‘ Constr |

Probe Circle jmm|{ [ [+ |

a X 0.8100
Y -0.2200

Probe | Recall | Create | Constr |

Step 5
Press the finish key.
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The circle feature data will be displayed on the screen and the feature is added to

the feature list.

The circle feature data is displayed on the screen and added to the feature list.
Press the view soft key for a graphic representation of the circle feature.

CRCLE S fom[ [T+ | [ARCLE 5 |mm|l1_|-|0-g|166
: 1X 09166 55N £ 35
Y  -0.3891
D, 03811
Pts=4 F 0.0011
DRO DRO
Recall | View |Change| | Tol Recall | View ‘Change| Zoom | Tol
NOTE

Press the change soft key to change the best-fit algorithm used
to calculate the circle if desired. Fit algorithms used by the

QC200 for circle are as follows:

o LSBF:
o ISO:

. Outer:
. Inner:

Fit determined by minimizing the sum of the
squared point deviation from the form fit.
Fit determined by minimizing the form
(straightness) deviation.

Yields the biggest circle.

Yields the smallest circle.

Press the view soft key to return to the circle data screen. Use the zero axes key next
to the diameter/radius display to toggle the display between diameter and radius.

D/r

0.3953 Il

CRCLE 4 o] [ |

Y
D/r

Pts=4

DRO

[CIRCLE 4 Imm[[1 [+ |
X 25491

0.9203
0 3953

0.0148

X 25491

1Y 09203
I /o 0 1977

Pts=4 0.0148

DRO

Recall ‘ Wiew |Change| | Tol

Recall | View |Change| ‘ Tol
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The following tolerances are available on the QC200:

Feature type Tolerances

Line Positional (bi-directional, true
position)

Form (straightness)
Perpendicularity

Parallelism

Circle Positional (bi-directional, true
position, LMC, MMC)

Form

Concentricity

Runout

Distance Width

Angle Angle

Point Bi-directional

True position

NOTE

Use the following example to learn how to perform tolerances
with the QC200. See chapter 3: operation for complete
information.

To perform a true position tolerance on a circle
NOTE
True position tolerancing is shown as RFS (regardless of feature

size) tolerancing on QC200 software versions 1.20 - 1.22.

Step 1

Highlighta circle in the features list as shown.

CIRCLE 5 mm| |1 |+

71X 25613
Y 0.9046
» F 0.4034

Pts=3 0.0000

DRO
Recall | View |Change| | Tol
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Step 2
Press the o/ soft key.

| Change | ‘ Tol

Step 3

Press the positional tolerance (pos) soft key to perform a positional tolerance.

Pos | Form ‘Runout| Con |

r Positional tolerance soft key
“ I e e

Step 4
Press the true position (TP) soft key.

MMC | LMC | No

- True position soft key
u D

Step 5

Use the numeric keypad to enter the nominal values for X and Y.

CRCLE 5 ] [ ] CRCLE 5 o] [ F ]
Tolerance: 1P Tolerance: TP
Nominal Norninal
X A Tol. Zone X Tol. Zone
¥ Y ENE
+- +f-
D [0.4034  [+0.0500 | D [0.4034  |+0.6500 ]
-[0.0500 ] -[0.0500 |
NOTE

Until the user enters nominal values, the QC200 displays the

actual coordinates in the nominal X and Y fields.
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Step 6

Enter the nominal diameter.

CRCLE 5 L[]
Tolerance: TF
Norninal
X Tol. Zone
¥
i
D NN +0.0500 |
-bos00 |
Step 7

Enter the ol zone of the circle as shown.

CIRCLE 5 mm| 1 [+
Tolerance: i
Nominal
X Tol. Zone
0.0500
¥
/-
D [03034 |+ ]
S
| | | |
NOTE
The tol zone (tolerance zone) of the circle is the radius within
which the center point of the circle must be. If the center point

lies outside this radius the tolerance will fail.
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Step 8
Select limits or +/-.
CRCLE 5 (L[] | [GRCLE 5 L[ F ]
Tolerance: ir Tolerance: P
Nominal Nominal
X Tol. Zone X Tol. Zone
Y Y
D [0.4034 H D [0.4034 +
] L]
TS - % -
NOTE

Use the limits field to set upper and lower limits on a value. For
example, a nominal value of 10.3250 mm might have an upper
limit of 10.3260 mm and a lower limit of 10.3240 mm. Select
+/- to enter the actual tolerance value. For example, if a part
drawing gives a +/- tolerance of 0.05 mm, simply enter 0.05
mm in the plus and minus fields. This example uses +/-.

Step 9
Enter the diameter tolerance (+/-) or limits.
CRCLE 5 mmL[F] | [CRCLE 5 o[ [F ]
Tolerance: ir Tolerance: TP
Nominal Mormninal
X Tol. Zone X Tol. Zone
Y Y
i /-
D +E D [0 3033 +0 0500
: g

Step 10
Press the finish key.
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The results for the tolerance are displayed as shown. Features that pass the
tolerance are displayed with a check mark as shown.

[CRCLE 5 ] [

CRCLE 5

mm 1+

Circle TP Tolerance Results

;X
s 2
¢ 3

25613

- Y 09046
X 2.5600 .
0.0096 v
v oo D 04034
Nominal D Ir -
ominal Dev -
D 0.4000 0.0034 v Pts=3 F 0.0000
DRO
w Actual | Err Dia. | Other Recall | View | Change | |V Tdl

Failed features are displayed with a circled X and hollow fonts as shown.

[GRCLE 5 fom[ [ F ]

CRCLE 5

mm 11|+

Circle TP Tolerance Results

s 2
¢+ 3

25613

e Y 0.9046
X 2.5600 .
0.0096 ®
D/ 04034
hominal D Ir '
lominal Dev _
D 0.4000 0.0034 v Pts=3 F 0.0000
DRO
Edit m Actual |Err,Dia, | Qther Recall | View |Change| |®TOI




Using the QC200

Chapter 3
Operation

The QC200 measures features based on point data received from a measuring
system. For example, the QC200 measures the diameter/radius of a circle based
on a series of points from the crosshairs (or optical edge detector) of an optical
comparator.

In general, users simply enter a series of points and the QC200 applies the
appropriate geometric calculations to each feature. Use this chapter to learn how
to operate the QC200 and maximize its capabilities.

Demonstrations in this chapter use the Metronics ‘quickie’ slide to demonstrate
typical two-dimension (X and Y axes) inspection.

. )

! o ©
\ \

NOTE

Expect variations between the measurement results illustrated
in this chapter and actual end user QC200 results. The
measurements shown are to demonstrate general operating
principles under typical circumstances.

Use the QC200 to perform precise measurements of physical part geometries.
Part measurement includes:

. fixturing and securing the part on the inspection surface

. compensating for part misalignment in the fixture

. establishing a datum

. probing part geometry, collecting points, and applying geometric calcu
lations

31
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Getting Started

Read and understand all safety and operating instructions before operating the
QC200. To complete the tasks described in this chapter, users must understand
the inspection process, the measuring device used, and the controls, indicators,
and information presented on the QC200 display.

NOTE

Operators are required to understand part fixturing and probing

techniques that apply to the measuring device connected to the
QC200.

Safety Reminders
Location and mounting
Mount the QC200 on a stable surface. Ifit falls, serious damage or injury can
result.

Power cord and plug
Do not locate the power cord where it can be walked on or create a tripping
hazard. Connect the 3-wire power plug to a 3-wire grounded outlet only. Do
not attempt to adapt or remove the 3rd ground wire to fit the plug in 2-wire
electrical outlet. Modifying or overriding these features creates a safety hazard
and should not be permitted.

Power surge suppressor

Use a high-quality power surge suppressor to limit the amplitude of potentially
damaging power line transients caused by electrical machinery or lightning. The
surge suppressor found on inexpensive power strips is insufficient to protect the

QC200 from damage.

Liquids
Do notspill or splash liquids on the QC200 enclosure.

Checking connections

Perform routine inspections on all connections to the digital readout system.
Keep connections clean and tight. Locate cables away from moving objects. Do
not create tripping hazards with the power cords and connection cables.

Use shielded cables to connect to the parallel and serial (RS-232) output ports.
Make certain cables are properly terminated and firmly connected on both ends.

CAUTION
m Never connect the power cable to the QC200 with the power
switch in the ON position. Optical edge detector cables may be
connected or disconnected without placing the switch in the
OFF position.
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Applying power

Configuration & System Setup
Only qualified supervisors and dealer representatives should perform system
configuration and setup. Operators should not attempt to alter the configura-

tion of the QC200.

Move the power switch located on at the back of the QC200 to the ON posi-
tion. The system initializes and displays the power-up screen.

Power-up screen
The power-up screen is displayed each time the QC200 is turned on.

FTME POWER OF

ADRA
CHEK

& 2000 METRONICS, Inc. All Rights Reserved

Press any key to display the DRO screen. The DRO screen shows the current
position of the encoders on each axis.

Current Position Jmm[[1[+]

X 0.0000
Y 0.0000

I ———

NOTE
Some encoders require the user to move each axis across a
reference mark before the QC200 displays the DRO screen.
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Adjusting LCD tilt

Adjust the tilt angle of the QC200 for comfortable viewing. If necessary, loosen
the two Allen screws at the base of the enclosure and tilt the QC200 to the
desired angle. Tighten the Allen screws so the enclosure is held firmly but can be
adjusted again without loosening.

Adjusting LCD contrast

Adjust the LCD contrast for optimum viewing of the DRO screen. Press the
decimal point key to decrease contrast or the +/- key to increase contrast.
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Controls & Display

Fast track keys Zero axes keys

ED— Send/print key
Mode selection keys

LCD screen Numeric keypad
< |POINTS=5 F= 0.0034 : y Menu key
e fi"i,sh Command keys
Soft keyS - cancel | quit Arrow keys
Feature selection <) (S 9 ER @ LCD on/off
keys

There are several types of keys (buttons) located on the front of the QC200.

. mode selection

. feature selection
d command keys
. soft keys

. fast keys

. arrow keys

. numeric keypad

d display on/off

Mode selection keys
There are four mode selection keys located above the numeric keypad:

. mm/inch

. datum

. polar/Cartesian
. help
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mmlinch

Q

Use the mm/inch mode selection key to toggle the display units between milli-
meters and inches. The current unit of measure is displayed in the upper right
corner of the screen.

Datum

)

Use the datum mode selection key to toggle between datum 1 and datum 2.
The current datum number is displayed in the upper right corner of the screen.

Polar/Cartesian

Q

Use the polar/cartesian mode selection key to toggle between polar and cartesian
display coordinates.

28597
22°5020"
04180

Cartesian coordinates Polar coordinates

1.1100
. 04180

All points probed with the QC200 exist within a coordinate system. Coordinate
systems are simply a way of describing the location of a point or points in a given
space. More importantly, the coordinate system determines how the QC200
displays measurements.

There are two kinds of coordinate systems used by the QC200: polar coordi-
nates and cartesian coordinates. Users can select the coordinate system appropri-
ate for their specific application.

Cartesian coordinates describe the locations of points as linear distances from the
datum. For example, a point with the coordinates (2,3) is located 2 units from
the datum along the X axis and 3 units from the datum along the Y axis.
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Polar coordinates describe the locations of points as a radial distance and angle
from the datum. For example, a point given as (2, 60 degrees) is located by
following a 2 unit radial distance from the datum (pole) at an angle of 60
degrees.

Help

Q

Press the help mode selection key to display help topics on the screen. Help
topics explain the how to use the current QC200 function.

Feature selection keys

There are seven feature selection keys located beneath the soft keys on the
QC200. Use feature selection keys to measure and calculate features, skew parts,
and activate Measure Magic.

NOTE

Use auto repeat to perform a series of measurements on a specific
feature type. For example, use auto repeat for a series of circle
measurements. Activate auto repeat by pressing the desired
feature selection key twice. Auto repeat is allowed for point,
line, circle, distance, angle, and measure magic measurements.

Point

Press the point key once to measure one point, or twice to use auto repeat to
measure a series of points. One data point is required to measure a point.

Line

Press the /ine key once to measure one line, or twice to use auto repeat to measure
a series of lines. A minimum of two (max. 100) data points are required to
measure a line.
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Press the circle key once to measure one circle, or twice to use auto repeat to

measure a series of circles. A minimum of three (max. 100) data points are
required to measure a circle.

Distance

Press the distance key once to measure one distance, or twice to use auto repeat to
measure a series of distances. Two points are required to measure a distance.

Angle

Press the angle key once to measure one angle, or twice to use auto repeat to
measure a series of angles. A minimum of two (max. 100) data points are
required to measure each leg of an angle.

Skew

Press the skew key to compensate electronically for non-square part alignment.

Measure Magic

Press the measure magic key to automatically measure any geometric feature or
twice to measure a series of like features. Enter the desired points and measure
magic analyzes the data to determine the feature type.
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Soft keys
There are five soft keys located beneath the LCD display. Soft keys correspond
to the functions that appear above each key at the bottom of the LCD display.

Setup | Prog | Extra | Clear | Edge

For example, the soft keys above correspond to the setup, program (prog), extra,
clear, and edge functions.

Command keys
There are four command keys located beneath the numeric keypad: enter, finish,

cancel, and quit.

Enter

enter

Press the enter key to enter points during feature measurements. The enzer key is
also used to enter data into input fields such as on a setup screen. See chapter 7:
setup for more information. In general the enter key indicates that data, from a
measurement or in a field, is ready for use. Users typically press the enter key to
enter each point in a measurement.

Finish

finish

Press the finish key to complete feature measurements. Pressing the finish keya
second time returns the user to the DRO screen. Users typically press the finish
key after the final point in a measurement is entered.



Chapter 3 Operation

3-10

Cancel
cancel

Press the cancel key to erase the last point entered. The cancel key is also used to
erase data in input fields such as on a setup screen or delete any highlighted
feature from the feature list.

Quit

Press the quit key to abandon the current task and return to the DRO screen. Use
the guit key to exit the feature list also.

Arrow keys

There are four arrow keys located beneath the menu button. Use the arrow keys
to scroll through lists and navigate menus. The up arrow key is the same as the
construction (constr) soft key when pressed after a feature selection key. For ex-
ample, press the circle key and then the up arrow key to construct a circle.

Zero axes keys

[Current Position |mm|[1 |+

Zero axes keys

There are three zero axes keyslocated to the right of the LCD display. Press the
zero axis key adjacent the desired axis to zero it.
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Fast track keys

Fast track keys

There are two programmable fasz track keyslocated above the LCD display. By
default the left fsz track key is the same as the enter key and the right is the same
as the finish key. Users can program either fast track key to perform any fre-
quently used functions. These keys are easily located by touch without taking
your eyes off the part.

Numeric keypad

Use the numeric keypad to enter numeric data. Additionally, the decimal point
key and +/- key are used to adjust the contrast of the LCD display. For more
information on adjusting contrast, see the system setup ¢ configuration section of
chapter 2.
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Send/print

Send)‘print key

Q000

Press the send/print key to transmit measurement results to a computer or printer.

LCD on/off

LCD on/off

Press the LCD on/off button to shut down the LCD display without removing
power from the QC200. Press the button a second time to restore the LCD
display.

Menu key

‘-ﬁ

Menu key
A
- >

Press the menu key to view additional soft key menus. There are five menus to
choose from: setup, program (prog), extra, clear, and edge. The options contained in
each of these menus is discussed in the next section: menus.
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Menus

Setup menu
Press the setup menu soft key to access the QC200 setup screens.

Setup | Prog | Extra ‘ Clear | I

Setup menu soft key

Supervisors and dealer representatives use the setup menu to configure measure-
ment, display, and communication parameters of the QC200. Use the arrow
keys to highlight the desired setup screen. In the example below, the about setup
screen is highlighted. See chapter 7: setup for more information about the various
setup screens.

About o [ |
English Yes
Francais No

Disp ‘ZIY Deutsch No

Enc o Kers Espariol No

Pr?rt;t €ys Italiano No

Eorm Chars Portugués HNo

Ports

M -

5oeuans§£e Version 1.23

supervisor | XY. OF. NLEC. Tol

T

NOTE

Setup and system configurations should be changed only by
qualified personnel.

Program (prog) menu
Press the program (prog) soft key to access the QC200 program screen.

| Prog | Extra | Clear | Edge

Program menu soft key
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The program menu contains a list of programs created by the user. Programs are
prerecorded sequences of key-presses and measurements. Highlight the desired
program in the list and press the ru soft key to run a program.

[Programs jmm| [1 [+
(cm—

Record| Run | Edit | Copy |Delete

Recording programs is discussed in chapter 4.

Extra menu
Press the extra soft key to display the extra menu.

| Prog ‘ Extra | Clear | Edge
Extra menu
soft key

The extra menu contains a list of additional functionality. Use the up and down
arrow keys to highlight items in the extra menu list. Press the enter key to select
the highlighted item. A brief explanation of each function is given below.

Current Position mm|[1 |+
X = 9400
Y g (4600

Presetl
Fun!

Send 2
Send D
Send L

[ DRO | -
Setup | Prog | Extra | Clear | Edge

Annot
Highlight annotation (annot) in the menu list to toggle between backward and
forward annotation.
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DMS/DD
Toggles the display of angles between degrees, minutes and seconds and decimal
degrees.

MCS
Highlight MCS to clear datums and re-establish machine coordinates.

NOTE
Previous datums cannot be recovered once machine coordinates
are re-established.

MinMax
Highlight MinMax to collect minimum and maximum point values until the
finish keyis pressed. Use MinMax for touch-probe measurements of runout.

Preset

Highlight preset to preset an axis or axes to a desired feature or location. Use the
preset function to measure features that are datumed on another part. Typically
this is required for component parts of larger assemblies. Another use for the
preset function is to find the offset between the nominal and actual location of a
preset feature.

Preset!
Sets the axis or axes to the last entered preset location.

Run! (run last program)
Highlight run!to run the last program again.

NOTE
All send data menu items send data to the RS-232 port. These
commands do not send data through the parallel port.

Send 2

Select send 2 to send the current X and Y axes data to a printer or computer.

Send D

Select send D to send the current diameter data to a printer or computer.

Send L

Select send L to send the current length data to a printer or computer.

Send r

Select send r to send the current radius data to a printer or computer.

3-15



Chapter 3 Operation

3-16

Send X

Select send X to send the X axis data to a printer or computer.

SendY

Select send Y to send the Y axis data to a printer or computer.

Send <

Select send < to send angle measurement data to a printer or computer.

Time
Displays the current date and time.

Zero 2
Zeroes both X and Y axes in the current datum.

Clear menu
Press the clear menu soft key to display the clear function soft keys.

|p | Prog ‘ Extra | Clear | Edge

Clear menu
soft key

Press the clear feature (clr f2) soft key to erase all features from the feature list. Press
the clear skew (clr sk) soft key to erase all skew features from the system. Press the
clear all (clr all) soft key to erase features and skews from the system.

Current Position Jom[[1]+]

X 1.9400
Y 14600

[DRO |
| Cr Ft | r sk | Cr Al | |
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Edge menu
Pressing the edge soft key to display the edge detector soft keys.

4] ‘ Prog | Extra | Clear ‘ Edge

Edge menu soft key N

There are five edge detector soft keys:

Current Position [mm[[L]+F]

X 1.9400
Y 14600

|I§]Hﬂ
Teach | D. Cal ‘ Install ‘ X Cal |Aut0 E

Teach
Use the teach soft key to ‘teach’ the edge detector to recognize light-to-dark or
dark-to-light transitions.

D cal

Distance calibrations (d cal) are performed by supervisors or dealer representa-
tives during the installation of edge detector systems. Users should not use the
d cal soft key unless directed to by qualified personnel.

Install

Supervisors and dealer representatives use the install soft key to install the edge
detector system. Users should not use the install soft key unless directed to by
qualified personnel.

Xcal

Cross calibrations (x cal) are performed by supervisors or dealer representatives
during the installation of edge detector systems. Users should not use the x ca/
soft key unless directed to by qualified personnel.

Autoe

Use the auto e soft key to toggle auto edge detection on and off when edge
detection is used in place of crosshairs.
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The digital readout (DRO) screen shows the location of the axes prior to measur-
ing a feature.

Current Position mm[[L[F]

X 0.0000
Y 0.0000

[ DRO |
| Probe | Teach | | |

Once the feature is measured there are two basic types of screens displayed by the
QC200: data screens and graphic screens.

[CORCLE 1 e[ [L[F] | [ORCLE 1 o[
X 1.7658

X 1.7658 = T
Y 0.8070
D, 01732
Pts=4 F 0.0079

DRO DRO

Recall | View |Change| | Tol Recall ‘ View ‘Change‘ Zoom | Tol

Data screen Graphic screen

Both data and graphic screens are associated with a feature. For example, there
are circle data screens and circle graphic screens as shown above.

Screens displayed when probing or constructing features are referred to by their
respective titles. For example, there are probe angle and construct point screens.

Probe Angle mm| [1 [+ |[Construct Point |mm{|1 [+

=X 0.0600] =X 1.7658
2 Y 10700/ | Y  0.8070
D, 0.1732

Pts=4 F 0.0079

[ DRO | DRO
Probe | Recall |Create | Constr | | Recall | Wiew ‘ Probe |
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DRO screen

The DRO screen shows the current positions of axes, current units (mm/inch),
current datum, current probe (crosshair or edge detector), and the feature list.
Soft key assignments may or may not be shown across the bottom of the screen.

Current Position |mm|[1 |+
X 0.0000

Y 0.0000

|I]ml
Probe | Teach | | |

Data screens
Data screens display numeric feature data. Information on data screens includes

feature type, number, polar or cartesian coordinates, number of points probed,
and form (f) value.

[CRCLE 1 L[

=X 1.7658
Y 0.8070
D, 01732

Pts=4 F 0.0079

DRO
Recall | View |Change| | Tol

There are four soft keys displayed on a data screen: recall, view, change, and
tolerance (tol).

Press the recall soft key to view the data screen of another feature.

DRO |

Recall | Wiew |Change|
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Press the view soft key to toggle the screen between data and graphic screens.

DRO |

Recall | Wiew |Change| ‘ Tc

, View soft key
] _ I

Press the change soft key to select the desired algorithm used to calculate the
feature.

lew | Change ‘

’ Change soft key

Press the tolerance (rol) soft key to perform a tolerance on the feature.

| Wiew |Change| ‘ Tol

Tolerance soft key

Graphic screens

Graphic screens display a graphic feature and numeric data. Information on
graphic screens includes the data points measured and the best-fit geometry
calculated for those points.

[CRCLE 1 ] (L] F ]
h-i P X 1.7658
81952
0.0079
DRO
Recall | View |Change| Zoom | Tol

Numeric data displayed on graphic screens is identical to the data screen. Addi-
tional information includes form values and the algorithm used to calculate the
feature.
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4

4

There are five soft keys displayed on a graphic screen: recall, view, change, zoom,
and tolerance (tol).

Press the recall soft key to view the data screen of another feature.

_R-;e::alll | View |Change| foo

Press the view soft key to toggle the screen between data and graphic.

| Viewy |Change‘ Foom | 1

Press the change soft key to select the desired algorithm used to calculate the
feature.

NOTE

Features measured with the minimum required points are
calculated using LSBF only. No other algorithm can be chosen.
Additional points are required to calculate with any other
algorithm.

NOTE

Features measured with measure magic have different change
soft key options. For example, press the change soft key to
change the type of feature from line to circle.

W |Change| Zoom ‘ Tol

’ Change soft key
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Press the zoom soft key to zoom in/out of the graphic feature image.

|Change‘ Zoom | Tol

Press the increase (inc) soft key to zoom in on the graphic feature image. Press the

decrease (dec) soft key to zoom out.

Press the tolerance (rol) soft key to perform a tolerance on the feature.

‘ Wiew |Change| foom | Tol

Tolerance soft key N
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Features

Probing Features

=

Features consist of data points obtained by probing the geometry of the part.
For example, several points probed along the perimeter of a circle generate a
graphic and numeric representation of the measured circle geometry. In this
guide, a measured geometry is referred to as a feature. Features are displayed
graphically or numerically on the QC200. There are several types of features and
each has different distinguishing information. For example, a circle has a center
and a radius, a point has a location, and an angle has degrees.

Features list

Each feature is added to the features list when it is measured. The features list is
simply a listing of all features measured in a given session. Itis displayed on the
left-hand side of the LCD screen and is visible in DRO and measuring modes.
Features are identified by number and an icon indicating its type (i.e. circle, line,
etc.). Up to 200 features can be added to the features list. Use the up and down
arrow keys to scroll through the list. Highlight the desired feature to recall, print,
or send the feature data to a computer. Select features from the features list to
construct new features. Users can also delete individual features or the entire list.
In general, the user should delete old features, datums, and skews from the
features before each new inspection.

There are two probing methods used to collect data points for the QC200:
crosshairs and optical edge detection. To collect points using crosshairs, align the
crosshairs over the desired pointand press the enter key. Optical edge detection
takes points at light-to-dark (or dark-to-light) transitions. When an edge is
crossed the QC200 beeps. Press the enter key to accept the point. Systems
equipped with auto-edge detection enter points automatically when an edge is
detected.

NOTE
This guide refers to the process of measuring points as probing
points or measuring features regardless of the probing method
used.
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Probing Technique

Probe features with crosshairs or optical edge detection. Align crosshairs on the
desired point and press enter to take points. The crosshair probe indicator ap-
pears on the upper right corner of the LCD as shown.

_|_

Optical edge detection requires the user to ‘teach’ the system to detect dark-to-
light or light-to-dark changes in order to find an edge and take points. QC200s
equipped with optical edge detection display probe and reach soft key commands
at the bottom of the LCD. Press the probe soft key to toggle between crosshair
and edge detection.

To select optical edge/ crosshair probe

Step 1
Press the probe soft key.

Prohe | Teach |

r- Probe soft key
A e

The auto edge detection icon is shown on the left and the crosshair icon is on the
right. The icon displayed indicates the current selection.

[+
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To toggle between auto edge and manual edge detec-
tion

Step 1
Press the menu key.

Step 2
Press the edge soft key.

| Extra | Clear ‘ Edge

Step 3
Press the auto edge (auto ¢) soft key.

al | Install | X Cal |Aut0 E

Auto edge soft key -

The auto edge detection icon is shown on the left and the manual edge detection
icon is on the right. The icon displayed indicates the current selection.

3| |
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Backward/forward annotation

Use forward annotation to require a specified number of points for each feature
type. Use backward annotation to allow the operator to determine the number
of points. When using forward annotation, the number of required points is
shown on the top left corner of the screen. As points are entered the number
counts down. Backward annotation displays the number of points as they are
entered. Some users prefer forward annotation because it sets a uniform num-
ber of points for feature measurements. For example, forward annotation can
be set to require 4 points when measuring a circle instead of the minimum three
points. Since the QC200 expects a certain number of points using forward
annotation the system automatically displays the feature after the last required
pointis entered. Itis not necessary to press the finish key in forward annotation
measurements.

NOTE

Operators can toggle between backward and forward
annotation with the procedure below. Use the measure setup
screen to set the required number of points for forward
annotation. See chapter 7: setup for more information.

To select backward/forward annotation

Step 1
Press the menu key.

Step 2
Press the extra soft key.

Current Position |mm|[1 |+
X 0.0000

Y 0.0000

|I]ml
Setup | Prog | Extra | Clear | Edge
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Step 3

Use the arrow keys to highlight annot (annotation) in the list as shown.

Current Position |mm|[1 |+
X =, 0000

Y ke 1.0000

Runl

Send 2
Send D

Send L

[ DRO | —
Setup | Prog [ Extra | Clear | Edge

Step 4
Press the enter key.

Forward annotation displays the required number of points as shown.

NOTE

This example of forward annotation required four points. For
space reasons the measuring sequence is shown from three
points. The total number of points is given on the last screen.

Probe Circle mm[ |1 |+ Probe Circle Jmm[ 2 [+

oo [X 18444 I X 2.1556
—Y 15500( Y 1.5300

Probe | Recall |Create| | Probe | Recall |Create| |

Probe Circle mm{ 1]+ | [ARCLE 1 mm{[1 [+

e X 1.9778| =X 26890
Y 14400 | Y 0.8760
D/ F0.8295

Pts=4 0.0018

[ DRO | DRO
Probe | Recall |Create| | Recall | View |Change| | Tol
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Backward annotation displays the number of points as they are taken.

o |X

Probe Circle

Y

0.0000
0.0000

mm| |1 |+

Probe | Recall |Create| |

[Probe Cirde

mm [ |+

X
Y

25333
1.5500

| DRO |
| Probe ‘ Recall |Create| |

Probe Circle mm| [1 |+

> X

Y

2.0444
1.5300

Probe | Recall |Create| |

Probe Circle

e [

5 X
Y

1.6000
15300

|I]Ei!
Probe ‘ Recall |Create| |
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If a feature requires a few additional points to ensure accuracy, press the bottom
zero axis key to increase the required number of points for that measurement.
Increasing the required points with the zero axis affects only the current measure-
ment. Subsequent measurements will require the number of points defined on
the measure setup screen. See chapter 7: setup for more information.

To increase the required number of points (forward
annotation only)

Step 1

Press the desired feature selection key.

NOTE

This example shows a circle measured with forward annotation
but the basic procedure is the same for any feature measured
with forward annotation.

Step 2
Press the bottom zero axis key as shown.

00

Press to
increase

The number of required points increases by one for each key press.

[Probe Cirde em[ L[ F Probe Circle fom[ LT+ ]

=X 1.1000] =X 1.1000
Y 15400 Y 15400

|I]]m]
Probe | Recall ‘ Create | Constr | Probe | Recall | Create | Constr |

Begin the measurement when the desired number of required points is set.
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Skewing the part

Accurate measurements require the part to be perfectly aligned on the coordi-
nate measuring system. An imperfectly aligned part yields inaccurate measure-
ments. Use the skew function to convert machine coordinates to part coordi-
nates and compensate for part misalignment. Measure a skew each time a new
part is mounted on the measuring system.

Measure a skew line by probing a straight edge of known orientation. Use a
minimum of 2 points and a maximum of 100 when probing the line. Remem-
ber that more points means greater accuracy.

Construct a skew line from previously measured features. For example, con-
struct a skew line using two circles. Keep in mind that the more points probed
on features used in the construction of a skew line, the greater the accuracy.

NOTE
Place the part within 45 degrees of the measuring machine’s
true orientation.

To skew a part

Step 1
Press the skew key.

Step 2
Probe the first point as shown.

Probe Skew mm| [+

& X 04222

O
il o ©JY 01900

ey

T | DRO |
Prohe | Recall | Create | |
Step 3
Press the enter key.
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Step 4

Probe two more points along the line. Press the enter key after each point.

il o

(7

> O

Skew
line %
> S
Probe Skew mm|[1 [+

X
Y

1.7556
0.2000

Probe | Recall |Create| |

Step 5

Press the finish key.

[Probe Skew

]

2 X
Y

11889
0.1900

| DRO |
| Probe ‘ Recall |Create| |

The skew data screen is displayed and the skew is added to the feature list. Small
skew icons are displayed next to the X and Y axes display. Press the view soff key
for a graphic representation of the point feature. Press the view soft keya second

time to return to the skew data screen.

[SKEW 1 o[ [F ] SKEW 1 T I F]
=X 0.0000| P= Lo
Y~ 0.0000 LS
4 0°0000°
Pts=3 F 0.0053
DRO DRO
Recall | Viewy | | | Tol Recall | View | | Zoom | Tol

The part is now compensated for mechanical misalignment. This compensation
isapplied to all subsequent measurements of the part.
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Datum

All measurements are relative to a datum. A datum is the zero point or origin of
the coordinate system. Establish a datum once the part is skewed. The simplest
way to establish a datum is to zero the X and Y axes on a point. In the example
below, the skew line and a second line are used to construct a point. Both axes (X
andY) are zeroed on that point which then becomes the datum. Datum points
can be constructed from the center point of a circle or any other construction that
produces a point. Generally the datum, or the features used to construct the
datum, are called out on a part drawing.

The QC200 allows users to construct two reference datums for measurements.
Datum 1 is the original datum and datum 2 is a temporary reference frame useful
for incremental measurements. Use datum 2 for incremental measurement while
maintaining the position of datum 1. For example, obtain the incremental dis-
tance (X axis travel) of a series of features. Probe a point on the first feature and
establish it as datum 2. Place the crosshairs on the next feature in the series and
measure a point. The X axis displays the distance from the first feature to the
second. Now establish dacum 2 on the point on the second feature. Place the
crosshairs on the third feature and measure a point. The X axis now displays the
distance from the second feature to the third. Continue in this fashion until the
entire series measured.

To construct a datum

Steps 1 through 3 measure a second line. This line and the skew line will be used
to construct a point.

Step 1
Press the line key.
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Step 2
Probe a minimum of two points along the line as shown. Press the enter key after
each point.
[Probe Line Tm[ [T+ ]
Pts
+ X -0.9889
Line i 1Y 0.2600
3
21111 ||
1
We ‘ Recall | Create | Constr |
Probe Line mm| 1|+ Probe Line mm |1+

09778

Y 0.7000

Probe | Recall | Create | Constr |

-0.9889
10100

5 K
oY

| DRO |
Probe | Recall | Create ‘ Constr ‘

Step 3
Press the finish key.

The result is displayed as shown.

i X
Y 0.6350
4 90°00 00"

Pts=3 0.0000

DRO

LINE 2 o [ [ ] LINE 2 ImmIJ—|+|
-0.9889| & ¥ heem

A 90=00'00"

Pts=3
F 0.0000
LSBF

DRO

Recall | View |Change| | Tol

Recall | View |Change| Zoom | Tol

Steps 4 through 9 construct a point from /ine 2 and skew 1. See chapter 3:
operation for more information about constructions.
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Step 4
Press the point key.

Step 5
Press the constr (construct) soft key.

Probe Point mm|[1 ]+

o X 04200
2 Y 05150

Probe | Recall | Create | Constr |

Step 6
Use the arrow keys to highlight line 2 as shown.

Construct Point [mm[[1]4]

=X  -09889
Y 0.6350
A 90°00 00"

Pts=3 0.0000

DRO

| Recall | View | Prohe |

Step 7
Press the enter key.
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A check mark appears next to the line 2 in the feature list and line 1 is now

highlighted.

[Construct Point [om[[1 ][+
=X 0.0000

Y 0.0000
4 0°00 00°

Pts=3 0.0000

| Recall | View | Probe |

NOTE

In this example, skew 1 is the next feature for the construction
so it is not necessary to move the cursor to select the next feature.
Occasionally, the user needs to use the arrow keys to highlight
the next feature for a construction. In this case the next desired
feature happens to be highlighted already.

Step 8
Press the enter key.

Step 9
Press the finish key.

The constructed point appears in the feature list and is highlighted.

BT T
Y 0.0000

Fts=2

From 2.1

DRO
Recall | View |Change| | Tol

Step 10 zeros the X and Y axes on the newly constructed point. Use the zero axes
keys to establish a datum on any point feature.
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Step 10
Press the zero X and zero Y axis keys.

Current Position |mm([1 |+

Zero axes keys

When both axes are zeroed the screen appears as shown.

POINT 3 ] [ [+ ] POINT 3 ImmH—|+|
X 0.0000| | n
Fts=2
Y  0.0000
Fts=2
DRO From 2.1 DRO
Recall | View | | [ Tol Recall | View | | | Td

The datum is complete.




Quadra-Chek® QC200

Measuring Features

Use the measurement procedures in this section to measure points, lines, circles,
angles, and distances. To measure a feature, press the desired feature selection
key, probe the required points, and press the finish key. For example, to measure
acircle press the circle key probe a minimum of three points, and press the finish

key.

Use auto repeat to measure several features of the same type (such as a series of
lines). Press the desired feature selection key twice to activate auto repeat. For
example, press the circle key twice to measure a series of circles. When auto repeat
is selected the probe feature screen becomes the probe features screen. For example,
the probe circle and probe circles screens are shown below.

Probe Circle mm[ 1]+ ] Probe Cirdes  |[mm[[1]+]

oo [X 2.3556| [ X 2.3556
Y 1.3100| Y 1.3100

|II]EI [ DRO |
Probe | Recall |Create| | Probe | Recall ‘ Create ‘ |

Use auto repeat and forward annotation to speed up repetitive inspections. For
example, an inspection of a dozen circles requires the user to press the circle key
before measuring each circle and press the finish key for each measurement. The
same inspection using auto repeat and forward annotation requires the user to
press circle key twice before and the finish key once after measuring a// 12 circles.
Pressing the finish key turns off auto repeat.
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Measuring points

Points are the simplest features to probe. Only one point is required to define the
location. A maximum of two points can be probed to measure a single point.
The QC200 averages the points to produce the resulting point feature.

To measure a point

Step 1
Press the point key.

NOTE
Press the point key twice to measure a series of points using
auto repeat.

Step 2
Probe the first point as shown.

o

| o © LA

point
Step 3

Press the enter key.

Step 4
Press the finish key.

The point feature data is displayed on the screen and added to the feature list.
Press the view soft key for a graphic representation of the point feature.

[FONT 1 T L] F
o) ¥ 18600
Pts=1
DRO
Recall | View | ‘ Zoom | Tol
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Measuring lines

The QC200 allows the user to probe up to 100 points while measuring a line. A
minimum of two points are required to measure a line. Use more points for
greater accuracy. A best-fit algorithm is applied to lines with more than two
points to determine location. The resulting F (Form) value is included in the
feature data.

To measure a line

Step 1
Press the line key.

NOTE
Press the line key twice to measure a series of lines using auto
repeat.

Step 2
Probe the first point as shown.

o
! o ©
\ /’1

Step 3
Press the enter key.

Step 4

Probe two more points along the line. Press the enter key after each point.

i ;@
N [
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The display shows the points as they are entered.

Probe Line mm{ |1 [ Probe Line mm| |1+ |
> K -0.2300] 5 IX 0.5300
Y 0.0000| f 1Y 0.0100

.

| DRO |

Probe | Recall | Create | Constr | Probe | Recall | Create | Constr |
Step 5
Press the finish key.

The line feature data is displayed on the screen and added to the feature list.
Press the view soft key for a graphic representation of the line feature.

[INE 4 e

= X _0.7602
2 1994871 0%
pamr 0.0022
DRO

Recall | View |Change| Zoom | Tol

NOTE

Press the change soft key to change the best-fit algorithm used

to calculate the line if desired. Fit algorithms used by the QC200

for lines are as follows:

i LSBF: Fit determined by minimizing the sum of the
squared point deviation from the form fit.

. ISO:  Fit determined by minimizing the form
(straightness) deviation.

Press the view soft key to return to the line data screen.
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Measuring circles

A minimum of three points are required to measure a circle. The QC200 allows
the user to probe up to 100 points for circle measurements. Use more points for
greater accuracy. A best-fit algorithm is applied to circles with more than three
points. The resulting F (Form) valueis included in the feature data.

To measure a circle

Step 1
Press the circle key.

NOTE
Press the circle key twice to measure a series of circles using
auto repeat.

Step 2
Probe the first point as shown.

K7

il o ©
N

The X and Y coordinates are displayed as shown.

Probe Cirde jmm{[1 ]+ |

v X 0.7200
Y -04300

-

NN
dagra—

Probe | Recall | Create | Constr |

Step 3
Press the enter key.
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Step 4
Probe three more points along the edge of the circle. Press the enter key after each

point.
4
L)
3

2 0

mml o
N

Space points approximately 90 to 120 degrees apart for best
results.

The X and Y coordinates are displayed after each point as shown. Only points
three and four are shown for space reasons.

Probe Circle ][ [+ ] Probe Cirde mm[ [ ]
3 X 09700 |« X 0.8100
Y 05600 [ Y -02200
Movobe | Recal | create | constr | |"Feobe T recal  create | comr |
Step 5

Press the finish key.
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The circle feature data is displayed on the screen and added to the feature list.
Press the view soft key for a graphic representation of the circle feature.

CGRCLE 5 ] L] F ] CRCLE 5 L]
: 1X 09166 ' £ 35
Y  -0.3891
D, 03811
Pts=4 F 0.0011
DRO DRO
Recall | View |Change| | Tol Recall | View ‘Change| Zoom | Tol
NOTE

Press the change soft key to change the best-fit algorithm used
to calculate the circle if desired. Fit algorithms used by the

QC200 for circle are as follows:

i LSBF:

i ISO:

Fit determined by minimizing the sum of the
squared point deviation from the form fit.
Fit determined by minimizing the form

deviation.

. Outer: Yields the biggest circle.
Yields the smallest circle.

. Inner:

Press the view soft key to return to the circle data screen. Use the zero axes key next
to the diameter/radius display to toggle the display between diameter and radius.

0.3953 Il

D/r

CRCLE 4 o] [ |

Y
D/r

Pts=4

DRO

[CIRCLE 4 Imm[[1 [+ |
X 25491

0.9203
0 3953

0.0148

X 25491

1Y 09203
I /o 0 1977

Pts=4 0.0148

DRO

Recall ‘ Wiew |Change| | Tol

Recall | View |Change| ‘ Tol
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Measuring distances

Distances are actually relationships between two features. Two points are re-
quired to measure a distance. Users can probe two points to measure a distance
but it is more common to construct a distance from previously measured fea-
tures. For example, the distance between two circles. Measuringa distance by
probing two points follows essentially the same as measuring a line. Since real life
applications tend to require distances between previously measured features, this
example shows how to construct a distance from two circles. See the constructions
section of this chapter for more details.

NOTE
Make sure there are two circles in the features list before
attempting this demonstration.

To construct a distance between two circles

Distance

Step 1
Press the distance key.

Step 2
Use the arrow keys to highlight the first circle in the features list as shown.

Construct Dist _[mm[[1 |+

71X 1.8909
=Y 0.6050
D, F0.1903

Pts=3 0.0000
DRO
‘ Recall | View | Probe |
Step 3
Press the enter key.
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Step 4
Highlight the second circle in the features list as shown.

Construct Dist  [mm][1 [+ ]

7 1K 25634
Y 09150
D, 04152

Pts=4 F 0.0354

DRO

‘ Recall | View | Prohe |

Step 5
Press the enter key.

Step 6
Press the finish key.

The distance feature data is displayed on the screen and added to the feature list.
The distance results screen displays the length of the distance as L and shows the
distance traveled by the X and Y axes. Press the view soft key for a graphic
representation of the distance feature.

DSTANCE 6 Jom|[L]F DISTANCE 6 [m/[L]F
x

0.6724
71X 06724 | 1 ;o s
78 . [ g j— 0.7404
o 1

Y 03100) s o
L 07404 | ~

Fts=2
pro [rom 5.4 DRO
Recall ‘ Wiew |Change| | Tol Recall | View |Change| | Tol

Notice the information displayed beneath the length result. The number of
features used in the construction is shown as: F¢s = 2. This means that two
features were used in the current construction. Beneath the number of features
is aline that reads: From 5,4. This means that features 5 and 4 from the features
list were used in the current construction.
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Measuring angles

Angles are measured by probing points on the two lines (legs) that make up the
angle. Up to 100 points can be probed on each line. A minimum of two points
(per leg) is required. Use more points for greater accuracy. When more than two
points are probed on any line, a best-fit algorithm determines the location of the
line and a form (F) valueis calculated the line. Angles can also be constructed
from previously measured features.

To measure an angle
Steps 1 through 5 measure the first leg of the angle.

Step 1
Press the angle key.

NOTE
Press the angle key twice to measure a series of angles using
auto repeat.

Step 2
Probe the first point as shown.

ZﬁlllTll ;@

The probe angle screen is displayed as shown.

Probe Angle jmm] 1] -]
rea | X 0.0/00
Y 05100

Probe | Recall |Create| |

Step 3
Press the enter key.
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Step 4

Probe the second point as shown in step 2. Press the enter key to enter the point.

Probe Angle mm{ |1 [+
rea X 0.0700

=Y 1.1100

Probe | Recall | Create | Constr |

Step 5
Press the finish key.

The first leg of the angle is displayed in the features list as shown.

Probe Angle mm| |1 |+

rea |X 0.4900
Y 0.2000

Probe | Recall | Create | Constr |

Steps 6 through 9 measure the second leg of the angle and complete the angle
measurement.

Step 6

Probe the first point on the second leg as shown.

K7

O
il o ©
2\
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The probe angle screen is displayed as shown.

Probe Angle mm| |1 [+

rea X 05800
Y 0.2000

Probe | Recall | Create | Constr |

Step 7
Press the enter key.

Step 8
Probe the second point on the second leg as shown in step 6. Press the enter key
to enter the point.

Probe Angle mm[ |1 [+

rea 1K 1.2000
Y 0.1900

Probe | Recall | Create | Constr |

Step 9
Press the finish key.

The angle feature data is displayed on the screen and added to the feature list.
Press the view soft key for a graphic representation of the angle feature.

ANGLE 3 L[+ | [ANGLE 3 el L[]
X 00647 [ B
Y 0.1900

4 89°0242"

Fts=2
DRO From 2.1 DRO
Recall | View |Change| | Tol Recall ‘ View ‘Change‘ | Tol

3-48



Quadra-Chek® QC200

Press the change soft key to select a different angle result. There are four possible
results from any angle measurement. The included angle is the default resul.

Use the illustration below to help you choose the desired angle resul.

\\

NN

Included angle < 180 degrees 360 degrees - included angle

Included (incld) softkey
default

N

NN

360-A1 softkey

~X

180 degrees - included angle 180 degrees + included angle

180-A1 soft key

180+A1 soft key

The illustrations below show how the different angles appear on the screen.

ANGLE 6 Imm| 1]+ ] ANGLE 6 Imm| [ |+

- ] i ¥
7 3 / A1 3595830" A R A2 32490129
V| Fts=2 PR | Fts=2

DRO DRO

I 350-41]180+A1]180-A1] incld [EIRRg 180+ A1[180-A1]
ANGLE 6 Imm| [ [+] ANGLE 6 jmm| [ |+ |
- T by 5 LT
7§ A3 21595830" T8 Ad  144°071729"
s 1 y Fts=2 s 3 ts=2

DRO DRO

Incld | 360-A1 180-1]

incld [360-A1]180+ A1 KLY
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Using Measure Magic
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Measure magic is a time saving feature that recognizes the geometric pattern of
data points. Use measure magic to automatically measure point, line, and circle
features. To use measure magic, press the measure magic key, probe the desired
points, and press the finish key. Measure magic analyzes the points and calculates
the desired feature.

Probe additional points on each feature to get the best results when using mea-
sure magic. Italso helps to space the points evenly around the feature geometry.
Sound probing and inspection technique ensures accurate results from measure
magic.

Use auto repeat and measure magic to measure a series of features of any type. For
example, use auto repeat and measure magic to measure a point, a line, and a circle.
Using measure magic, the operator can quickly move from one feature to the
next. Simply enter the points, press the finish key, and move on to the next
feature.

Press the measure magic key twice to activate auto repeat. When auto repeat is
selected the probe feature screen becomes the probe features screen as shown below.

Probe Feature [mm[[1]+] Probe Features [mm|[*[+]
o X 1111 o X 1.7111
Y 12500| | Y 1.2500

|I]]El
Probe | | | |

Use auto repeat and measure magic to speed up inspections. For example, an
inspection of a variety of point, line, and circle features. Even inspections with
distances and angles can be sped up with measure magic. Simply measure point,
line, and circle features with measure magic and use them to construct the re-
quired angles and distances.
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To measure a circle using measure magic

NOTE

This demonstration shows how to use measure magic to measure
a circle. Follow the same basic steps to measure points or lines.
Simply probe the desired feature points for a line or point instead
of a circle.

Step 1
Press the measure magic key.

NOTE
Press the measure magic key twice to measure a series of circles
using auto repeat.

Step 2
Probe the first point.

k=

i |
N

The X and Y coordinates are displayed as shown.

O 2

Probe Feature |mm[[1 ||
=X 22100
Y 1.1800
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Step 3

Probe the second point as shown in step 2. The X and Y coordinates are dis-

played as shown.

Probe Feature

mm{ 1 |+

1 X
Y

2.5400
1.0300

Step 4

Probe the third point as shown in step 2. The X and Y coordinates are displayed

as shown.

Probe Feature

Tl LT

2 X
Y

2.1900
1.0600

NOTE

Up to 100 points can be probed when using measure magic to
measure circle features. A minimum of three points is required.
Probe additional points for greater accuracy.

Step 4
Press the finish key.
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The circle feature data is displayed on the screen and added to the feature list.

[CRCLE 1 fom[ L F ]

X 2.3689
Y 1.1168
D, 03793

Pts=3 F 0.0000

DRO

Recall | View |Change| | Tol

Press the view soft key for a graphic representation of the circle feature.

[ARCLE 1 mm|[1 |+ |
Pa— X 2.3689
/ Y 1.1168
D 0.3793
Pts=3
{ YV F 0.0000
J . | LSBF
\\ /;
DRO
Recall | View |Change| Zoom | Tol
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To measure a series of features using measure magic
and auto repeat

Step 1

Press the measure magic key twice.

The probe features screen is displayed as shown.

Probe Features [mm[[1[+]

o X 1.7111
Y 1.2500

Steps 2 and 3 measure a point.

Step 2
Probe the desired point as shown.
" °0
Probe
| o~ A

N

NOTE
c Enter only one point when using measure magic to measure

point features.
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The probe features screen is displayed as shown.

Probe Features |mm|[1 |+
i X 3.1444

Y 0.8600

Step 3
Press the finish key.

The point appears in the features list and the probe features screen is displayed as
shown.

Probe Features |mm[[1|T]

o X 3.0667
Y 1.3800

Steps 4 through 6 measure a line.

Step 4
Probe the first point as shown.

Probe
F line
1: > 2:

! o ©
N
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The probe features screen is displayed as shown.

Probe Features [mm|[1]+]

T X 05222
Y 14900

Step 5

Probe the second pointas shown in step 4. The probe features screen is displayed
as shown.

Probe Features |mm|[t [+

2 X 24667
Y 14900

-

NOTE
Up to 100 points can be probed when using measure magic to
measure line features. A minimum of two points is required.

Probe additional points for greater accuracy.

Step 6
Press the finish key.

The line appears in the features list and the probe features screen is displayed as
shown.

Probe Features |mm|[1 [+ ]
5 IX 23778
Y 1.5500

[y

/s

|II]EI
Probe | ‘ | |
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Steps 7 through 10 measure a line.

Step 7
Probe the first point.

=

A\

The X and Y coordinates are displayed as shown.

Probe Features |mm[[1[+F]
X 24889
1Y 0.9400

Step 8

Probe the second point as shown in step 7. The X and Y coordinates are dis-
played as shown.

Probe Features |mm|[L |1

2 X 26667
1Y 1.3000
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Step 9
Probe the third point as shown in step 7. The probe features screen is displayed as
shown.

Probe Features |mm[[1 [+

3 X 2.8556
1Y 1.0600

NOTE

Up to 100 points can be probed when using measure magic to
measure circle features. A minimum of three points is required.
Probe additional points for greater accuracy.

Step 10
Press the finish key.

The circle appears in the features list and the probe features screen is displayed as
shown.

Probe Features |mm[[1[+]
X 18889
Y 14400

Step 11
Press the finish key.

The measurement series is complete.
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Changing feature types

Occasionally, measure magic produces a different feature than the user intends.
This is usually the result of unevenly spaced points. For example, measure magic
might recognize three points but not be able to tell if the user intended a line or
acircle. In that case, the QC200 measures the most likely of the two features.

Use the change soft key to change the feature type. Alternative feature types are
displayed across the bottom of the LCD as soft keys. Press the desired feature
type soft key to change the feature.

To change a feature type

Step 1
Highlight the feature in the features list as shown.

LINE 4 mm{ |1 |+

X 26266
Y 11354
4 1272835

Pts=3 0.0219

r—

DRO
Recall | View ‘(hange| | Tol

NOTE
Press the view soft key to see a graphical view of the feature.

| Wiew |Change‘ Zoom |

Step 2
Press the change soft key.

e |Change‘ | Tol

f Change soft key
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Step 3
Press the desired soft key to change the feature.

Circle

ONE 4 [ L[+] | [CRCLE 4 e L[]

. ) yoE [ T E
s 2 ] 4 2 / \ D 0.4336
[+] (] _
' | B3 s

— { . | LSBF
‘\\ /;“

DRO DRO

Recall | View |Change‘ Zoom | Tol Recall | View ‘Change| Zoom | Tol
NOTE

In this example, graphic view screens are shown to illustrate the
various geometries that can result from uneven spacing of points.
Here, the user intended a circle but measure magic produced a
line because two of the points were spaced close together. The
change soft key was used to produce the resulting circle.



Quadra-Chek® QC200

Creating Features

It is sometimes useful to create features that are not found on the part geometry.
Created features are often used as reference points for inspection purposes. For
example, a feature on a part might be referenced to a point off the part geometry.
In that situation, the user needs to create the reference point.

Users can create points, lines, circles, distances, angles, and part skews. Created
features are the same as probed features except that the created features are
geometrically perfect. Form and tolerance values are not included in the feature
data for created features since they are geometrically perfect.

It is important to understand that created features are not the same as con-
structed features. Created features are defined by the user. For example, to create
a circle, the user defines the location of the center point and the size of the
diameter or radius. Constructed features are built from previously measured
features. For example, to construct a line the user selects two points (or other
suitable features) from the features list. The QC200 then constructs the line
from the points (or other features).

To create a point

Step 1
Press the point key.

Step 2
Press the create soft key.
[ORD |
Prohe ‘ Recall | Create

Create
soft key
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Step 3
Use the numeric keypad to enter the X and Y coordinates of the point.

Create Point mm[ 1 [+ |

Position
X

Step 4
Press the finish key.

The point feature data is displayed on the screen and added to the feature list.

[POINT 1 o] [ [F |

X 1.0000
Y 1.0000

Created

DRO
Recall | View | | | Tol

Press the view soft key for a graphic representation of the point feature.

[POINT 1 mm{[1 |+ |
= ¥ 1388
Created
DRO
Recall | Wiew ‘ | | Tol
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To create a line

Step 1
Press the line key.

Step 2
Press the create soft key.
(DR
Probe ‘ Recall | Create

Create
soft key

Step 3
Use the numeric keypad to enter the point coordinates for the first point.
Create Line mm[ 1 [+ ]
Position
P41 00
¢
Angle
A
Step 4
Enter the desired angle.
Create Line mm[ 1 [+ ]
Position
X
Y
Angle
A
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Step 5
Press the finish key.

The line feature data is displayed on the screen and added to the feature list.

[LINE 1 jmm[1 ]|

X 1.0000
Y 1.0000
CA t d45°00'00"

DRO
Recall | View | | | Tol

Press the view soft key for a graphic representation of the line feature.

[CINE 1 |mm|l_|‘|‘|
1 0000
/ 457300’
Created
DRO
Recall | View | | | Tol
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To create a circle

Step 1
Press the circle key.

Step 2
Press the create soft key.

[ URU |
Probe ‘ Recall |Create

Create
soft key

Step 3

Use the numeric keypad to enter the point coordinates for the center point.

Create Circle mm| 1 [+ ]

Position
s
Y

Size
r

Diam _| | | |
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Step 4
Enter the desired radius.
Create Circle mm| 1 [+ ]
Position
XA00 ]
Yoo |
5ize
r
Diam_| | | |
NOTE
Press the diameter (diam) soft key to enter a diameter instead
of a radius.

Step 5
Press the finish key.

The circle feature data is displayed on the screen and added to the feature list.
Press the view soft key for a graphic representation of the circle feature.

[CRTLE 1 fom[ L]+ ] [GRCLE 1 fmm[[1 [+ |
X 10000 P= —j i
Y 10000 | ( - |
D, 20000 N4

Created | | |

DRO DRO
Recall | View | | | Tol Recall | View ‘ | | Tol
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To create a distance

Step 1
Press the distance key.

Step 2
Press the create soft key.

[URU
Probe ‘ Recall |Create

Create
soft key

Step 3
Use the numeric keypad to enter the size for the X and Y axes. For example, the
distance shown here has an X axis size of | mm and a Y axis size of 1mm.

Create Distance |mm|[1 ||

Size

s
Yoo |

NOTE
All created distances are measured from the datum.

Step 4
Press the finish key.
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The distance feature data is displayed on the screen and added to the feature list.
Press the view soft key for a graphic representation of the distance feature.

[DSTANCE 1 [om[lL|+] | [DSTANCE 1 e IL[F]
X 1.0000 ;o je
Y 1 0000 Created
L 14142
Created
DRO DRO
Recall | View | | | Tol Recall | View | | | Tol
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To create an angle

Step 1
Press the angle key.

Step 2
Press the create soft key.
[ORD |
Prohe ‘ Recall | Create

Create
: soft key

Step 3

Use the numeric keypad to enter the point coordinates for the vertex.

Create Angle  [om[[1|F]

Vertex
s —
Y

Angle
A

Step 4
Use the numeric keypad to enter the desired angle.

Create Angle  |om[[1|F]

Vertex
X
Y

Angle
A

3-69



Chapter 3 Operation

Step 5
Press the finish key.

The angle feature data is displayed on the screen and added to the feature list.

[ANGLE 1 om[[[F

=X 1.0000
Y 1.0000
4 35°0000°

Created

DRO
Recall | View | | | Tol

Press the view soft key for a graphic representation of the angle feature.

[ANGLE 1 ] L[]
X

1.0000

Y 1.0000
A1 35%00'00"
Created

DRO
Recall | View | | | Tol
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To create a skew

Step 1
Press the skew key.

Step 2
Press the create soft key.

[URU
Probe ‘ Recall |Create

Create
: soft key

Step 3

Use the numeric keypad to enter the point coordinates for the vertex.

Create Skew  |mm[[1[+]

Position
X
Y

Angle
A

Step 4
Use the numeric keypad to enter the desired angle.

Create Skew  [mm[[L]4]

Position
X
Y

Angle
A
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Step 5
Press the finish key.

The skew feature data is displayed on the screen and added to the feature list.

[SKEW 1 mm| 1 [+
e

X 0.0000
Y 0.0000
4 90°0000°

Created

DRO
Recall | View | | | Tol

Press the view soft key for a graphic representation of the skew feature.

[SKEW 1 e L] F ]
= ¥ 30000
A 20%00'00"
Created
DRO
Recall | View | | | Tol
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Constructing Features

New features can be constructed from probed, created, or constructed features in
the features list. Essentially, constructions use previously measured features to
build new features.

Construct features by pressing the desired feature selection key. For example,
press the circle key to construct a circle. Press the recall or construct soft key . Then
select the required features from the features list. For example, select three points
to construct a circle. Use the following pages to perform sample constructions.
This section ends with a listing of all possible constructions.

It is important to understand that constructed features are not the same as
created features. Constructed features are built from previously measured fea-
tures. For example, to construct a line the user selects two points (or other
suitable features) from the features list. The QC200 then constructs the line
from the points (or other features). Created features are defined by the user. For
example, to create a circle, the user defines the location of the center point and
the length of the diameter or radius.

Construction type Features produced

Intersection Constructs point(s) from the
intersection of 2 lines, 2 circles,
or a line and circle.

Duplicate Constructs a duplicate of the
selected feature.

Offset Constructs an offset point, line,
or circle from the selected
feature(s).

Relationship Constructs distance, angle,

midpoint, or bisector line from
the selected feature(s).

Constructs a point or line
perpendicular to the selected
feature(s).

Perpendicular

Complement Constructs complementary

angle of selected angle feature.
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Using the recall soft key

It is sometimes inconvenient to scroll through the features list using the arrow
keys. This is particularly true when there are many features in the features list.
The recall soft key is a handy way to select a feature without scrolling through the
entire features list. For example, if the cursor happens to be on circle 73 and you
want to view the results screen for /ine 4, press the recall soft key and enter 4. The
recall soft key is also useful for constructions.

To construct a distance from a point and circle

Step 1
Press the distance key.

Step 2
Press the recall soft key.

| Recall | View | Probe

r Recall soft key
.Y e

NOTE

This example uses the recall soft key to select features for the
construction. Users can select features using the arrow keys if
they prefer.

Step 3
Use the numeric keypad to enter the feature number of the first feature used in
the construction. This construction uses po7nz 5 from the features list.

Construct Dist _[mm[]1 [+
). -0.105
© [Please enter feature id:
: )
2 5 I
fh%“‘ SV UU VUV
AP ts= F 0.0000
DRO
Cancel | 0K | | |
Step 4
Press the enter key.



Quadra-Chek® QC200

Step 5
Press the recall soft key.

Step 6

Use the numeric keypad to enter the feature number of the second feature used

in the construction. This construction uses circle 4 from the features list.

mm| 1|+

Please enter feature id:

Construct Dist

4

NANNANoooo N

1
1
1
1

i
2
iCreated

DRO

Cancel| 0K | | |

Step 7
Press the enter key.

Step 8
Press the finish key.

The constructed distance feature is displayed on the screen and added to the
feature list. Press the view soff key for a graphic representation of the distance

feature.
DISTANCE 15 Jrm][1 [ DISTANCE 15 ][ [T
: 15383 | o
[ o 5=
i Y 00000| [ |——
2L 15383 ¢
Fts=
From 5.4
Recall | View |Change| | Tol Recall | View |Change| | Tol
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Constructing a skew

Skew lines are commonly constructed from features on a part. Any construction
that produces a line can be used to construct a skew. Check the construction
chart in this section for a list of all line constructions. The procedure below shows
how to skew a part from two previously measured circles.

To construct a skew from two circles

Step 1
Press the skew key.

Step 2
Press the construct (constr) soft key.

Probe | Recall | Create | Constr ‘

Construct soft key
I e e -

Step 3
Highlight the first feature in the features list. This construction uses circles I and
21n the features list.

Construct Skew |[mm[|1 [+

it X 19517
Y 0.7956
D, 02116

Pts=4 F 0.0030

DRO
| Recall ‘ View | Probe |

NOTE

This example uses the arrow keys to select features for the
construction. Users can select features using the recall soft key
if they prefer.
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Step 4
Press the enter key.

Step 5
Highlight the next feature in the features list.

|Construct Skew |mm[[1 [+

)
Y
D/r

26375
1.0983
0.3946

Pts=4 F 0.0020

DRO

| Recall | View | Probe |

Step 6
Press the enter key.

Step 5
Press the finish key.

The constructed skew feature is displayed on the screen and added to the feature
list. Press the view soft key for a graphic representation of the point feature.

SKEW 3 o] [ [F | SKEW 3 frr L
X  0.0000) g T oA
Fts=2

Y  0.0000
4 0°0000°
Fts=2

DRO From 2.1 DRO

Recall | Wiew | | | Tol Recall | Wiew | | ‘ Tol
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Point Constructions

3-78

Y Intersection of two lines

1. Press the point key
2. Press the construct (constr) soft key
3. Select two intersecting lines

Y Intersection of a line and circle

1. Press the point key
2. Press the construct (constr) soft key
3. Select an intersecting line & circle

e—

Intersection of two circles
1. Press the point key

2. Press the construct (constr) soft key
3. Select two intersecting circles

e 3

Y Point on line closest to datum

1. Press the point key
2. Press the construct (constr) soft key
3. Select the desired line

Mid-point between two points
. 1. Press the point key
° 2. Press the construct (constr) soft key
3. Select two points

Mid-point between a point and circle
. 1. Press the point key
™Y 2. Press the construct (constr) soft key

O 3. Select a point and circle
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Line Constructions

-

>

<

Offset distance from a point

1. Press the point key

2. Press the construct (constr) soft key
3. Select a point and distance

Center point of a circle

1. Press the point key

2. Press the construct (constr) soft key
3. Select a circle

Perpendicular bisector between a line and point
1. Press the point key

2. Press the construct (constr) soft key

3. Select a line and point

Best fit line

1. Press the line key
2. Press the construct (constr) soft key
3. Select the desired points

Perpendicular to line through feature

1. Press the line key
2. Press the construct (constr) soft key
3. Select the desired feature & line

Bisector line

1. Press the line key
2. Press the construct (constr) soft key
3. Select any two interesecting lines
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=<

Calculated line

1. Press the line key
/ 2. Press the construct (constr) soft key
3. Select a point & angle

X

M Offset line
1. Press the line key

2. Press the construct (constr) soft key
3. Select a line & distance

X

Circle Constructions

N Best fit circle
o 1. Press the circle key
2. Press the construct (constr) soft key
e/ 3. Select the desired points

X

N Calculated circle

1. Press the circle key

2. Press the construct (constr) soft key
3. Select a point & distance

—

Y Offset circle
@ 1. Press the circle key
2. Press the construct (constr) soft key
@® 3. Select a circle & distance

Bolt hole circle

1. Press the circle key

2. Press the construct (constr) soft key
3. Select the bolt hole pattern features
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Distance Constructions

=

Angle Constructions

X

NOTE

Straight line distance

1. Press the distance key

2. Press the construct (constr) soft key

3. Select two points, a point & line, a point
& circle, or a line & circle

Distance constructions between circles are center-to-center by
default. Use the change soft key to select nearest or farthest
constructions.

Distance between two circles (center-to-center)
1. Press the distance key

2. Press the construct (constr) soft key

3. Select two circles

Distance between two circles (farthest)
1. Press the distance key

2, Press the construct (constr) soft key

3. Select two circles

Distance between two circles (nearest)
1. Press the distance key

2. Press the construct (constr) soft key

3. Select two circles

Distance between two annular circles (nearest/farthest)

1. Press the distance key
2. Press the construct (constr) soft key
3. Select two circles

Vertex angle of two lines

1. Press the angle key

2. Press the construct (constr) soft key
3. Select two lines
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Deleting Features
Users can delete features from the features list individually or delete the entire
list. Deleted features cannot be restored. Make certain that features are no longer
required before deleting them. The QC200 requires users to verify the intent to
delete features before actually deleting them..

CAUTION
m Deleted feature information cannot be restored.

To delete individual features

Step 1
Highlight the desired feature in the feature list using the arrow keys.

[CRCLE 1 mm| |1 |+

=X 2.3660
Y 1.1060
D, 03567

Pts=4 F 0.0034

DRO
Recall | View |Change| | Tol

Step 2
Press the cancel key.

Step 3
Press the yes soft key.

DRO |

Mo |Yes| | ‘

NOTE
c Press the no soft key if you do not wish to delete the feature.
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The feature is removed from the features list.

Current Position mm|[1 |+ ]

X 0.8000
Y 14700

IIIEEI
Prohe ‘ Teach ‘ ‘ ‘
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To delete all features from the features list

NOTE
c Any skews or datums established on the QC200 remain until
new skew and datums are established by the user. Deleting
features from the features list does not restore the QC200 to
machine coordinates.

Step 1
Press the menu key.

Step 2
Press the clear soft key.

DRO |

Setup | Prog | Extra ‘ Clear |

Clear soft key 1

Step 3
Press clear features (clr f2) soft key.

Cr Ft | Cr sk | cir Al |

r Clear features soft key

The following dialog box is displayed.

CRCLE 4 o] [T ]
| ]
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Step 4
Press the yes soft key.
DRO |
MNo | Yes | | ‘

NOTE
Press the no soft key if you do not wish to delete the feature
list.

The feature list has been deleted.

Current Position [mm[[1[+]
X 2.8889
Y 0.5000

[ DRO |
| Probe | Teach | | |
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Deleting a Skew

Use the clear soft key to delete a skew. Skew features compensate for part misalign-
ment.

NOTE
c Deleting the skew restores the QC200 to machine coordinates.
All features remaining in the features list display machine
coordinates after the skew is deleted.

To delete a skew

SKEW 6 e

X 0.0000
=Y  0.0000
Fﬁz 0°00'00"

From 5.2

NON -
Falghd—

DRO
Recall | View | | | Tol

Step 1
Press the menu key.

Step 2
Press the clear soft key.

DRO |
Setup

Prog | Extra ‘ Clear |

Clear soft key 1

Step 3
Press clear skew (clr sk) soft key.

| DRO [~

Cr Ft | Cir Sk | Cir All | |

r Clear skew soft key
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The following dialog box is displayed.

SKEW 5 mm| [1 |+
=

1

Clear the datum and skew?

— (VIAVIVAVIV
Fts=2

From 4.2

DRO
Mo |Yes| | |

Step 4
Press the yes soft key.

DRO |

Mo |Yes| | ‘

NOTE
Press the no soft key if you do not wish to delete the skew.

The skew has been deleted.

Current Position [mm[[1[+]

X 0.1000
Y 1.5600

MWNON .
UlPatgh)—

| DRO |
| Probe | Teach ‘ | |
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To delete all features, datums, and skews

NOTE
c Use the clear all soft key to restore the QC200 to machine
coordinates.

Step 1
Press the menu key.

Step 2
Press the clear soft key.

DRO |

Setup | Prog | Extra ‘ Clear |

Clear soft key 1

Step 3
Press clear all (clr all) soft key.

DRO |
Cr Ft | CIr 5k | Cir All |

Clear all soft key1

The following dialog box is displayed.

[EINE 1 _ mm{ |1 |+ |

Clear the system of all features.
datumns. and skews?

= 1J"%F JU LT
Pts=2 F 0.0000

DRO
No | Yes | ‘ |
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Step 4
Press the yes soft key.
DRO |
MNo | Yes | | ‘

NOTE
Press the no soft key if you do not wish to delete the features,
datums, and skews.

The features, datums, and skews are deleted.

Current Position [mm[[1[+]
X 0.0700
Y 1.3900

| DRO |
| Probe | Teach ‘ | |
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Tolerancing

3-90

Tolerancing helps users maximize productivity. A tolerance is an acceptable
deviation from the nominal specification of a part. For example, a pin might
have a nominal diameter of .250 inches. Without tolerancing, only pins with a
diameter of .250 inches are acceptable. This means that pins that measure .249
inches or 251 inches must be rejected. With tolerancing an acceptable deviation
from the nominal specification is defined. For example, the diameter of .250
inches might have a tolerance of +/- .005. This means that pins as small as .245
and as large as .255 are acceptable.

The QC200 displays tolerance results as shown. Features within tolerance are
displayed with a check mark next to them. Failed features are displayed with a
circled X' and displayed with an outline font on the data screen.

coamm—- i —
ircle Position an 1Ze lolerance
Tol Type: BiDir
X %ﬁ Ig%oos N Y 1.1 1 15
Y 1.1100 0.0015 v D/r @:3941] 7
D 0.4000 -0.0083 ® Pts=4 F 0.0098
DRO

Edit w Actua|| Dev | Other Recall | WYiew |Change| |®T0l

The following tolerances are available on the QC200:

Feature type Tolerances

Line Positional (bi-directional, true
position)

Form (straightness)
Perpendicularity

Parallelism

Circle Positional (bi-directional, true
position, LMC, MMC)

Form

Concentricity

Runout

Distance Width

Angle Angle

Point Bi-directional

True position

NOTE

Use the following examples to learn how to perform tolerances
with the QC200. Step-by-step procedures are available for every
tolerance at http://www.metronics.com/help.html.
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Point Tolerances

=

To perform a true position tolerance on a point

NOTE
Version 1.22 of the QC200 software shows true position
tolerancing as RFS tolerancing.

Step 1
Highlight the desired point in the features list.

POINT 4 mm| |1 [+

71X 24676

e

™Y 10000

Pts=1 F 0.0000

ra—t

DRO
Recall | View | | | Tol

Step 2
Press the tolerance (tol) soft key.

| | | Tol

Tolerance soft key
]

Step 3
Press the true position (TP) soft key.

True position

tolerance soft key
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Step 4
Enter the nominal values for X and Y.
POINT 4 L[] | [PONT 4 e L F ]
Tolerance: TP Tolerance: TP
Nominal Nominal
X Tol. Z X 5000 ] Tol. 7
EBETTE Tol. Zone 25000 ] Tol. Zone
v ] Y
| | | | | | | |
NOTE

Until the user enters nominal values, the QC200 displays the

actual coordinates in the nominal X and Y fields.

Step 5

Enter the desired tolerance zone value as shown.

POINT 4

[ F]
TP

Tolerance:

Nominal
Tol. Zone

Y [1.0000

NOTE

The tol zone (tolerance zone) is the radius within which the
point must be located. If the point lies outside this radius the

tolerance fails.
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Step 6
Press the finish key.

The tolerance results are displayed as shown.

POINT 4 L[] | [PONT 4 L[
ool Typer o HX 24676
% b Y 10000

0.0648 v

Y 1.0000

Pts=1 F 0.0000
DRO
m Actual |Err.Dia. |TOI.Zone Recall | View | | |\/ Tol
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Line Tolerances
To perform a bi-directional tolerance on a line

Step 1
Highlight a line in the features list as shown.
LINE 4 mm| |1 |+

e

X 0.7602
=Y 06256
4 19°4810"

=y

i

Pts=3 0.0022
DRO
Recall | View | Change | | Tol
Step 2
Press the o/ soft key.
| Change | | Tol

Tolerance soft key
S ®E W T J |

Step 3

Press the pos soft key to perform a positional tolerance.

Pos | Form |Drient| |

r Positional tolerance soft key

Step 4
Press the BiDir soft key.

Bi-directional

tolerance soft key
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Step 5
Select +/- or limits as shown.
LINE 4 o[ [ ] LINE 4 fom] L[ F |
Tolerance: BiDir Tolerance: BiDir
MNorminal Nominal
O s — x praes—
] | I
Y [0.6256 ] 4] | Y [0.6256 ] 4] |
- ]
I I — 7 -

NOTE

Limits allows the user to set upper and lower limits on a value.
For example, a nominal value of 10.3250 might have an upper
limit of 10.3260 and a lower limit of 10.3240. Select +/- to
enter the actual tolerance value. For example, if a part drawing
gives a +/- tolerance of 0.005, simply enter 0.005 in the plus
and minus fields.

Step 6
Enter the nominal values for X and Y.
[INE 4 o [ ] LINE 4 ] L] F ]
Tolerance: BiDir Tolerance: BiDir
Nominal +i- Nominal +f-
h@o 7600 | X [0.7600 |+ ]
] 1
¥ [06256 |+ | - 0.6250 K/
- o
| | | | | | | |
NOTE

Until the user enters nominal values, the QC200 displays the
actual coordinates in the nominal X and Y fields.
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Step 7
Enter the X axis tolerance (+/-) or limits.
LNE 4 L[+ | [ONE 4 [ ]
Tolerance: BiDir Tolerance: BiDir
Nominal /- Nominal ri-
X 07600  |+[H X [0.7600 +0. 0500
g I go.0500 |
Y [06250 |+ | Y (06250 |+ |
] ]
Step 8
Enter the Y axis tolerance (+/-) or limits.
LINE 4 L[+ | [ONE 4 I
Tolerance: BiDir Tolerance: BiDir
Nominal /- Nominal ri-
X [0.7600 +0.0500 X [0.7600 +0.0500
-0.0500 ] -0.0500 ]
Y + ¥ [0.6250 +0.0500
g I g0.0500 |

Step 9
Press the finish key.

The results for the tolerance are displayed as shown.

Nominal R
X 0.7600 0.0002 V4

LNE 4_ L [F] | [ONE 2 mm 1 F
M o e B c X 2 3549

wi

[+]

™Y 02018

A4 18 40'39"

Y -0.6250 -0.0006 g
Pts=3 0.0072
DRO
Edit Actual| Dev | Other Recall | View |Change| |\/ Tol
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To perform a perpendicularity tolerance on a line

NOTE
Use the perpendicularity tolerance to verify that a line is
perpendicular to a given feature within a specified tolerance
zone.

Step 1
Highlight the desired line in the features list.
LINE 5 mm{ 1]+ |
/
;X 10778

=Y 1.2950
4 178°26 16"

Pts=2 0.0000

DRO
Recall | View |Change| | Tol

Step 2
Press the tolerance (tol) soft key.

| Change | | Tol

Tolerance soft key
S ®E W T J |

Step 3
Press the orientation (orient) soft key.

‘ Orient |

r Orentation soft key
Y A T
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Step 4
Press the perpendicular (perp) soft key.

Perpendicular soft key

Step 5

Enter the desired tolerance zone value.

ONE 5 o] [ [F ]

Tolerance: Perp

Tol.Zone

Reference Feature [ |

Step 6
Enter the feature number of the desired reference feature.
LINE 5 mm|[1 [+
Tolerance: Perp
Tol.Zone

Reference Feature ENI

NOTE

A reference feature must be measured before the feature to be
toleranced. Reference features must be of the right type. For
example, a feature cannot be perpendicular to a point therefore
points cannot be used as reference features for perpendicularity.
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Step 7
Press the finish key.

The tolerance results are displayed as shown.

LNE5_ L[+ | [ONE5 T L[ F
Line Toleran_ce Results = X 1 .0 7 78

Tol Type: Perp 7 %
A ) 1.2950
Reference Feature 4 A 1 78 26 1 6"
Pts=2 0.0000
DRO

m Actual IAmt.Ov.| Recall | WView | Change| |\/ Tol
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To perform a form tolerance on a line

NOTE
c The form tolerance for a line is a straightness tolerance.

Step 1
Highlight the desired line in the features list.

LINE 4 L[

|

X 03722
™Y 07900
4 90°0000"

Pts=4 0.0000

W

DRO
Recall | View |Change| | Tol

Step 2
Press the tolerance (tol) soft key.

| Change | | Tol

Tolerance soft key
P R e
Step 3
Press the form soft key.
Pos | Form | Orient |
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Step 4
Enter the desired tolerance zone value.
LINE 4 mm| [ [+
Tolerance: Form
Tol.Zone
None | | | |
Step 5
Press the finish key.

The tolerance results are displayed as shown.

ONE 4 o [ ]

m

I

Line Tolerance Results
Tol Type: Form

Actual
0.0000

Tol. Zone

0.0500 v

RS =
P

N
w

DRO

03722
0.7900
90°0000'

0.0000

Edit | | | |

Recall | View |Change|

|/ Tal
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Circle Tolerances
To perform a true position tolerance on a circle

NOTE
Version 1.22 of the QC200 software shows true position
tolerancing as RFS tolerancing.

Step 1

Highlight a circle in the features list as shown.

CRCE 6 ][] F |

c 1X 15720

-Z-TY 09188
D, F0.4064

IR

Pts=4 0.0026
DRO
Recall | View | Change | | Tol
Step 2
Press the o/ soft key.
| Change | | Tol

Tolerance soft key
D e s wre

Step 3

Press the pos soft key to perform a positional tolerance.

Pos | Form |Runout| Con ‘

r Positional tolerance soft key
V]
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Step 4
Press the true position soft key.

Step 5
Enter the nominal values for X and Y.
CRCLE 6 ] [ ] CRCLE 6 ] L F ]
Tolerance: 1P Tolerance: TP
Nominal Norinal
X Tol. Zone X Tol. Zone
1 1
Y Yy El
+i- /-
D [0.4064 [+ | D [0.4064 ]+ ]
] ]
NOTE

Until the user enters nominal values, the QC200 displays the
actual coordinates in the nominal X and Y fields.

Step 6
Enter the nominal radius or diameter.
CIRCLE 6 |mm| iR | + ‘
Tolerance: TP
Nominal
X Tol. Zone
1
Y
i
D ENN
1
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Step 7
Use the numeric keypad to enter the desired tolerance zone in the 70/ zone field as
shown.

CRCLE 6 e
Tolerance: TP
MNominal
X Tol. Zone
Y
e
D [0.2000 [+ |
I
| | | |
NOTE

The tol zone (tolerance zone) of the circle is the radius within
which the center point of the circle must be. If the center point
lies outside this radius the tolerance fails.

Step 8
Select limits or +/-.
CIRCLE 6 L[ F] | [ORCLE 6 ] 1 [ ]
Tolerance: TP Tolerance: i
Nominal Nominal
X Tol. Zone X Tol. Zone
Y Y
D [0.4000 H D [0.4000 +
| ]
T - 7 -
NOTE

Limits allows the user to set upper and lower limits on a value.
For example, a nominal value of 10.3250 might have an upper
limit of 10.3260 and a lower limit of 10.3240. Select +/- to
enter the actual tolerance value. For example, if a part drawing
gives a +/- tolerance of 0.005, simply enter 0.005 in the plus
and minus fields.
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Step 9

Enter the diameter tolerance (+/-) or limits.

CRCLE 6 [ ] CRCLE 6 [T
Tolerance: P Tolerance: i)
Nominal MNominal
Tol. Zone Tol. Zone

2 < X

+i-

+

X
Y [9000
+/
D 04000 +0.5000
-

Step 10
Press the finish key.

The results for the tolerance are displayed as shown.

@TSTI R|m:n|l1_|+| QRCLE 6 fm[ [T ]
ircle olerance Results
| ;X 15720
L | 09188
o D, 04064
D o4ots  oooes Pts=4 F  0.0026
m Actual |Err,Dia, | Qther T;:.:all | View | Change| |\/ Tol
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To perform a MMC tolerance on a circle

Step 1

Highlight the desired circle in the features list.
CIRCLE 4 mm[ |1 |+

e

X 25428
Y 09206
D, 04076

Pts=4 F 0.0268

pI=s

DRO
Recall | View |Change| | Tol

Step 2
Press the tolerance (tol) soft key.

| Change | | Tol

Tolerance soft key
D e s wre

Step 3
Press the positional (pos) soft key.

Pos | Form |Run0ut|

Positional soft key
Y e e

Step 4
Press the MMC soft key.

LMC | None
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Step 5
Use the soft keys to choose boss if tolerancing a pin or bore if tolerancing a hole.
CRCLE 4 mm|[1 [+
Tolerance: MMC
Grcle Type: [EEEE
Nominal
X Tol. Zone
Y 5206
s
D [0.4076 [+ |
o N T

Step 6

Enter the desired nominal values for the X and Y coordinates.

CRCLE 4 e CRCLE 4 ol [ F ]
Tolerance: AT Tolerance: WMC
Circle Type: Bore Circle Type: Bore
Mominal Norninal
X Tol. Zone X Tol. Zone
Y ¥
+/- /-
D [0.4078 [+ ] D [0.4075 [+ ]
R R

Step 7
Enter the desired nominal diameter value.
CRCLE 4 L]
Tolerance: MMC
Circle Type: ore
Norninal
X Tol. Zone
Y
e
D [EI ]
]
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Step 8
Enter the desired tolerance zone for the X and Y coordinates.
CIRCLE 4 mm| |1 [+
Tolerance: MMC
Circle Type: Bore
Nominal
X Tol. Zone
E
¥
i
D [0.4000 ]+ ]
]
NOTE

X and Y nominal coordinates represent the nominal location of
the center point of the circle. The tolerance zone is a radius
from the nominal center point. If the actual center point of the
circle lies outside the tolerance zone radius the tolerance fails.

Step 9
Select +/- or limits.
CRCLE 4 mm[[1 [+ ]
Tolerance: MMC
Circle Type: Bore
Nominal
X Tol. Zone
0.5000
Y [1.0000
H
D [0.4000 I+F= |
]
Limits | | |

NOTE

Limits allows the user to set upper and lower limits on a value.
For example, a nominal value of 1.5 inches might have an upper
limit of 1.55 inches and a lower limit of 1.45 inches. Select +/
- to enter the actual tolerance value. For example, if a part
drawing gives a +/- tolerance of 0.005 inches, simply enter 0.005
in the plus and minus fields. In this example, +/- is chosen.



Quadra-Chek® QC200

Step 10
Enter the desired diameter tolerance values.
CRCLE 4 e L F ] CRAE 4 L[ F]
Tolerance: MMC Tolerance: MMC
Circle Type: Bore Circle Type: Bore
Nominal MNorminal
X Tol. Zone X Tol. Zone
0.5000
Y Y [1.0000

i

T+

o
D [0.4000 +0.5000

Step 11
Press the finish key.

The tolerance results are displayed as shown.

CIRCLE 4 e (L] F ]

CRCLE 4 [ [F]

Circle MMUC Tolerance Results
Circle Type: Bore

1
._%.X

25428

e Y 0.9206
X 2.5000 .
0.1804 N
D, 04076
Nominal D Ir '
lomina Dev _
D 04000 00076 v Pts=4 F 0.0268
DRO
M Actual |Err,Dia, | Other Recall ‘ View ‘ Change ‘ |\/ Tol
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To perform a concentricity tolerance on a circle

NOTE

Concentricity relates the location of the toleranced circle to the
location of a reference circle. Concentric circles share a common
center point but may have varying radii. Make sure the reference
circle has been measured before performing a concentricity
tolerance on the current circle.

Step 1
Highlight the desired circle in the features list.

CRCLE 5 mm{ |1 |+

71X 2.5302
=Y 0.9165
D, 04102

Pts=4 F 0.0246

DRO
Recall | View |Change| | Tol

Step 2
Press the tolerance (tol) soft key.

| Change ‘ | Tol

Tolerance soft key
I P S

Step 3
Press the concentricity (conc) soft key.

05 | Form ‘Runout| Con |

Concentricity soft key ﬁ
/]




Quadra-Chek® QC200

Step 4
Enter the desired tolerance zone value. The tolerance zone is a radius from the
center point of the reference feature. The center point of the tolerance circle

must lie within the tolerance zone to pass the tolerance.

CRCLE 5 ] L[]
Tolerance: Concentricity
Tol. Zone

Reference Feature [ |

MNone | | | |

Step 5

Enter the desired reference feature number. The reference feature must be a

previously measured, concentric circle.

CRCLE 5 o] [ [F |
Tolerance: Concentricity
Tol.Zone

Reference Feature (R

MNone | | | |

Step 6
Press the finish key.

The tolerance results are displayed as shown.

CRCLE 5 o[ [ ] [GRCLE 5 jmm{ [ [+ |
Circle Tolera_lncinli{ee;ul::is( : o 4
Tol Type: C tricity g §X 2.53'02

e v | =Y 09165
Reference Feature 4 D/r 0.41 02
F

Pts=4 0.0246
DRO

m Actual IAmt,Ov,| Recall | View | Change| |\/ Tol
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About the runout tolerance

Like the concentricity tolerance, the runout tolerance requires the use of a refer-
ence feature. Use any feature that shares its center point with the toleranced
circle. Generally, the reference feature is a circle but a point co-located with the
center of the toleranced circle works as well. This example uses a previously
measured circle as the reference feature. Make sure the reference feature has been
measured before performing the tolerance.

Runout tolerances typically are performed using a dial indicator placed against
the edge of a circle. The circle is rotated on its axis and the plus or minus
deviations from nominal are noted. Thus every point around the circumference
of the circle is toleranced.

The QC200 checks runout at the points probed. This means that, if four points
are probed, only those four points are checked. Since runout is concerned with
the deviation from nominal throughout the entire rotation of the circle, four
points provides very little of the picture. A more complete picture is had by
probing additional points. Each additional point increases the reliability of the
result.

The example below shows a circle with four points for demonstration purposes.
In real world applications, users are advised to probe more points.

To perform a runout tolerance on a circle

Step 1
Highlight the desired circle in the features list.

CRCLE 5 mm| 1 [+

71X 15674
=Y 0.9205
D, 04040

Pts=4 F 0.0150

DRO
Recall ‘ View |Change| | Tol
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Step 2
Press the tolerance (tol) soft key.

| Change ‘ | Tol

Tolerance soft key 1
I P TS

Step 3
Press the runout soft key.

LIS |

Pos | Form ‘Runout|

Runout soft key

Step 4
Enter the desired tolerance zone value.
CIRCLE 5 Imm| 1 [+
Tolerance: Runout
Tol.Zone

Reference Feature[ |

Mone | | | |
Step 5
Enter the desired reference feature number.
CIRCLE 5 |mm| I | + \
Tolerance: Runout
Tol.Zone

Reference Feature EI

None | | | |
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Step 6
Press the finish key.

The tolerance results are displayed as shown.

CRCLE 5 ] (L] F ]

CRCLE 5 EIES

Circle Tolerance Results
Tol Type: Runout

AmLOV,
0.5000 0.0000

Reference Feature 4

v

z 1X 1.

=Y 0.
D/r - 0

Pts=4

DRO

5674
9205
4040

0.0150

Edit Actual IAmt.Ov.|

Recall | View |Change‘

|\/ Tol
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Distance Tolerances

To perform a width tolerance on a distance

Step 1
Highlight the desired distance in the features list.

DETANCE 6 [ [T
71X 0.07//8

é-TY 0.0000
L 0.0778

Fts=2

From 5.4

—

4= L)1

DRO
Recall | View |Change| | Tol

Step 2
Press the tolerance (tol) soft key.

Change | | Tol

Tolerance soft key ‘)

Step 3
Press the width soft key.

r Width tolerance soft key
“ F P e
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Step 4

Select limits or +/-.

DSTANCE 6 Jom[[L[+]

Tolerance: Width

Norninal
X 10.0700 H

Y [0.0000 ]

L [0.0700 4] ]

B

Limits | | |

NOTE

Limits allow the user to set upper and lower limits on a value.
For example, a nominal value of 10.3250 might have an upper
limit of 10.3260 and a lower limit of 10.3240. Select +/- to
enter the actual tolerance value. For example, if a part drawing
gives a +/- tolerance of 0.005, simply enter 0.005 in the plus
and minus fields.

Step 5
Enter the nominal values for X and Y.
DSTANCE 6 [om|[L]F] DSTANCE 6 [m|[L|F]
Tolerance: Width Tolerance: Width
Nominal /- Nominal /-
X 4 X 0700 14
Y [0.0000 |+ Y [0.0000 |+
L [0.0778 |+ | L CE
1 1
| | | | | | | |

NOTE

Until the user enters nominal values, the QC200 displays the

actual coordinates in the nominal X and Y fields.
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Step 6
Enter the nominal length.
DISTANCE 6 mm|[1 |+
Tolerance: Width
MNorminal r/-
X [0.0700 4
Y [0.0000 B
L I
N
| | | |
Step 7
Enter the +/- tolerance values for the X and Y coordinates as shown.
DISTANCE 6 Imm|[1 ]|+ | DISTANCE 6 mm 1 [+
Tolerance: Width Tolerance: Width
Nominal +/- Nominal -
X [0.0700 +0.0500 X [0.0700 | +[0.0500
Y [0.0000 + Y [0.0000 +[00500
_ _
L [00700 4] | L [00700 ]+ |
L] L]
| | | | | | | \
Step 8
Enter the +/- tolerance values for the length as shown.
DISTANCE 6 mm| 1 [+
Tolerance: Width
Nominal /-
X [0.0700 | +[0.0500
Y 0006 1+[0.0500

L [00700 +[0.0500
§05 |

.

Step 9

Press the finish key.
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The tolerance results are displayed as shown.

DSTANCE 6 m[[L|+] | [DBTANCE 6 wm[i|F

Distance Tolerance Results =
Tol Type: Width .

S e | =Y 00000
- L 0.0778

baugro—

L 0.0700 0.0078 v Fts=2
DRO From 5.4
Edit w Actual| Dev | Other Recall | View |Change‘ |\/ Tol
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Angle Tolerances

To perform an angle tolerance

Step 1
Highlight the desired angle in the features list.

ANGLE 12 I
X 08747
Y 0.6084
f ] 44°1728"

From 11.10

Recall | View |Change| | Tol

Step 2
Press the tolerance (tol) soft key.

‘ Change | | Tol
Tolerance soft key

Step 3
Press the angle soft key.

Angle soft key
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Step 4

Select limits or +/-.

ANGLE 12 fom[ [ F ]
Tolerance: Angle
N —

]

Limits | | |

NOTE

Limits allow the user to set upper and lower limits on a value.
For example, a nominal value of 10.3250 might have an upper
limit of 10.3260 and a lower limit of 10.3240. Select +/- to
enter the actual tolerance value. For example, if a part drawing
gives a +/- tolerance of 0.005, simply enter 0.005 in the plus
and minus fields.

Step 5
Enter the desired nominal value of the angle.

ANGLE 12 fom[ [ F ]

Tolerance: Angle

MNorminal ri-

Step 6

Enter the +/- tolerance values of the angle.

ANGLE 12 o] [ [F ]

Tolerance: Angle

Nominal -

A [B4%17'28" |+0°50'00"
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Step 7
Enter the nominal value of the angle.
ANGLE 12 mm|[1 [+
Tolerance: Angle
Nominal i
A [CEEEE +0°5000" |
-
| | | |
Step 8
Press the finish key.

The tolerance results are displayed as shown.

ANGLE 12 o] L F | ANGLE 12

]I

Angle Tolerance Results
Tol Type: Angle

Nominal —JeM
A 44200'00" 0e17'28" v

NOCOINN NG

]
08747
0.6084

m Actual| Dev | Other Recall | View |Change| |\/ Tol
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Chapter 4
Programming

The QC200 programming capability automates repetitive inspection tasks. Pro-
grams are inspection sequences recorded by users and stored in the QC200.
Using programs saves time by reducing the amount of key-presses required by
the user. For example, a circle requires at least five key-presses (circle key, enter key
for each point, and finish key). A program for the same task requires only three
key-presses (enter key after each point). For alot of 100 parts, this program saves
200 key-presses.

Create programs using a series of measurements that satisfy the part specifica-
tions. Usinga program ensures greater repeatability of inspection results because
all parts are measured the same way. Any measurement or display function from
the front panel can be included in a program.

The QC200 programming function works like a tape recorder. To begin a
program simply press the record soft key. Each key press and measurement is then
recorded into the program. Programs can be run at any time, by any user to
simplify and automate the inspection process.

Select the graphic screen view when running a program to turn on the zargeting
view. Targeting view displays a feature graphic and an arrow indicating the next
point required for the program. Move the crosshairs (or edge detector) to the
indicated point. Follow the targeting arrow until the probe is on the pointand
press the enter key. Keep in mind that targeting arrows give the user a general
location for a point. Always use the view screen of the comparator for final
positioning of crosshairs. Continue probing in this fashion until the program is
complete.

Edit existing programs to change, insert or delete steps. It is often easier to

modify an existing program than to record a new program for similar parts. See
the editing programs section of this chapter for more information.
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Sample Program

Itisa good idea to plan the part inspection before recording a program. Look at
the part drawing to identify the required measurements and determine the
points required for each feature. Choose a measurement order that is efficient
and practical for your application. For example, consider the type and location
of the features to be measured and look for ways to use auto repeat and measure
magic. Keep in mind that any features used in constructions must be measured
before the construction can be completed. Likewise, features used as reference
features in a tolerance must be measured before the tolerance can be performed.
A few minutes of planning saves time and ensures smooth program recording.

Use the sample program in this chapter to familiarize yourself with standard
programming tasks. The sample program shows the basic process of recording a
program. Apply the tasks shown here to record programs for your applications.

Keep in mind that the essential difference between small and large programs is
simply the number of steps. A large program is not necessarily more difficult to

create, it simply contains more steps.

This demonstration records a program to do the following tasks:

. Clear skew settings and features from the feature list
. Skew a new part

. Zero axes on a new datum

. Measure a line

. Measure a circle

. Perform a tolerance

To create the sample program
Steps 1 through 4 begin the recording process.

Step 1
Press the menu key.

Step 2
Press the program (prog) soft key.

| Prog | Extra ‘ Clear ‘

Program soft key
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Step 3
Press the record soft key.

Step 4
Use the numeric keypad to enter the desired program number, then press the OK

soft key.

Programs m[ [T+

Enter program number:

001

Cancel| 0K | | |

NOTE
If there are any datum/skew features in the system the following
dialog box appears.

Programs mm{[1 [+ |
Do you wwant to clear the existing
datum /skew?

No ‘Yes‘ ‘ ‘

Press the OK soft key to delete the existing skew/datum. It is
strongly recommended that you create a new skew/datum at
the beginning of a program.
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Steps 5 through 8 clear old features, datums, and skews from the features list.

NOTE

It is a good practice to clear all features and skews before
recording a new program. Previously measured skews can affect
measurements even if deleted from the features list. Skews
must be cleared using the clear all or clear skew soft keys.

Step 5
Press the menu key.

Step 6
Press the clear soft key.

| Prog | Extra ‘ Clear |

Clear soft key 1

Step 7
Press the clear all (clr all) soft key.

ar Ft | Cr sk | cir Al |

Clear all soft keyq

Step 8
Press the yes soft key.

Current Position [mm[[* [+
e 1X 0.700
Clear the system of all features.

datumns. and skews? )

No |Yes| | |
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Steps 9 through 11 establish a skew line

Step 9
Press the skew key.

Step 10

Probe the skew line as shown. Press enter to take each point.

Skewhne O O
2
ann [j
1

Probe Skew  [mm[[1[+ Probe Skew  mm|[1 |+ [od

T X 0.0/700 2 X 0.0400
Y 04600 | Y 1.1500

|I1ml

Probe | Recall |Create| | Probe | Recall ‘Create| |
Step 11

Press the finish key.

The skew results appear as shown.

[SKEW 1 L[

=X 0.0000
Y~ 0.0000
4 90°00 00"

Pts=2 0.0000

DRO
Recall | View | | | Tol
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Steps 12 through 14 measure a line feature.

Step 12
Press the line key.

Step 13

Probe the line as shown. Press enter to take each point.

1 o

il o
1

°0

]I

Probe Line o[ [ [+ [

0.3850
0.6895

T X()
=

> X' 14058

- Y 0.7347

Probe | Recall | Create | Constr |

| DRO |
Probe | Recall | Create | Constr |

Step 14
Press the finish key.

The line results appear as shown.

[LINE 2

X 12099
Y 06775
- 179°10 10"

Pts=2 0.0000

DRO

o [ 18

Recall | View |Change| | Tol
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Steps 15 through 20 construct a point and zero the X and Y axes on that point.

Step 15
Press the point key.

Step 16
Press the construct (constr) soft key.

Recall ‘ Create | Constr |

Construct soft key
| S

3

Step 17
Highlight line 2 in the features list as shown and press enter.

Construct Point jmm|[1 [+

X 12099
Y 06775
- 179 100"

Pts=2 0.0000

DRO
| Recall | View | Probe |

Step 18
Highlight skew 1 in the features list as shown and press enter.

[Construct Point mm[[* [+ 24

==X 0.0000
Y~ 0.0000
- 90°00 00°

Pts=2 0.0000

DRO
| Recall | WView | Probe |
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Step 19
Press the finish key.

The point results appear as shown.

PONT 3 v |

X  1.2099
Y 06775

Fts=1

From 2

DRO
Recall | View ‘Change| | Tol

Step 20
Press the X and Y zero axes keys.

[Current Position |mm|[1 |+

Zero axes keys

The datum is now set at the intersection of skew 1 and line 2.
Steps 20 through 22 measure a circle feature

Step 21
Press the circle key.
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Step 22
Probe the circle as shown. Press enter to take each point.

Circle

l@ O

il o
N

Probe Circle mm[L [+ 34 [Probe Cirde mm [ [+ 34
7K 09078 21X 0.3445
;Y -05032| 1Y -0.0350

[ DRO | |IEI§!§I
Probe | Recall | Create | Constr | Prohe ‘ Recall ‘ Create ‘ Constr |

Probe Circle mm[ 1 [+

5 X 1.0666
;1Y -05855

|I]]H§l
Probe | Recall ‘ Create | Constr |

Step 23
Press the finish key.

The circle results appear as shown.

QRCLE 4 ] [ F

> X 25313
™Y 09195
D, 03917

Pts=3 0.0000

DRO
Recall | View ‘Change| | Tol
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Steps 24 through 27 tolerance the circle for form.

NOTE
c Any tolerance can be inserted into a program. See chapter 3:
operation for more information on tolerances.
Step 24
Press the tolerance (tol) soft key.
| Change ‘ | Tol
Tolerance soft key 1
. e v e
Step 25
Press the form soft key.

| Form |Runout| Con |

Form soft key

Step 26
Enter the desired tolerance zone value.
CRCLE 4 mm| 1 |+
Tolerance: Form
Tol.Zone
Mone | | | |
Step 27
Press the finish key.
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The tolerance results appear as shown.

CRCLE 4 e L[
Circle Tolerance Results
Tol Type: Form
Tol Zone Actual
0.5000 0.0159 N

Edit | | | |

Steps 28 through 31 complete the recording of the program.

Step 28
Press the finish key.

Step 29
Press the menu key.

Step 30
Press the program (prog) soft key.

| Prog ‘ Extra | Clear |

r Program soft key

Step 31
Press the end record (end rec) soft key.

End Rec| Ruln | Edit ‘ Co

r End record soft key

The program is complete.
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Running a program

Itisa good idea to test a program after you record it. This gives you an opportu-
nity to make certain all required measurements and tolerances are included. If
anything is missing, use the program editing functions to correct the program.

Select the desired program from those listed on the programs screen. Use the
arrow keys to highlight the desired program and then press the run soft key. Then
simply follow the QC200’s lead.

Select the graphic screen view when running a program to turn on the zargeting
view. Targeting view displays a feature graphic and an arrow indicating the next
point required for the program. Move the crosshairs (or edge detector) to the
indicated point. Follow the targeting arrow until the probe is on the pointand
press the enter key. Keep in mind that targeting arrows give the user a general
location for a point. Always use the view screen of the comparator for final
positioning of crosshairs. Continue probing in this fashion until the program is
complete.

This example shows how to run the sample program recorded in the previous
section. Use these basics steps to run any program.

To run a program

Step 1
Press the menu key.

Step 2
Press the program (prog) soft key.

‘ Prog | Extra | Clear ‘ E

r Program soft key
“ ]
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Step 3

Highlight the desired program as shown.
|Programs mm[ [T ]
eo—

Record‘ Run ‘ Edit ‘ Copy ‘Delete

Step 4
Press the run soft key.

| Ruln | Edit | Copy ‘

Run soft key

NOTE
The run indicator is displayed on the upper right corner of the
screen after pressing the run soft key.

Probe Skew AR |
rea |X 1.6800
Y 14900

| View | |
Step 5
Press the view soft key.
| View | |
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NOTE
c This step displays the program graphically. The plus (+) sign
represents the current position of the crosshair. An arrow points
toward the next data point. Targeting view may be slightly
offset until the datum is established.

Probe Skew [T+
X

16100
Req ¥ -0.9900

+

Step 6

Position the crosshair over the next data point as shown.

Probe Skew m] [T+
e

Pts 0.0100
Req ¥ 0.0200
=
[ DO |
Probe | | View | |
NOTE
Do not rely on the graphic display of the QC200 to determine
the fine positioning of the crosshair. Use the comparator view

screen for final positioning.

Step 7

Press the enter key to enter the point.
Repeat steps 6 and 7 until the program is complete.
When the program is finished, the run indicator no longer appears on the upper

right corner of the screen. Results are typically printed or sent to a computer at
this time.
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Editing Programs

Edit programs to change, insert, or delete steps. There are a variety of reasons to
edit programs. A program may contain an error or omission. For example, a
feature may have been left out or measured from the wrong reference frame. Part
specifications may change and editing an existing program is often faster than
creating an entirely new program. Use program editing to:

. Expand and change program steps
. Inserting new program steps

. Delete program steps

. Copy programs

. Delete programs

To display program steps

Step 1
Press the menu key.

Step 2
Press the program (prog) soft key.

| Prog | Extra | Clear ‘

r‘ Program soft key
—a—

Step 3
Highlight the desired program as shown.

[Programs o] [ |

001

Record| Run | Edit | Copy |Delete
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Step 4
Press the edit soft key.

| Edit | Copy |Dele

Edit soft key

The edit screen displays the contents of the highlighted program.

002 Imm| |1 [+ [eDT |
1 Prg Properties
2H5ettings
9 Cr Al

7 10EProbe Skew 1 (Pts=2)

7/ 14EProbe Line 2 (Pts=2)

18EConstruct Point 3 (Fts=2)
22 Zero Y Axis Of Feat Ed
23 Targeting View On

© 24@Probe Circle 4 (Pts=3) Form
29 End Prg

Record| Run | Edit | | Tol
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Viewing compressed steps
Program steps are sometimes compressed to save space on the edit screen. Com-
pressed steps are displayed with a plus (+) sign in front of them as shown.
# 10HProbe Skew 1 (Pts=2)
/7 14HProbe Line 2 (Pts=2)
* 18HEConstruct Point 3 (Fts=2)
In this example, step 18 contains all the steps required to construct the datum
point. Use the procedure below to expand the step and view its sub-steps.

To expand a compressed program step

Step 1
Use the arrow keys to highlight the desired step as shown.
002 Imm| [1 |+ [eoT

1_Prg Properties

2E5ettings

o Cr Al
7 10EProhe Skew 1 (Pts=2)
/7 14HProbe Line 2 (Pts=2
18 Construct Point 3 (Fts=2)

22 Zero Y Axis Of Feat Bd
23 Targeting View On
o 24HProbe Circle 4 (Pts=3) Form

29 End Prg
Record | Run | Edit | | Tol
Step 2
Press the edit soft key.
| Edit | | Tol

Edit soft key
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The expanded step is displayed as shown. Notice that steps 19 through 21 are
now displayed. Use the above procedure to view the sub-steps in any com-
pressed step.

002 Imm| |1 |+ o1

o Cr Al
10EProhe Skew 1 (Pts=2)
robe Line 2 (Pts=2

19 Select Feature 2
20 Select Feature 1
21 Finish Measurement

22 Zero Y Axis Of Feat Ed
23 Targeting View On

© 24FProbe Circle 4 (Pts=3) Form
29 End Prg

Record| Run | Edit | | Tol

Program properties step
Program properties is a set of basic parameters for each program. Users can edit
program properties using the soft keys.

Program properties include:

Use machine reference

Press the yes soft key to use machine coordinates in the program until a datum is
established while recording. Press the 70 sof? key to use the skew/datum estab-
lished before recording the program. The default depends on whether there isa
datum (skew or hard zero) in the system before recording.

Clear features
Press the yes soft key to clear the features list at the beginning of the program. Press
the 70 soft key to keep the features in the features list.

Use as recorded

Use as recorded applies to programs using optical edge detection. Press the 70 soff
key to prompt the user to perform an edge teach before the first edge detection
measurement. Press the yes soff key to use the edge detection as is. Most systems
are stable enough to use as is. Some applications, for parts with varying light and
edge definition, require an edge teach for each part.

Pause tolerance (tol) results

Press the never soft key to continue the program regardless of tolerance results.
Press the #ffail soff key to pause the program if a tolerance fails. Press the #f pass soft
key to pause the program if a tolerance passes. Press the always soft key to pause
the program after each tolerance pass or fail.



Quadra-Chek® QC200

Print tolerance (tol) results

Press the never soft key to never print the tolerance results. Press the iffail soft key
to print the results if a tolerance fails. Press the if pass soft key to print the results
if a tolerance passes. Press the always soft key to print the results after each
tolerance pass or fail.

To edit program properties step

Step 1
Highlight the program properties step as shown.

002 [ [ [+ o

1 Prg Properlies

2HSettings

9 dr oAl
10EProbe Skew 1 (Pts=2)
14EProbe Line 2 (Pts=2)
18@Construct Point 3 (Fts=2)
22 Zero ¥ Axas Of Feat Ed
23 Targeting View On
o 24EFProbe Grcle 4 {(Pts=3) Form

NN

29 End Prg
Record | Fun | Echit | | Tol
Step 2
Press the edit soft key.
| Edit | | Tol

Edit soft key

Step 3
Use the arrow keys to highlight the desired parameter as shown.

Prg Properties  [mm[[1 [+ ot

Use Machine Ret Yes

Clear Features No |
Use As Recorded No

Pause Tol Results If_Fail
Print Tol Results Never

o IRE
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NOTE
In this example, the clear features parameter is highlighted.

Step 4
Press the desired soft key.

Prg Properties  [mm|[1 [+ ot
Use Machine Ref Yes
Clear Features
Use As Recorded Mo
Pause Tol Results If_Fail
Print Tol Results MNever
Mo Yes | |
Step 5
Press the finish key.

System settings step
The system settings step is a ‘snapshot’ of the QC200 settings at the time the
program was recorded. Parameters in the system settings step include:

. Targeting view on/off

. Select datum 1/ datum 2
. Probe

i Units

. Mode

Targeting view on/off

Targeting view indicates the location of feature points using a graphic display as
shown. Press the edit soft key to toggle targeting view on and off.

NOTE

Users can press the view soft key to switch to targeting view
while a program is running. Select targeting view on to make
the targeting view the default display for a program.

Select datum 1/ datum 2
Use the select datum 1/ datum 2 system setting to select the desired datum for the
program. Press the edit soft key to toggle between datum 1 and datum 2.

Probe
Use the probe system setting to select the desired probe for the program. Press the
edit soft key to toggle between edge detection and crosshair probes.
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Units
Use the units system setting to select the desired units of measure for the program.
Press the edit soft key to toggle between millimeters and inches.

Mode

Use the mode system setting to select the desired coordinate display for the pro-
gram. Press the edit soft key to toggle between polar and Cartesian coordinates.

To edit the system settings step

Step 1
Use the arrow keys to highlight the system settings step as shown.

1 Imm| 1|+ o1

1_Prg Properties
2EH5ettings

9EProbe Skew 1 (Pts=3
14EProbe Line 2 (Pts=3)

19 onstruct Point 3 (Fts=2)
23 Zero Y Axis Of Feat &d

24 Zero X Axs Of Feat Bd

25 Targeting View On

0 26EProbe Crcle 4 {(Pts=12) Form

NN

40 End Prg
Record| Run | Edit | | Tol
Step 2
Press the edit soft key.
| Edit | | Tol

Edit soft key
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Step 3
Highlight the desired setting.
1 Imm| |1 |+ o1
1_Prg Properties
2E15ettings

3  Targeting View OFff

4 Select Datum 1
5  Probe = Crosshair
6 Units = mm

8 End Settings
7/ 9HProhe Skew 1 (Pts=3)
/7 14HFProbe Line 2 (Pts=3)
|- 198 Construct Point 3 (Fts=2)

Record| Run | Edit | | Tol

NOTE

In this example, the mode system setting is highlighted.

Step 4

Press the edit soft key to select the desired setting.

| Edit | | Tol

Edit soft key

NOTE

In this example, the display coordinates for the program are
toggled between polar and cartesian.

[] End Settings
#  9EProbe Skew 1 (Pts=3)
/7 14EHProhe Line 2 (Pts=3)
| 198 Construct Point 3 (Fts=2)

1 jmm{ 1. [+ FoT|  [1 jmm{ |t [+ ot
1_Prg Properties 1 Prg Properties
2E15ettings ) 2E1Settings
3 Targeting View Off 3 Targeting View Off
4  Select Datum 1 4 Select Daturn 1
5  Probe = Crosshair 5 Probe = Crosshair
6 Units = mm 6 Units = mm

Mode = Polar
End 5ettings
/7 9@EProbe Skew 1 (Pts=3)
/7 14EProbe Line 2 (Pts=3)
| 19EConstruct Point 3 (Fts=2)

l

Record| Run | Edit ‘ ‘ Tol

Record | Run | Edit | | Tol
Step 5
Press the finish soft key.
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To edit a feature measurement step

Step 1
Use the arrow keys to highlight the desired measurement step as shown.
002 Imm| [1 [+ [eoT
1 Prg Properties
2[HSettings
9 O Al
’
s

22 Zero ¥ Axas Of Feat Ed
23 Targeting View On
o 24EFProbe Grcle 4 {(Pts=3) Form

29 End Prg
Record| Fun | Echit | | Tol
Step 2
Press the edit soft key.
| Edit | | Tol

Edit soft key

The step expands to show the compressed steps indented under the segment

heading.

002 Imm| [1 |+ [eoT

1 Prg Properties
2ESettings
o Cr Al
/ 10EHProbe Skew 1 (Pts=2
V@l 1 4-Probe Line 2 (Pts=2)
15 Wait Pt (0.2700.0.6250
16 Wait Pt (2.0800.0.6250)
17 Finish Measurement
* 1BEConstruct Point 3 (Fts=2)
22 Zero Y Axis Of Feat Ed
|- 23 Targeting View On

Record| Run | Edit | | Tol
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Inserting new steps

Sometimes, a critical step is inadvertently left out of a program. For example, a
required tolerance might have been forgotten. In this case, simply use the edit
functions to insert the tolerance as a new step.

The example below adds a new line measurement to an existing program. Use
the basic steps in this example to insert steps into any program. When inserting
new steps, make certain the datum used is the same as the one in the prior step.

To insert a new step in a program

NOTE
Record new program steps using the same datum as the step
before it in the program.

Step 1
Highlight the desired step as shown.

002 Imm[ |1 |+ [eoT

1 Prg Properties
2[HSettings
9 dr oAl

7/ 10EProbe Skew 1 (Pts=2

P@ll 14 Probe Line 2 (Pts=2)

* 18HConstruct Point 3 (Fts=2
22 Zero ¥ Axas Of Feat Ed
23 Targeting View On

o 24EFProbe Grcle 4 {(Pts=3) Form

29 End Prg
Record| Run | Echt | | Tol
NOTE

New steps are inserted after the highlighted step. For example,
if the highlighted step is step 14 the new step is step 15.

Step 2
Press the record soft key.

Record‘ Run | Edit |

r Record soft key
-‘ P e




Quadra-Chek® QC200

Step 3
Perform the new step.
[N I

kel

S 2.1200
=Y -11050
4 195532

Pts=2 0.0000

L) =

DRO
Recall | View |Change| | Tol

NOTE
In this example a new line measurement is added to the program.
See chapter 3: operation for information about measuring lines.

Step 4

Press the menu key.

Step 5
Press the program (prog) soft key.

| Prog | Extra ‘ Clear | |

Step 6
Press the end (rec) record soft key.

End Rec‘ Ruln | Edit | Cor.

r' End record soft key

4-25



Chapter4 Programming

The new line measurement step is added to the program as shown.

002 Imm| |1 |+ o1

1 Prg Properties
2@Settings

o Cr Al

10EProbe Skew 1 (Pts=2)
14@Probe Line 2 (Pts=2)

18 Mode = Cartesian
198HProbe Line 5 (Pts=2)
23HConstruct Point 3 {Fts=2
27 Zero ¥ Acas Of Feat gBd
28 Targeting View On

e 298Prohe Circle 4 (Pts=3) Form

Record| Run | Edit | | Tol

fNONN
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To delete a program step

CAUTION
Deleted steps cannot be restored. Think carefully before deleting
any program step.

NOTE

Do not delete measurement steps that are used for constructions
later in the program. This causes the program to fail or yield
unsatisfactory measurements.

Step 1
Highlight the desired step as shown.

002 Imm| |1 |+ o1

1 Prg Properties
2@Settings

o Cr Al

10EProbe Skew 1 (Pts=2)
14@Probe Line 2 (Pts=2)

18 Mode = Cartesian
198HProbe Line 5 (Pts=2)
23HConstruct Point 3 {Fts=2
27 Zero ¥ Acas Of Feat gBd
28 Targeting View On

e 298Prohe Circle 4 (Pts=3) Form

Record| Run | Edit | | Tol

fNONN

Step 2
Press the cancel key.

The step is deleted from the program.

002 mm| [T |+ o1
1 Prg Properties
2[H5ettings
9 dr Al

/ 10EProbe Skew 1 (Pts=2)

/7 14EProbe Line 2 (Pts=2)

18 Mode = Cartesian
:

23 fero Y Axis Of Feat [Hd

24 Targeting View On

0 25HProbe Circle 4 (Pts=3) Form
30 End Prg

Record| Run | Edit ‘ | Tol
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Copying programs

Copy and edit existing programs to save time instead of creating new programs
for similar parts. Use the editing functions to change, insert, or delete program
steps to accommodate the new part.

To copy a program

Step 1
Press the menu key.

Step 2
Press the program (prog) soft key.

| Prog | Extra ‘ Clear |

r Program soft key
-. R

Step 3
Highlight the desired program as shown.

Programs m[ T+
001

Record| Run | Edit | Copy |Delete

Step 4
Press the copy soft key.

| Copy |Delete

Copy soft key
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Step 5
Press the yes soft key.

Programs jmm| [1 [+

001

Ijtopy selected program?

No |Yes| | |

NOTE
Press the no soft key to abort the copy process.

Step 6

Enter the desired program number for the copied program.

[Programs fom[[L[F ]

001

l Enter program number:
003

Cancel| 0K | | |

Step 7
Press the OK soft key.

Ok | |

r OK soft key
.
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The new program is added to the list of programs. Edit the copied program to
accommodate the new part.

Programs mm| [1 [+

001
002

Record| Run | Edit | Copy |De|ete
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Deleting programs
Delete programs when longer needed to conserve system memory and make
space for new programs.

To delete a program

CAUTION
Deleted programs cannot be restored. Think carefully before
deleting any program.

Step 1
Press the menu key.

Step 2
Press the program (prog) soft key.

‘ Prog | Extra | Clear ‘

Program soft key

Step 3
Highlight the desired program as shown.
Programs mm{ 1]+ |
001
002
[CrE—

Record| Run | Edit | Copy |Delete

Step 4
Press the delete soft key.

| Edit | Copy ‘Delete

Delete soft key "
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Step 5
Press the yes soft key.
Programs mm| [1 [+
001
|Eﬁ Delete selected program?
No | Yes | | |
NOTE

Press the no soft key to abort the deletion process.

The program is deleted from the list.

Programs mm{ 1]+ |

001

Record| Run | Edit | Copy |Delete
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Edge Detectors

Use optical edge detection to increase throughput, accuracy, repeatability and
reduce operator fatigue. Optical edge detection recognizes light-to-dark or dark-
to-light edge crossings on projection-based measuring machines. Each time a

light-to-dark (or dark-to-light) is detected the QC200 identifies a point.

Manual edge detection

»

Manual optical edge detection recognizes light-to-dark or dark-to-light edge
transitions. As each transition is detected a bell tone sounds. The operator must
then press the enter key to accept the point.

Auto edge detection
BT

S

Enter points automatically using auto edge detection. Auto edge detection
recognizes light-to-dark or dark-to-light edge transitions and automatically en-
ters the point. Each time an edge is crossed a point is entered.

To toggle between auto edge and manual edge detec-
tion

Step 1
Press the menu key.

Step 2
Press the edge soft key.

| Extra | Clear ‘ Edge

Edge soft key ’j
Y

5-1
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Step 3
Press the auto edge (auto ¢) soft key.

1l | Install | X Cal |Aut0 E
Auto edge soft key -

The selected edge detection mode is indicated on the upper right portion of the
screen. The auto edge detection icon appears as shown.

A
e
The manual edge detection icon appears as shown.

»
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Connections

S>>

There are two fiber-optic cables that connect the QC200 to the optical compara-
tor. One cable mounts over the view screen and detects light-to-dark (or dark-to-
light) transitions. Press the curved metal tip of the cable through the hole in the
plastic mounting plate on the view screen. Connect the second cable to the light
source to serve as a reference.

CAUTION
Do not bend or pinch fiber-optic cables. Bending fiber-optic
cables to a radius smaller than one inch degrades performance.

CAUTION

Do not expose fiber-optic cables to temperatures higher than
212° Fahrenheit/100° Celsius. High temperatures can degrade
fiber-optic cable performance.
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54

Connecting fiber-optic cables

Connect fiber-optic cables to the QC200 first and then connect to the compara-
tor. Fiber-optic cable connections are located on the back panel of the QC200.
The sensor cable connector is marked with a crosshair icon and the reference
cable connector is marked with a light bulb icon. Attach all cables securely to the
appropriate connections.

Reference cable connect
Sensor cable connect

Fiber optic cable connections

Connecting the screen sensor cable to the comparator

Secure the sensor cable to the comparator screen using the plastic mounting plate
provided. Place the mounting plate under the comparator’s chart clips so the
small hole in the plate is positioned over a lit portion of the comparator screen.

Clean the collecting end of the sensor cable with a soft lint-free cloth as necessary.

Place the metal tip of the sensor cable through the hole in the mounting plate
and flush against the screen.

CAUTION
Be careful not to scratch the screen with the metal tip.

Secure the sensor cable to the plastic mounting plate.
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Connecting the reference cable
Point the reference sensor directly at the comparator lamp. Consult the compara-
tor manufacturer’s information for specific mounting instructions.

CAUTION

Avoid mounting fiber-optic cables next to the lamp. High
temperatures degrade fiber-optic cable performance. Install the
cable to receive cooling air from the lamp fan if possible.
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Checking the sensor light levels

Check fiber-optic cables and light sensors before using the edge detector. Light
levels received by the sensor and reference cables are displayed on the optical
edge detection install screen as shown. Adjust light levels by moving the sensors.

To check sensor cable light levels

NOTE

Make sure the sensor cable is positioned over a dark area of the

comparator screen and make sure the comparator light source
is on.

Step 1
Press the menu key.

Step 2
Press the edge soft key.

| Extra ‘ Clear | Edge

Step 3
Press the install soft key.

Teach | D. Cal ‘ Install | X

The light levels screen appears as shown.

Light Levels ]
Bright
Ser 1

Ref 1088
Rev:2

Scr Ref
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Step 4

Position the sensor cable is positioned over a light area of the comparator screen

The light levels screen appears as shown. Screen levels generally range from 500
t0 4000. Reference levels generally range from 1000 to 2000.

Light Levels

Bright
Scr 536

Ref 1088
Rev:2

Scr Ref

5-7
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Troubleshooting
Light Levels

5-8

Screen level too high
. Check the rear connection to the QC200.
. Verify that the sensor tip is positioned over a dark area of the screen.

Ifthe problem persists...

Disconnect the screen sensor cable from the QC200 and cover the cable connec-
tor with a finger . The screen level should drop to dim. If the light level does not
drop, contact your Metronics distributor.

Screen level too low
. Check the rear connection to the QC200.
. Verify that the sensor tip is positioned over a light area of the screen.

If the problem persists...

Disconnect the screen sensor cable from the QC200 and shine a flashlight into
the sensor cable connector . The screen level should rise. If the light level rises,
check cables for wear. If the light level does not rise, contact your Metronics
distributor.

Reference level too high
. Reposition the sensing end of the reference cable slightly away from the

light source.

Reference level too low

. Reposition the sensing end of the reference cable to point more directly at
the light source.
CAUTION

Avoid mounting fiber-optic cables too close to the lamp. High
temperatures degrade fiber-optic cable performance. Install the
cable to receive cooling air from the lamp fan if possible.
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Edge Detector
Calibration

Perform the following calibrations before operating the edge detector:

. Teach

. Distance cal

. Cross cal

Use teach to calibrate the edge detector to recognize light and dark areas of the
comparator screen. Use the distance calibration (d. cal) to calibrate the edge
detector to accurately read irregular or fuzzy edges. Use the cross calibration (x
cal) to calibrate the edge detector to compensate for the offset between crosshairs
and the edge detector sensor cable.

Teach

Perform a teach calibration after each startup or whenever the part or magnifica-
tion level changes. The teach calibration trains the QC200 to recognize the
light-to-dark and dark-to-light transitions on your comparator. Any change in
the light conditions on the comparator should be followed by a teach calibration.

To perform a teach calibration

NOTE
Press the probe soft key to select the edge detection probe before
calibration.

Step 1
Press the menu key.

Step 2
Press the edge soft key.

| Extra ‘ Clear | Edge

5-9
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Step 3
Press the zeach soft key to perform the calibration.

Teach | D. Cal ‘ Install

The user is prompted to place the edge detector sensor over a dark area of the
comparator screen.

Current Position Jmm[[1L[0 ]

X 54410

Place edge detector in dark and )

press Enter.

Step 4

Place the edge detector sensor over a dark area.

Step 5
Press the enter key.

The user is instructed to prompted to place the edge detector sensor over a light
area of the comparator screen.

Current Position mm[[L] 0 ]

Place edge detector in light and
press Enter.
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Step 6

Place the edge detector sensor over a light area.

Step 7
Press the enter key.

The teach calibration is complete. Test the edge detector over a few transitions to
verify the teach calibration was successful.

5-11
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Distance calibration (d. cal)

It is not necessary to perform a distance calibration unless measuring parts with
poorly defined edges. Perform a distance calibration to fine tune the edge detec-
tor for irregular edges. Parts with rounded edges or thick parts require distance
calibrations.

To perform a distance calibration

NOTE
c Place a standard on the measuring device to perform a distance
calibration.

Step 1
Press the menu key.

Step 2
Press the edge soft key.

| Extra ‘ Clear | Edge

Step 3
Press the distance calibration (d. cal) soft key.

| D. Cal | Install | X Cal |Auto E
r- Distance calibration soft key
-. A T R e

The user is prompted to place the edge detector sensor over a dark area of the
comparator screen.

Current Position Jmm[[1L][0 ]

X 5

Place edge detector in dark and
press Enter. )

5-12
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Step 4

Place the edge detector sensor over a dark area.

Step 5
Press the enter key.

The user is prompted to place the edge detector sensor over a light area of the
comparator screef.

Current Position om[[L] 0 ]

Place edge detector in light and
press Enter.

IDRO]

Step 6

Place the edge detector sensor over a light area.

Step 7
Press the enter key.

The user is prompted to place the edge detector sensor over a dark area of the
comparator screen.

Current Position mm[[1]0 |

X 5

Place edge detector in dark and
press Enter. )

Step 8
Place the edge detector sensor over a dark area.

Step 9
Press the enter key.

5-13
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The user is prompted to enter the standard’s size.

Current Position om[[L] 0 ]

Please enter the standard size

IDRO]

I N
Step 10

Use the numeric keypad to enter the standard’s size.

Current Position mm[[L] 0 ]

Please enter the standard size

1.000
Koro]
| | | |
Step 11
Press the enter key.

The user is prompted to press the enter keyand measure a distance using the edge
detector.

Current Position Jmm[[1.[0 ]

When ready to measure a Distance
with the edge detector, press )
ENTER.

5-14
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Step 12
Measure the distance of the standard.

[ Current Position mm|l1 | o |

Distance measured was 1.000000.
The standard size was 1.000000.
This is within 2 counts so you
have completed the distance cal.

DRO
oK_| | | |

NOTE
See chapter 3: operation for information on measuring distances.

NOTE

If the difference between the nominal standard distance and
the actual distance measured is too large the user is prompted
to press the enter key and begin a new distance measurement.
The QC200 repeats this step until an acceptable result is
produced.

Step 13
Press the finish key.

The distance calibration is complete.
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Cross calibration (x cal)

Cross calibration compensates for the offset between the crosshairs and the edge
detector sensor in the different probing modes (crosshair, edge, and auto-edge)
to ensure accurate results. If your comparator is edge detection only it is not
necessary to perform a cross calibration. Perform cross calibrations each time the
edge detector sensor is changed or repositioned.

To perform cross calibration

NOTE
Use the Metronics Quickie slide for the cross calibration.

Step 1
Press the menu key.

Step 2
Press the edge soft key.

| Extra ‘ Clear | Edge

Step 3
Press the cross calibration (x. cal) soft key.

Teach | D. Cal | Install | X Cal ‘

Cross calibration soft key "
]

The user is prompted to measure a circle with the crosshairs. The probe changes

to crosshair automatically.

Current Position Jmm[[1[+]

X 5

Prepare to measure a circle with )

the Crosshair. Press ENTER when
ready to start.
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Step 4

Measure the circle.

NOTE
Use the largest circle on the slide. See chapter 3: operation for
information about measuring circles.

Step 5
Press the finish key.

The user is prompted to measure the same circle using the edge detector. The
probe changes to edge detector automatically.

[ Current Position mm|]1| o |

Prepare to measure the same circle
with the Edge Detector. Press
Enter when readly to start.

DRO
ok _| | | |

Step 6

Measure the circle.

When the second circle measurement is complete, the cross calibration is fin-

ished.

Current Position [mm[[1] o |
[¢] 1

The cross calibration was
succesful!

DRO
ok _| | | |

Step 7
Press the finish key to return to the DRO screen.

The cross calibration is complete.
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Chapter 6
Communications

=

Connections

Use this chapter to establish a connection between the QC200 and a computer
orprinter. There are three PC applications used to receive data from the QC200:
. HyperTerminal

. SPCIV

. WinWedge®

The QC200 prints to both serial and parallel printers. Parallel printers must
support the text only mode.

NOTE

Only printers sold by Metronics are tested for compatibility with
the QC200. Other printers may work with the QC200 but
Metronics has not evaluated their compatibility.

Contact your Metronics distributor to purchase a RS-232 cable if you do not
have one. The cable part numberis 11B12176.

QC200 rear connections

. RS-232 port

X axis connect

Y axis connect

Z axis connect

Q axis connect

. Printer connect

Edge sensor connect

. Edge reference connect
. On/off switch

CENOUARWN =
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=

To connect to a PC using the RS-232 cable

NOTE
Turn off the power to both the PC and the QC200 before
connecting the RS-232 cable.

Serial Cable $ Pin Female to
9 Pin Female

9 pin female D-Sub Conn. 9 pin female D-Sub Conn.

Step 1
Connect the RS-232 cable to com I or com 2 port on the PC.

Step 2
Connect the RS-232 cable to the RS-232 port on the QC200.

Step 3
Restore power to the PC and the QC200.
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Using HyperTerminal

Use HyperTerminal to connect a computer to the QC200 and transfer data to
the computer. HyperTerminal uses the RS-232 ports on the computer and the
QC200 and is included on most Windows® PCs.

To connect to a computer using HyperTerminal

Steps 1 through 15 describe how to set up HyperTerminal to receive data from
the QC200.

Step 1
Double-click on the HyperTerminal icon.

Hypertrm. exe

NOTE

Use the Windows® start menu to open HyperTerminal if there is
no shortcut icon on the desktop. Click on the start button,
followed by programs, then accessories.

Step 2
Type a file name and highlight an icon.

Connection Description [ 7]

Enter a name and chiooze an icon for the connection:

M armne:

Ihyper-demm

lcor:
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Step 3
Click OK.

Step 4
Select the desired port (direct to com1 or direct to com2) from the connect using list
box.

Connect To

Step 5
Click OK.
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Step 6

Enter the port settings as shown.

COM1 Properties

Port settings:
Bits per second: 9600
Data bits: 8
Parity: None
Stop bits: 2
Flow control: Hardware
NOTE
Use the same port settings on the QC200. See steps 15 through
21.
Step 7
Click OK.
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Step 8
Click on the file menu and select properties.




Quadra-Chek® QC200

Step 9
Click on the settings tab and match the following settings:

. Terminal keys
. Set emulation to auto detect

. Set backscroll buffer lines to 100

Leave the remaining settings as is.

test Properties

Jrucases 5] [ remnase |

1S

Click the ASCII setup button when finished.
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Step 10
Match the following settings:

Check echo typed characters locally

Enter 0 milliseconds for line delay

Enter 0 milliseconds for character delay
Check append line feeds to incoming line ends
Check wrap lines that exceed terminal width

ASCIH Setup

[
v

Step 11
Click OK.
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Step 12
Click OK.

test Properties

Step 13
Click on the file menu and select save as... in the HyperTerminal application.
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Step 14
Type the desired file name and click save.

=& @ 5 = E

File namme: |h_|,||:uer-demu:|‘|.ht Open [!
Files of hpe: ISessiu:un il [ hit) j Cancel |

&

Steps 15 through 21 describe how to set up the QC200 to send data to
HyperTerminal.

Step 15
Press the menu key.

Step 16
Press the setup soft key.

Setup | Prog | Extra ‘ Cle
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Set the RS-232 data field to either display, report, or tolerance (tol rpt) report.

Step 17
Highlight ports in the list as shown.
Ports mm{[1 ]+ |
R5232
About Baud 4800
Display Word Len 7
Encoders Stop Bits 1
;'grtlt Keys Parity Odd
Form Chars Ea;ldshake :ard
[ e
Measure EOC Delay
Sounds EQOL Delay o ]
Supervisor | Parallel .
- Data Display
Step 18
Enter the following RS-232 port settings.
Ports mm{[1 ]+ |
About R5232
Dol Baud 9600 |
Display Word Len 8
Encoders Stop Bits 2
;'grtlt Keys Parity None
Form_Chars Ea;ldshake Ef—mil'
|Ports ata Asplay
Measure EOC Delay
Sounds EQOL Delay o ]
Supervisor | Parallel
—— Data MNone
Dec | Inc | | |
Port settings:
Baud: 9600
Word length: 8
Stop bits: 2
Parity: None
Handshake: Hardware
Step 19
Ports mm[ |1 |+
R5232
Abhout Baud 9500
Display Word Len 8
5ncto?i(ers Stop Bits 2
PQ i eys Parity Mone
Fgrr]m Chars Handshake Hard.
|[pors | Data
Measure EQC Delay 330 |
Sounds EOL Delay ]
Supervisor | Parallel
- Data None
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Step 20

Highlight the parallel data field and press the none soft key.

Ports mm[ |1 |+
R5232

About Baud 9500

Display Word Len 8

Print ¥ Parity Mone

Form Chars Handshake Hard.

IPors— Data Display

Measure EOC Delay

Sounds EOL Delay ]

Supervisor | Parallel

- Data
m Display | Report |TOI Rpt

Step 21
Press the finish key twice.
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To send data from the QC200 to HyperTerminal

Step 1
Press the send/print key.

NOTE

Users can also select print options from the extra menu. Press
the menu key, followed by the extra soft key, and use the arrow
keys to highlight the desired print option. For example, highlight
send D to print the diameter of a circle. See chapter 3: operation
for more information about the extra menu print options.

The QC200 data appears in HyperTerminal as shown.

‘& hyper-demol - HyperT.

File Edit Yew Cal Ira Help
m=NEE N
|
Id: 4 Circle
H -2.9972 in
Y -1.1915 in
r 0.2509 in
d 0.5018 in
F 0.0000 in
=
Connected (:04:38 [uto detect [9600 8-N-2 [SCAALC [CAPS [NUM  [Ceptue [Printecha Y
NOTE

If no data appears in HyperTerminal when the send/print key is
pressed, verify that the RS-232 cable is connected to the correct
port (com1 or com2) of the computer. Check that the port
settings on the QC200 match the settings for the HyperTerminal
session.
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Using SPC-IV

Use SPC-1V to connect a computer to the QC200 and transfer data to the
computer. Like HyperTerminal, SPC-IV uses the RS-232 ports on the com-
puter and the QC200 to send data to a spreadsheet. Contact your Metronics
distributor to purchase SPC-IV for your computer.

To connect to a computer using SPC-1V

NOTE
c SPC-IV must have the gage control module installed to receive
data from the QC200.

Steps 1 through 15 describe how to set up SPC-1V to receive data from the
QC200.

Step 1
Double-click on the SPC-1V icon.

SPC-PC I\&

NOTE
c Use the Windows start menu to open SPC -1V if there is no shortcut
icon on the desktop.

Step 2
Click on the file menu and select new.

DOpen... g Ctrl+F12

LCloze

Save Shift+F12
Save bz F12
Links. ..

Attachments

Inzert File...

OpendSave Mode...

Accesz Contral...
Audit Trail...

Frint...

Frinter Setup...
Page Setup...
HMulti-Chart Frint...

Exit Alr+F4

6-14



Quadra-Chek® QC200

Step 3
Click on create data set.

Create New Data Set E3

Layouts:

[Standard Attributes 5 pleadsheet]

| Create Data Set {g

Cloze |

Edit Layout. ..

Add New Layout. _.

LCopy Layout...

Delete Layout

Step 4

Click on the gage cursor icon as shown.

i spc-PC IV [_[O]x]
Eile Edit Chat Data Dptlons indow Help

COMMENTS

|
I
Al

Line 1, Group 1
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Step 5
Click options.

Generc/universal ] [ Ol

Direct '

Generic/Universal ' [

Current Reading '

Step 6
Enter 0 in the ignore first text box and click OK.

Remove Characters

Step 7
Click on settings.

Genercuniversal =] [ 0P ]
L

Direct n

Generic/Universal ' rd

Current Reading '
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Match the communications settings as shown:

Communication 5Settings

Settings:

Baud rate: 9600

Data bits: 8

Stop bits: 2

Parity: None

Flow Control: Hardware

Port: COM 1 or COM 2 (as connected)
Step 8
Click OK.
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Step 9
Click save.

Gage Cursor

Genernc/Univerzal . I
Direct n

Generic/Universal ' rd

Current Reading I

Step 10
Type the desired name.

Save Gage Definition

roe [
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Step 11
Click OK.

Gage Cursor

Genernc/Univerzal . I
Direct n

Generic/Universal ' rd

Current Reading I
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Step 12
Set the following cursor options:

. Select data 1 in the columns list
. Enter 3 in the start at row text box

Step 13
Click OK.

Gage Cursor

Genernc/Univerzal . I
Direct n

Generic/Universal ' rd

Current Reading I
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NOTE
Adjust data column width if necessary to view data.

& sPCPC IV 198 [=]
Fie Edt Chal Data Opfions Window Help

BlsEEl] FlEE EHEEREEE]
£z qe200-spelV-i

DATE TIME

S [=1 E3

CDMMENTSﬂ

DATAZ | DATA3 | DATAY |

|

Column Format

08-02-01|15:05:48
08-02/01|15:05:49
08-02/01|15:05:51

Title:  [DATA1

Column Type
" Character (" Date

~Numeric; 1" Time

Width:

Cancel

,E

Decimal Places:

il

Sub-group Size:

[ Analysis/Chart Format 0ptions

Data Entiy....

L]

Line 1, Group 1

Highlight the desired data column (for example, data 1), click
on the edit menu, and select column format. Select numeric in
the column type section. Enter 16 (or other desired character
width) in the width text box.Click OK.

Steps 15 through 21 describe how to set up the QC200 to send data to SPC-IV.

Step 15
Press the menu key.

Step 16
Press the setup soft key.

Setup | Prog | Extra ‘ Cle
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Step 17
Highlight ports in the list as shown.
Ports mm|[1 |+ |
R5232
About Baud 4800
Display Word Len 7
Encoders Stop Bits 1
;'grtlt Keys Parity Odd
Form Chars Ea;ldshake :ard_
[ mang
Measure EQC Delay
Sounds EQOL Delay o
Supervisor  |Parallel .
- Data Display
Step 18
Enter the following RS-232 port settings.
Ports mm|[1 |+
About R5232
Dol Baud 9600 |
Display Word Len 8
Encoders Stop Bits 2
;'grtlt Keys Parity None
Form_Chars Ea;ldshake E?r(il'
|Ports ata Asplay
Measure EQC Delay
Sounds EQOL Delay o
Supervisor  |Parallel
—— Data MNone
Dec | Inc | | |
Port settings:
Baud: 9600
Word length: 8
Stop bits: 2
Parity: None
Handshake: Hardware
Step 19
Set the RS-232 data field to display.
Ports mm| [1 [+
R5232
About Baud 95600
Display Word Len 8
5ncto?i(ers Stop Bits 2
PQ i eys Parity Mone
Fgrr]m Chars Handshake Hard.
|Ports | Data
Measure EQC Delay 330 |
Sounds EOL Delay ]
Supervisor Parallel
- Data MNone
None Report |TOI Rpt|
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Step 20
Highlight the parallel data field and press the none soft key.
Ports [T+ ]
About Baud 9600
Display Word Len 8
5nct0?i(ers Stop Bits 2

PQ t eys Parity None
Fgrr]m Chars | Handshake Hard.
|Ports | Data Display
Measure EQC Delay
Sounds EOL Delay o ]
supervisor | Parallel

- Data

m Display | Report |TOI Rpt

Step 21

Press the finish key twice.

The QC200 is now set up to send data to the SPC-1V application.
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To send data to SPC-IV

Step 1
Press the send/print key.

NOTE

Users can also select print options from the extra menu. Press
the menu key, followed by the extra soft key, and use the arrow
keys to highlight the desired print option. For example, highlight
send D to print the diameter of a circle. See chapter 3: operation
for more information about the extra menu print options.

The data is displayed in the SPC-PC IV window as shown.

[_[O ]
| pataz DATA3 DATA4 CDMMENTsiI

E Datal
DATE TIME

10-23-01(09:29:44
10-23201|09: 29457 -1.2151

Opt - Reset

Stop W Hide
Generic/Universal

£

&

NOTE

If no data appears in SPC-IV when the send/print key is pressed,
verify that the RS-232 cable is connected to the correct port
(com1 or com2) of the computer. Check that the port settings
on the QC200 match the settings in the SPC-IV application.
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Using WinWedge®

=

Use WinWedge® to connect a computer to the QC200 and transfer data to the
computer. WinWedge® uses the RS-232 ports on the computer and the QC200
to send data to a spreadsheet or other applications. Contact your Metronics
distributor to purchase WinWedge® for your computer.

To connect to a computer using WinWedge®

NOTE

WinWedge® sends data to a user defined application. For
example, this example uses WinWedge® to send data to
Microsoft® Excel.

Step 1
Double-click on the WinWedge® icon.

NOTE
Use the Windows® start menu to open WinWedge® if there is
no shortcut icon on the desktop.

Step 2
Click on mode menu...

! Software Wedge Setup [Untitled] =] E

File  Mode,| Part Define  Activate Help
0

and choose send keystrokes to...

' Software Wedge Setup [Untitled] H=] B3 ‘

Filz | Mode Pot Define  Activate  Help

v Send EEE_I,I:?HL 15
DDE Server...

6-25



Chapter 6 Communications

6-26

Step 3
Type EXCEL in the application title bar text box as shown.

NOTE

Type the name of the application that will receive the QC200
data. This example uses Microsoft® Excel spreadsheet. Type the
application name in all capitals as shown .

Playbhack Keystrokes To: E2

Application Title Bar Text
|EX[ZEI_| ‘ (1] 4 l

Command Line
| ‘ Cancel |

In "Send Keystrokes” mode, Wirkwedge converts incoming zenial data to
kepstrokes and sends these keystrokes to another application program.

The “Application Title Bar Text'" and “'Command Line'' allow pou to
zpecify the application that is ta receive all keystrokes from Winwedge.

Leave bath items blank to have Winw'edge send kepstrokes to whatever
windaw has the input focus when senial data is received.

NOTE
Leave the Command Line Box blank
Step 4
Click OK.
Step 5
Click on the port menu...
' Software Wedge Setup [Untitled] H=] E
File Mode Part| Define  Activate  Help
&)
and choose settings...
' Software Wedge Setup [Untitled] M=l E1
File Mode | Pot Define  Activate  Help

Analyze... !

Beep On [nput
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Step 6

Enter the following settings:

Software Wedge Sernal Port Settings

Connector:
Baud rate:
Parity:
Data bits:
Stop bits:

Buffer size:

Step 7
Click OK.

Flow control:

COM 1 or COM2 (as connected)
9600

None

8

2

Hardware

512
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Step 8

Click on the define menu...

i Software Wedge Setup [Untitled] M=l E3
File Mode Paort Define | Activate Help

iy

and choose input data record structure.

i Software Wedge Setup [Untitled] A=l E
File Mode Port | Define  Activate Help

Input Data Becord Structure...
Tranzlation T able... k
Serial Output Strings...

Step 9
Select Carriage Return or CrLf Received

End Of Record Event |

Please zelect the event that will signal
the end of each zenal input data record.

{+ Camage Beturn or CrLF Beceived

" Time Delay Between Becords

" Fized number of Bytez Received

Continue._. ! Cancel

Step 10

Click on continue.
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Step 11
Select single field data records.

Input Record Structure

Step 12
Click on continue.
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Step 13

Select numeric from the filter list as shown.

Input Record Definition Editor

I 3
I . Cancal |

—

o

Step 14
Type {DOWN} in the field postamble keystrokes text box.

NOTE
a Leave the record preamble keystrokes field blank.

Step 15
Click OK.

Step 16

Click on the activate menu and choose test mode.

i Software Wedge Setup [Untitled]

Test Mode
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The WinWedge® connection window appears.

! Software Wedge - COM1 M= B3
Edit Cuit About...

Input Data Field[z]
1l |

Steps 16 through 22 describe how to set up the QC200 to send data to
WinWedge®.

Step 16
Press the menu key.

Step 17
Press the setup soft key.

Setup | Prog | Extra ‘ Cle

Step 18

Highlight ports in the list as shown.
Ports mm| 1 [+ |

R5232

About Baud 4800
Display Word Len 7
Encoders Stop Bits 1

Er?rt;t Keys Parity Odd
Form Chars Handshake Hard.

(r— pone
Measure EQC Delay
Sounds EOL Delay b ]
Supervisor | Parallel i
- Data Display
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Step 19
Enter the following RS-232 port settings.
Ports mm|[1 |+
About R5232
\Bour Baud 9600
Display Word Len B8
E'nctoiers Stop Bits 2
Pr?nt eys Parity None
Form Chars Handshake Hard.
lForts Data Display
Measure EQC Delay
Sounds EQOL Delay o
Supervisor  |Parallel
—— Data MNone
Dec | Inc | | |
Port settings:
Baud: 9600
Word length: 8
Stop bits: 2
Parity: None
Handshake: Hardware
Step 20
Set the RS-232 data field to display.
Ports mm[]1 [+ |
R5232
About Baud 95600
Display Word Len 8
5ncto?i(ers Stop Bits 2
PQ i eys Parity Mone
Fgrr]m Chars Handshake Hard.
|Ports | Data
Measure EQC Delay 330 |
Sounds EOL Delay 1
supervisor | Parallel
- Data MNone
None Report |TOI Rpt|
Step 21
Highlight the parallel data field and press the none soft key.
Ports mm| 1 [+
R5232
About Raud 9600
Display Word Len 8
E"c 0(|:I(ers Stop Bits 2
Pr?r‘;t €ys Parity None
Form Chars Handshake Hard.
IW‘ Data Display
Measure EOC Delay
Sounds FOL Delay o1
Supervisor | Parallel

—~ Data
Display | Report |TOI Rpt
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Step 22
Press the finish key twice.

The QC200 is now set up to send data to the WinWedge® application.
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To send data to WinWedge®

Step 1
Press the send/print key.

NOTE
c Users can also select print options from the extra menu. Press
the menu key, followed by the extra soft key, and use the arrow
keys to highlight the desired print option. For example, highlight
send D to print the diameter of a circle. See chapter 3: operation
for more information about the extra menu print options.

The data is displayed in the WinWedge window as shown.

DEHSRY saed|s v‘g@‘zfﬂ,zl‘ Q,{Hmn/ =)
i w0 \nIU|§§§§|$/,HS:.H\;?E, -A -
a7 = =|
AIE\C\DIE\F\G\H\l\J\K\L\M\N\O\T

1
[z ] 53535
3| 02693
[#]| &372s
& 127447

i}

1
(1] @
il
12}
[ 12
[ 14
5
[ [POF 40 E3|
1171 ) auo
{18 |
(19|
|21
(21
[22]
|23
[24]
(25|
|26 |
|27 |
|25 |
[22]
[30]
[31]
[32]
[3]
\444 » [bi] sheet1 {Sheetz £ sheets / 1l | B H
Ready =T [ ] . — -
NOTE
If no data appears in WinWedge® when the send/print key is
pressed, verify that the RS-232 cable is connected to the correct

port (com1 or com2) of the computer. Check that the port
settings on the QC200 match the settings in the WinWedge®
application.
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Printed Reports

Use the QC200 to generate printed reports of inspection results. Press the sezd/
print key to print reports. There are two QC200 report formats: report and
tolerance report.

Reports
Reports contain measurement results for each feature in the feature list. Feature
results include:

. Feature number
. Feature type

i Feature ID

i Position

. Dimensions

. Form

To set up a printer to print reports

NOTE

The following procedure shows how to set up the QC200 to
print a report. Once this procedure is complete, simply press
the send/print key to print a report. It is not necessary to repeat
the set up procedure every time you print a report.

Step 1
Press the menu key.

Step 2
Press the setup soft key.

Setup | Prog | Extra ‘ Cle
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Step 3
Highlight porzs as shown.

Ports mm{[1 ]+ |

R5232

About Baud 9600
Display Word Len 8
E'ncoiers Stop Bits 2

Pr?rtlt eys Parity None
Form Chars Handshake Hard.
(Eor— D2t Display
Measure EOC Delay
Sounds EOL Delay o ]
Supervisor | Parallel

—~— Data None
NOTE
Use the arrow keys to highlight the desired field.
Step 4
Highlight the data field as shown.
Ports mm [ [1 [+

R5232

About Baud 9600
Display Word Len 8
E'ncoiers Stop Bits 2

Pr?rtlt eys Parity None
Form Chars Handshake Hard.
|Ports Data
Measure EQC Delay B30 |
Sounds EOL Delay o ]
Supervisor | Parallel

—~— Data None

None Report |T0| Rpt|
Step 5
Press the report soft key.
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Step 6
Press the finish key twice.

The printer port is now set up to print reports.
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To print a report

Step 1
Press the send/print key.

The generated report appears as shown. Reports are shown in 32, 40, and 80
column width formats. Use the print setup screen to change report widths. See
chapter 7: setup for information.

Id: 1 Line B +
X 0.4495 in | QC-200 Feature Print Out |
Y 0.0000 in T R +
< 0.00.00 | Date 0/1/2000 Time 7:18:50 AM |
F 0.0000 in | dob Part |
Id: 2 Line | Operator |
X 0.0000 in Fomm-- Hmmmmmmmm- mmmmdmmmmmmmm—m——aan +
¥ -0.1129 in | No. | FEATURE | ID | DIMENSION |
< 90.00.00 Fo=--- Fommmmmmem- L e +
F 0.0000 in | 001 | Line 1 | x-= 0.4495|
1d: 3 Point | | in DMs | | ¥ = 0.0000]
x 0.0000 in [ | Ref 1| | <= 0.00.00|
Y 0.0000 in I | ‘ | F = 0.0000|
Id: 4 Circle Foommo #ommmmmome- D +
X 0.6730 in | 002 | wine 2 | x= 0.0000|
¥ -0.6487 in | | in DMS | | ¥ = -0.1129|
r 0.2224 in | | Ref 1 \ | <=  90.00.00]
a 0.4449 in | [ \ | F= 0.0000|
Fm———— P L Dt S C T T +
F 0.0000 in
1d: 5 Distance | 003 | Point [3 | x= 0.0000|
X 0.6730 in | | in DMS | | Y= 0.0000]
Y 0.6487 i | | Ref 1 ‘ | |
. in
+--m-- Fmmmmmmmeo - o mmbmmmm e +
L 0.9347 in
| 004 | circle |4 | X = 0.6730|
Id: 6 Line
; | | in DMS | | ¥ = -0.6487 |
x 0.3365 in
| | Ref 1 | | r = 0.2224|
4 -0.3243 in
I I \ | 4= 0.4449|
< 136.03.13
| | \ | F = 0.0000|
F in
Fm———— Fmmmmm Dt S C LT T +

32 column report 40 column report
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| Job Part |
EEEEE B D e e T D ittt Fmmmmmmmmmmmmm oo D e +
| No. | FEATURE | ID | UNITS | POSITION | DIMENSION | ForRM

4mm—a- Hmmmmmme—an T Hmm e Hmm e D +
| 001 | Line |1 | inch | X = 0.4495| < = 0.00.00| F = 0.0000

| | LsBF | | 1pMs | ¥ = 0.0000] | |
- tmmmmm————— LR #ommmmmmmm— e ———— dommmemmmme——————— Fmmmmmmmm—————— +
| 002 | Line | 2 | inch | X = 0.0000| < = 90.00.00| F = 0.0000

| | LsBF | | 1pM8 | ¥ = -0.1129] | |
4mmme dmmmm e P REEEEE Hmmm e Hmmmm e dmmmmmmmm e +
| 003 | Point | 3 | inch | X = 0.0000]| | |
| | | | 1pM8 | Y = 0.0000] | |
4o Hmmmmmmm e e SEETEE Hmmmm e $mmmm e dmmmm e +
| 004 | circle | 4 | inch | X = 0.6730| r = 0.2224| F = 0.0000]|
| | LsBF | | 1pMs | Y = -0.6487| d = 0.4449| |
e dmmmm e P LT Hmmmm e Hmmmm e dmmmm e +
| 005 | Distance | 5 | inch | | x = 0.6730] |
| | | | 1 pMs | | ¥ = 0.6487|

[ [ I | | o= 0.9347| [
Fm———— Femmmmm————— Ll Femm e e — - o s ————— Frmmmm e ——— +
| 006 | Line | 6 | inch | X = 0.3365| < = 136.03.13| F =

| | | | 1oM8 | ¥ = -0.3243| | |
EEEEEE Hmmmmmmmmee B N Fmmmmmmmmmmm e Fmmmmmmmmmm——— e dmmmmm e +
| 007 | angle | 7 | inch | X = 0.0000| <1= 46.03.13|

| | | | 1pMs | ¥ = 0.0000| <2= 313.56.46]

Fmm——- Fmmmmmmm Fmmmmpmmmm——— fmmmmmmmmm——————— fmmmmmmmmm——————— dommmmm e

80 column report
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Tolerance reports
Tolerance reports contain tolerance results for toleranced features in the features
list. Tolerance results include:

. Feature number

. Type of tolerance

. Actual dimensions

. Nominal dimensions
. High & low limits

. Bonus/reference

To set up a printer to print tolerance reports

NOTE

The following procedure shows how to set up the QC200 to
print a tolerance report. Once this procedure is complete, simply
press the send/print key to print a tolerance report. It is not
necessary to repeat the set up procedure every time you print a
tolerance report.

Step 1
Press the menu key.

Step 2
Press the setup soft key.

Setup | Prog | Extra ‘ Cle

Step 3
Highlight porzs as shown.
Ports Imm|[1 |+
R5232
Ahout Baud 9600
Display Word Len 8
Encoders Stop Bits 2
E:::; " Keys Parity None
Form Chars Handshake Hard.
I Data Display
Measure EOC Delay
Sounds EOL Delay o
Supervisor | Parallel
- Data MNone
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NOTE
Use the arrow keys to highlight the desired field.
Step 4
Highlight the data field as shown.
Ports mm|{ 1 |+ |
R5232
Abhout Baud 9600
Display Word Len 8
5nco?i(ers Stop Bits 2
PQtt eys Parity Mone
Fgrr]m Chars Handshake Hard.
Data Display
[Ports 1} Eoc pelay
Sounds EOL Delay ]
Supervisor | Parallel
- Data MNone
Step 5

Press the tolerance report (tol rpt) soft key.

Tol Rpt
_ Tolerance report

soft key

Step 6
Press the finish key twice.

The printer port is now set up to print tolerance reports.

6-41



Chapter 6 Communications

To print a tolerance report

Step 1
Press the send/print key.

The generated tolerance report appears as shown. All tolerance reports are in 80

column width format.
B +
QC-200 Feature Print Out

D e e e e T +
| Date 0/1/2000 Time 7:41:37 AM Operator |
| Job Part |
EEEEET e e T L Fommmmmme Fmmmmmmmeo L R EEEEE
| No. | L | Actual | Nom/Zone | Deviatiom| Lo Limit | Hi Limit | Bon/Ref| T |
#mmm=- dm=mmmpmmmmmmmaaa #mmmmmmmeaa $mmmmmmmaaa $mmmmmmmaaa $mmmmmmmmaa $mmmmmmme dm=md
| ca | £ | 0.0000] 0.5000] 0.0000| 0.0000| 0.5000] [
m——— Fmmm e mm e m—— - dmmmmmm———— Fmmmmm————— Hmmmmm————— B it dmmm—— - ———
| D5 | X | 17.0935| 17.0000] 0.0935| 16.5000| 17.5000] |
| | ¥ | 16.4760| 16.4000] 0.0760| 15.9000| 16.9000] |
| | = | 23.7412] 23.7000| 0.0412|  23.2000| 24.2000] | |
+----- D EEEEEEEEEEES $--mmmmmm - $--mmmm - EEEEEEE TR B +---+
| L6 | TP | 0.0000] 0.5000] 0.0000] 0.0000] 0.5000] I
| | x| 8.5467| 8.5467| 0.0000] | | |
| | ¥ | -8.2380| -8.2380| 0.0000| | | | |

Tolerance report
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Ascii codes

Use ascii character codes to adjust the format of printed reports. Insert the desired
ascii character codes in the preline, post line, and post form fields of the print
setup screen. For example, use ascii character codes to insert a line feed and
carriage return command as shown here.

Print mm| [1 |+ |
Report Width 80

About Lines / Page

Display Form Feed  Yes

Encoders Pre Line —

form Thars—|Post Form [ |

Ports Auto Label Yes

Measure Print Edges  Off

Sounds Print Units Yes

supervisor  |IRDA Enabled No

— Parallel Retry 0|

NOTE

Insert pre-form characters on the form characters (form chars)
screen.

In the example above, ascii character codes 10 (line feed) and 13 (carriage return)
are included in the post line field. This instructs the printer to perform a line feed

and carriage return after each line of print.

Use the decimal key on the numeric keypad to space ascii character codes in the
fields. The QC200 does not recognize multiple unspaced ascii codes.
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ASCIl Codes
8  backspace 46 . 84 T
9  horizontal tab a7 ]/ 85 U
10 line feed 43 0 86 V
11 vertical tab 49 1 87 W
12 form feed 50 2 88 X
13 carriage return 51 3 89 Y
14  so 52 4 9 Z
15 si 53 5 91 [
16 dle 54 6 92 \
17 dd 55 7 93 1
18 dc2 56 8 924 ~
19 dc3 57 9 95 _
20 dc4 58 9%
21 nak 59 ; 97 a
22 syn 60 < 98 b
23 eth 61 = 99 ¢
24 can 62 > 100 d
25 em 63 ? 101 e
26  sub 64 @ 102 f
27  esc 65 A 103 g
28 fs 66 B 104 h
29 gs 67 C 105 i
30 rs 68 D 106 j
31 us 69 E 107 k
32  space 70 F 108 |
33 ! 71 G 109 m
34 72 H 110 n
35 # 73 | 111 o
36 $ 74 12 p
37 % 75 K 113 q
38 & 76 L 114 r
39 77 M 115 s
40 ( 78 N 116 t
a1 ) 79 © 17 u
42 = 80 P 118 v
43+ 81 Q 119 w
44 comma () 82 R 120 X
45 - 83 S 121y
122z
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Printer connections

Connect the QC200 to a printer via the printer port or the RS-232 port. Use
the printer port to connect to a parallel printer and use the RS-232 port to
connect to a serial printer. See the illustration at the beginning of this chapter to
locate the printer and RS-232 ports.

To connect to a parallel printer

NOTE
Shut off power to the printer and the QC200 while connecting
the printer cable.

Step 1
Connect the printer cable to the printer port located on the rear of the QC200.

Step 2
Connect the printer cable to the parallel printer.

Step 3
Restore power to the printer and QC200.

Step 4
Press the menu key.

Step 5
Press the setup soft key.

Setup | Prog | Extra ‘ Cle
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Step 6
Highlight the porzs field as shown.
Ports mm[* [+ ]
R5232
About Baud 9600
Display Word Len 8
|IE|nctotli(ers. Stop Bits 2
Pr(i)nt eys Parity None
Form Chars Handshake Hard
I Data Display
Measure EQC Delay
Sounds EOL Delay b ]
Supervisor | Parallel
- Data None
Step 7
Enter the following RS-232 port settings.
Ports mm{ 1]+ |
R5232
About Baud 9600
Display Word Len B8
Encoders Stop Bits 2
Er?rt;t Keys Parity None
Form Chars Handshake Hard.
|Ports Data None
Measure EOC Delay
Sounds EOL Delay b ]
Supervisor | Parallel
— Data
Mone | Display Tol Rpt |

Port settings:

RS-232 data: None

Parallel data: Display, report, or tolerance (tol rpt) report
Step 8
Press the finish key twice.

The parallel printer is connected to the QC200. Press the send/print key to
print reports.
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To connect to a serial printer

NOTE
Shut off power to the printer and the QC200 while connecting
the printer cable.

Step 1
Connect the RS-232 cable to the RS-232 port located on the rear of the QC200.

Step 2
Connect the RS-232 cable to the serial printer.

Step 3
Restore power to the printer and the QC200.

Step 4
Press the menu key.

Step 5
Press the setup soft key.

Setup | Prog | Extra ‘ Cle

Step 7
Highlight the porss field as shown.
Ports Imm|[1 |+
R5232
Ahout Baud 9600
Display Word Len 8
Encoders Stop Bits 2
E:::; " Keys Parity None
Form Chars Handshake Hard.
I Data Display
Measure EOC Delay
Sounds EOL Delay o
Supervisor | Parallel
- Data MNone
NOTE

Use the arrow keys to highlight the desired field.

6-47



Chapter 6 Communications

Step 8
Enter the following RS-232 port settings.

Ports mm] 1t [+ |
R5232

About Baud 9500
Display Word Len 8

Print ¥ Parity Mone
Form Chars Handshake Hard.
[Fors— Data Report
eneira EQC Delay 10000
Sounds EOL Delay 125000 |
Supervisor | Parallel

- Data MNone
Port settings:

Bits per second: 9600
Word length: 8

Parity: None
Stop bits: 1
Flow control: Hardware
EOL delay: 125,000
EOC delay: 10,000
Parallel data: None

Step 9

Highlight the print field as shown.

[Print jmm]1* [+ |

Report Width BO

About Lines / Page

Display Form Feed  Yes

Encoders

Pre Line

Iw Post Line [0 13
Form Chars Post Form

Auto Label  Yes

rv?er;:ure Print Edges Off
Sounds Print Units Yes
supervisor  |IRDA Enabled No
i Parallel Retry [0 |
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Step 10
Enter the following print settings.
Print mm [ [1 [+
Report Width 80
About Lines / Page
DRy o [Form Feed  ITNENNNN
E'ncoiers Pre Line
[potKevs post Line  [1013
Form Chars Post Form
Ports Auto Label Yes
Measure Print Edges ~ Off
Sounds Print Units Yes
Supervisor IRDA. Enabled Mo
— Parallel Retry 0|
e [ [
Print settings:
Form feed: No
Post line: 10 13
NOTE

Use ascii character codes 10 (line feed) and 13 (carriage return)
to instruct the printer to perform a line feed and carriage return
at the end of each line. Press the decimal key on the numeric
keypad to put a space between the ascii codes.

Step 11
Press the finish key twice.

The serial printer is connected to the QC200. Press the send/print key to print
reports.

NOTE

Some additional configuration may be required for serial
printers. Consult the printer manufacturer’s literature for more
information.
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Keyboard Commands
Use keyboard commands to operate the QC200 via a computer connection.
Keyboard commands can perform the task of any button on the front of the
QC200. For example, typing keyboard command KEY 33 in HyperTerminal is
the same as pressing the enter key.

NOTE
c Versions 1.21 and above recognize the following keyboard
command format: @/d. For example, typing @33 is the same as
pressing the enter key.

QC200 Keyboard Commands

id Key Name id Key Name

1 Left fast track key 23 2

2 Right fast track key | 24 | 3

3 Zero X axis 25 4

4 Zero Y axis 26 5

5 Zero Q axis 27 6

7 Left arrow 28 7

8 Up arrow 29 8

9 Right arrow 30 9

10 Down arrow 31 .

11 Soft key 1 32 +/-

12 Soft key 2 33 Enter

13 Soft key 3 34 Finish

14 Soft key 4 35 Cancel

15 | Softkey5 36 | Quit

16 Print 37 Point

17 mm/inch 38 Line

18 Datum 39 Circle

19 Polar/cartesian 40 Distance

20 Help 41 Angle

21 0 42 Skew

22 1 43 Measure magic
44 Power (display only)
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Before You Begin

Chapter 7
Setup

Day to day use of the QC200 does not require re-configuration of system set-
tings. Most of the procedures in this chapter are performed during initial instal-
lation and are rarely changed. Understand that changes made on any of the
setup screens affect the operation of the QC200. Only properly trained super-
visory personnel should alter the QC200 setup. To prevent unintended or
unauthorized changes to the system setup, many setup fields are password re-
stricted. For example, the encoder setup screen is displayed on the left with
password restriction. Only the axis field can be accessed. The encoder setup
screen shown on the right is how the screen is displayed once the supervisor
password is entered. All the fields can now be accessed.

Encoders mm| 1 [+ ] Encoders mm[ |1 [+ ]
Axis X Axis X

About About

Displa Res 0.0010000000 Displa Res 00010000000
Hot Keys Hot Keys

Print Print

Form Chars Type TIL Form Chars Type IIL

Ports Ref Marks None Ports Ref Marks None
Measure M.Z. Cnts 0 Measure M.Z. Cnts [ I
Sounds Reversed Mo Sounds Reversed No
supervisor | Interpolation X1 Supervisor  |Interpolation X1

- Units MM - Units MM
CAUTION

Do not change any QC200 setup screens or fields unless you are
certain what the change will do. Attempting to correct a problem
by changing setup fields at random will worsen any existing
problem. Contact your Metronics distributor before proceeding.

Supervisor password

Enter the supervisor password on the supervisor setup screen to access password
restricted setup fields. Contact your Metronics distributor to receive your pass-
word. Limit password use to operators or supervisors propetly trained to change

the QC200 setup.
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To enter the supervisor password

NOTE
c Contact your Metronics distributor to receive your password.

Step 1
Press the menu key.

Step 2
Press the setup soft key.

Setup Frog | Extra ‘

r- etup soft key
N ]

. —

Step 3
Highlight supervisor field as shown.

Supervisor mm[ |1 [+ ]
[I—

Password

A_bolut
Display
Encoders Programs Unlock
Hot Keys
Print

Form Chars
Ports
Measure
Sounds

Supervisor
e il

NOTE
Use the arrow keys to highlight the desired field.

Step 4
Highlight the password field as shown.

Supervisor mm{ [ |+
Password

About
Display
Encoders
Hot Keys
Print

Form Chars
Ports
Measure
Sounds
[Supervisor

—

Programs Unlock
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Step 5

Enter the supervisor password as shown.

Supervisor mm{ 1 [+ |
Password
About

Display
Encoders
Hot Keys
Print

Form Chars
Ports
Measure
Sounds
[Supervisor

—

Programs Unlock

Step 6
Press the finish key.

All password restricted setup fields can now be accessed.
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Setup Screens

7-4

Press the menu key and then the setup soft key to view setup screens. Use the list
on the left-hand side of the screen to select the desired setup screen. Setup

screens on the QC200 are as follows:

. About

. Display

J Encoders

. Hotkeys

. Print

. Form (form chars) characters
i Ports

. Measure

. Sounds

. Supervisor

. Squareness

. LEC

i SLEC

i NLEC

. Scale factor

. Miscellaneous (misc)

. Clock

About

Highlight the about field in the list as shown.
About mm[ 1 [+ |

English Yes

|ﬂ@— Francais Mo
Display Deutsch No

5nc o?i(ers Espafiol No
Pr?rtlt €ys Itahano No
Form Chars Partugugs No
Ports

2’:::_?;3;& Version 1.22b

Supervisor X¥. OE. Tol

-

Use the about setup screen to change the language on the QC200 display. Soft-
ware version information and factory options are displayed on the bottom of the

screen.
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Display

Highlight the display field as shown.

Display mm[[1 [+
MM Disp Res [0_0001

About Inch Disp Res [0.0001
DM5 Disp Res [0.00.07

Encoders DD Disp Res [0001

Eﬁ;t'{eys startup Linear MM

Form Chars Startup Angular  DM5

Ports Radix Decimal

Measure Current Angular DMS

Sounds

Supervisor

T

Use the display setup screen to enter measurement resolution and display param-

cters.

Set display resolution fields to match encoder resolution.

Display mm[ |1 [+
MM Disp Res 0.0001
About Inch Disp Res 01
|Cisplay DMS Disp Res 01
Encoders DD Disp Res 001
ll;ﬁrtltKeys Startup Linear MM
Form Chars Startup Angular  DM5
Ports Radix Decimal
Measure Current Angular  DM5
Sounds
Supervisor
T

Set the startup linear and startup angular fields to define the default display of
linear and angular measurements. For example, set startup linear to mm (milli-
meters) to display linear measurements in metric units each time the QC200 is

started.

Display m[ [ [+ ]
MM Disp Res .0001

About Inch Disp Res 01

|Dizplay DM5 Disp Res 01

Encoders —Ipp pisp Res 1

Il;ir?rt]tl(eys startup Linear

Form Chars Startup Angular  DM5

Ports Radix Decimal

Measure Current Angular  DMS

Sounds

Supervisor

T

m Inch | Last |
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7-6

Set the radix field to decimal or comma. There is no difference between measure-
ments displayed with a decimal radix or a comma radix. Select the radix appro-
priate for your reporting needs.

Display mm[ |1 [+ |
MM Disp Res .0001

About Inch Disp Res 0001

|Display DM5 Disp Res 00.01

Encoders DD Disp Res 001

ll;ﬁrtltKeys Startup Linear MM

Form Chars Startup Angular  DM5

horm Radix

Measure Current Angular  DM5

Sounds

Supervisor

T

i [T

Set the current angular field to define the angular units of measure for the current
session. If the current angular field is different from the startup angular field, the
units shown in the startup angular field are displayed when power is cycled off
and on.

Display mm[[1 [+ |
MM Disp Res [0.0001
About Inch Disp Res [0-0001
[Display DMS Disp Res  [0.00.01
Encoders DD Disp Res [0.001

Er?rtltKeys Startup Linear MM
Startup Angular DMS

Eg:’g; Chars 1o dix Decimal

Measure Current  Angular

Sounds
Supervisor
—

oo G | |
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Encoders
Highlight the encoder field as shown.

Encoders jmm[ [ [+ |
Axis X

About

DISEHE = Res 00010000000

Hot Keys

Print

Form Chars gy?e ITL

Ports ef Marks None

Measure MZ Cnts [ ]

sounds Reversed No

Supervisor Interpolation X1

— Units MM

Use the encoder setup screen to define encoder parameters for each axis.

Set the resolution field to match the resolution of the encoder. For example,
enter 0.0001 for 1 micron encoders.

Encoders fom[ [ F |
Axis X
Ahout
[Bonlay_——Res 0-0010000000
Hot Keys
Print
Form Chars gype 1L
Ports ef Marks  Mone
Measure M.Z. Cnts [ —
Sounds Reversed No
Supervisor Interpolation X1
- Units MM

Highlight the type field and select the desired encoder type.

Encoders mm| 1 [+ |
Axis X

About
[ismlay____IRes 0 6010000000
Hot Keys

Form Type
Form Chars Ry?

Ports et Marks Mone
Measure M.Z. Cnts

sounds Reversed No
Supervisor Interpolation X1

- Units MM

SR ~nalog | MTiser | MTI 2 |
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=

There are four types of encoder interfaces supported by the QC200:
. TTL

. Analog

. Mitutoyu (MTISer) serial

i Mitutoyo (MTI 2) 2

NOTE

Use Mitutoyo (MTISer) serial for Mitutoyo products that use 10
pin rectangular connectors. Choose Mitutoyo (MTI2) 2 when
there is an EXE box between the QC200 and the actual encoder
device.

Highlight the reference (ref marks) field and select the desired reference marks.

Encoders mm[[1 [+
Axis X
About
Display Res 0.0010000000
[Enc oders |
Hot Keys
Print
Formn Chars ;yﬁge TIL
Ports ef Marks Hone
Measure M.Z. Cnts o ]
Sounds Reversed Mo
Supervisor  |Interpolation X1
- Units MM
I et [Abs Ac[Abs HH] Manual

Reference marks are used for segmented linear error correction (SLEC) or non-linear
error correction (NLEC). There are four types of reference marks recognized by
the QC200:

. Reference (ref)

. Absolute (Abs AC) acu-rite

. Absolute (Abs HH) Heidenhain

. Manual

Press the none soft key if your system does not use reference marks.

Ref |Abs AC

r None soft key
[
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Highlight the machine zero (MZ Cnts) counts field. Use the machine zero (MZ
Cnts) counts field to define the machine zero position of an (Acu-Rite Absolute)
encoder.

Encoders o[ [ [F]
s X
Ahout
’%F%L‘ Res [0-0070000000]
|Encoders
Hot Keys
Print
Form Chars Type 1L
Ports Ref Marks None
Measure Mz cnts  ENEEE
Sounds Reversed No
Supervisor Interpolation X1
-~ Units MM

Enter zero (0) to record the current encoder position as the machine zero for the
next system startup. Machine zero does not change during power cycles unless
this field is reset to zero.

NOTE

Use the following settings with machine zero counts: select
absolute (abs ac) acu-rite in the reference (ref marks) field and
set the startup zero field on the measurement setup screen to
yes.

Highlight the reversed field. Reverse the direction of the selected axis by pressing
the yes soft key. Press the no soft key to maintain the current direction of the axis.

Encoders jmm 11 [+ |
Axis X

About
IEr:iE(iaFers_| Res 0.00700000600
Hot Keys

Print

Form Chars ;y];()e L

Ports ef Marks None
Muazsure MZ Cnts [ ]
Sounds Reversed Mo |
Supervisor  |Interpolation X1

— Units MM
o IS
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Highlight the interpolation field. Press the soft key for the desired interpolation

value.
Encoders jmm{ ] [+
Axis X
About
Displa Res 00010000000
|Encoders
Hot Keys
Print
Form Chars Type T
Porls Ref Marks None
Measure M.Z. Cnts
Sounds Reversed Mo
Supervisor  |Interpolation
— Units MM
%1 x2 | x5 | x10 |

Highlight the units field. Press the soft key for the desired units of measure
(millimeters or inches) that correspond to the encoder used.

Encodlers o[ F ]
Axis X
About
@:}ifers Res [0.0010000000]
Hot Keys
Print
Form Chars ;Y]F(’E TIL
Ports ef Marks  None
Measure M.Z. Cnts [ —
Sounds Reversed Mo
Supervisor Interpolation X1
~ Units MM
i
NOTE

Perform the above encoder setup functions for each axis.
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To calibrate the Q axis

NOTE
This example assumes that the type, interpolation, and units
fields are properly set for the encoders in use.

NOTE
Rotate the Q axis to zero (0) degrees before calibrating.
Step 1
Highlight the axis field as shown.
Encoders mm[[1 [+
Axis

A_boll.lt

F%L\Dls a Res
|Encoders

Hot Keys

Print

Type ik

:g:g; Chars Ref Marks  None

Measure MZ Cnts 0|
Sounds Reversed No

Supervisor Interpolation X1

—~— Units MM
v [ ol
Step 2
Press the Q axis soft key.

Q axis soft key

Step 3

Highlight the units field as shown.

Encoders mm[ |1 |+
Axis Q

About

I,%% Res 00000031167 ]

E"COKE'S Teach Amt [T°00'00 ]

pr?rtnt €¥s  |scale Cnts  [5GOO I

Form Chars ;y];()e TTL

Ports ef Marks None

Measure MZ Cnts [0 ]

Sounds Reversed No

Supervisor | Interpolation X1

~ Units
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Step 4
Press the degrees (deg) soft key.

Deg

Degrees soft key

Step 5
Highlight the teach amount (teach am) field as shown.
Encoders mm|[1[+]
Axis Q

About
Displa Res 00000031167
'E"CtoKe“ Teach Amt  [ECCKTH
Pr?nt Eys Scale Cnts  [5600 |
Form Chars Type IIL
Ports Ref Marks MNone
Measure MZ Cnts [0 ]
Sounds Reversed No
supervisor | Interpolation X1

- Units Deg

Teach | Reset | Calc | |

Step 6

Enter the desired teach amount.

Encoders mm|[1 [+ |
Axis Q

About

Display Res

Encoders | teach amt  EEQ

Il;l:i)rt]tKeys Scale Cnts 5600 |
Form Chars Type N

Ports Ref Marks None
Measure MZ Cnts [0 ]
Sounds Reversed Mo
Supervisor Interpolation X1

- Units Deg

Teach | Reset ‘ Calc | |

NOTE
Use a large teach amount. For example, enter a teach amount
between 180 degrees and 270 degrees.
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Step 7
Highlight the scale counts (scale cnts) field as shown.
Encoders mm[[1 [+
Axis Q
About
IDIS la Res 0.0000031167
ﬁncoKers Teach Amt
Prci)rEt €ys Scale Cnts
Form Chars ;y?e ITL
Ports ef Marks None
Measure M.Z. Cnts
Sounds Reversed No
Supervisor Interpolation X1
— Units Deg
Teach ‘ Reset ‘ Cale ‘ ‘
Step 8
Press the teach soft key.
Reset | Calc

NOTE

Press the reset soft key to set the scale counts (scale cnts) fields
to zero. It is not necessary to press the reset soft key if the scale
counts field reads zero.

Step 9

Rotate the Q axis 180 degrees.
Encoders mm| 1 [+ |

Axis Q

About

Display Res 0 0005550517
Encoders ] Teach Amt
Hot Keys lscale cnts AN
Form Chars |1¥P® ITL

Ports Ref Marks None

Measure M.Z. Cnts

Sounds Reversed . Mo

Supervisor  |Interpolation X1

- Units Deg
Reset ‘ Calc | |
NOTE

This example uses a teach amount of 180 degrees. Rotate the Q
axis by the amount entered in the teach amount field.
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Step 10
Press the teach soft key.

Reset | Calc |

Step 11
Press the finish key twice.

finish

The Q axis calibration is complete.
To check Q axis calibration

Step 1
Rotate the Q axis to zero degrees.

Step 2
Press the zero axis key for the Q axis.

Step 3
Rotate the Q axis by the teach amount.

Step 3
Compare the Q axis display to the teach amount.
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To calibrate a filar axis

NOTE
This example assumes that the type, interpolation, and units
fields are properly set for the encoders in use.

Step 1
Highlight the encoders field as shown.
Encoders mm[ |1 |+
s k4
Ahout
Displa Res
Hot Keys
Print
Form Chars gype IIL
Ports ef Marks None
Measure M.Z. Cnts I
Sounds Reversed No
supervisor | Interpolation X1
— Units 5%
Step 2
Highlight the axis field as shown.
Encoders mm[ |1 [+
Axis
About
Displa [0.0070000000]
I’ﬁ%‘ Res 0.0010000000
Hot Keys
Print
Form Chars ;y];c)e TTL
Ports ef Marks None
Measure MZ Cnts 0 ]
Sounds Reversed No
supervisor | Interpolation X1
i Units M
v [ [ T
NOTE
Use the arrows keys to highlight the desired field.
Step 3
Press the F axis soft key.
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Step 4
Highlight the resolution (ves) field as shown.
Encoders jmm| [1 [+
Axis F

About
ID'S la Res 0.00000100
El"CtO cers ) Teach Amt (18050000
Pr?nt €ys Scale Cnts
Form Chars ;y?e LIL

Ports ef Marks None
Measure MZ Cnts [0 ]
Sounds Reversed Mo
Supervisor | Interpolation X1

- Units Deg
Mag 2|Mag 3|Mag4|

Step 5
Press the soft key for the desired magnification.

Mag 2 | Mag 3 ‘ Mag

r Magnification soft key
Y.

NOTE
This example calibrates magnification 1. Choose the desired
magnification.

Step 6
Highlight the reach amount (teach ams) field as shown.
Encoders mm{[1 ]+ |
Axis E

About
ID'S la Res 000000100
Pr?rt;t ys Scale Cnts 5600 |
Form Chars Ey][()e IIL

Ports ef Marks Mone
e Mz tts 0]
sounds Reversed No
Supervisor  |Interpolation X1

— Units Deg

Teach | Reset | Calc | |
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Step 7
Use the numeric keypad to enter the length of the standard artifact.
Encoders mm[[L]+]
Axas F

Ahout
I,%rladL‘ Res 0.00000100
H'COKETS Teach Amt [T
Pr?;t eys Scale Cnts  [5600 |
Form Chars ;y?e TTL
Ports ef Marks None
Measure MZ Cnts [0 ]
Sounds Reversed Mo
Supervisor  |Interpolation X1

—~ Units Deg

Teach | Reset | Cale | |

NOTE
This example uses a 1 mm artifact. Enter the correct size for the
artifact on your standard.

NOTE
Use the units of measure that correspond to your standard. For
example, set the QC200 to mm for a metric standard.

Step 8
Press the teach soft key.

Reset ‘ Calc

NOTE

Press the reset soft key to set the scale counts (scale cnts) fields
to zero. It is not necessary to press the reset soft key if the scale
counts field reads zero.
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Step 9
Measure the artifact.

Encoders mm [ [1 [+

Axis E

About
ID'S la Res 00000031167
E"ctoKe’S Teach Amt
Pr?nt €¥YS  Iscale cnts BN
Form Chars Type ITL

Ports Ref Marks None

VS [V A P —
Sounds Reversed No

Supervisor Interpolation X1

— Units Deg
Reset | Calc | |

Step 10
Press the teach soft key.

Reset

Step 11
Press the finish key twice.

finish
The filar axis is calibrated.
To check filar axis calibration

Step 1

Press the zero axis key for the filar axis.

Step 2

Measure the artifact used for calibration.

Step 3

Compare the measurement result to the nominal printed on the standard.
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Hot Keys
Highlight the boz keys field as shown.
Hot Keys mm [ [1 [+
Keys Soft
About 1) Probe
Display ) Teach
Encoders 3 None
ot icce AR s
rin
Form Chars 5) None
Ports
Measure
Sounds
Supervisor
T

Use the hot keys setup screen to save time by assighing common or repetitive tasks
as hotkeys. For example, it takes four steps to clear all features from the features
list. Save three steps by assigning the clear all function as a hot key.

Highlight the keys field as shown.

Hot Keys mm| 1 [+
Keys
Abhout 1) robe
Display 2) Teach
Enc oders 3) None
|Hot Keys 2 None
Print

Form Chars 5) None
Ports
Measure
Sounds
Supervisor
—

Unit |Rem0te| Foot | Wide

Assign hot key functions to the following groups of keys:

|

-

. soft keys

. numeric keys

. remote numeric keys
. foot switches

. fast track keys

Press the soff soft key to assign a hot key function to a soft key button. Press the
unit soft key to assign a hot key function to numeric keys 0 through 9. Press the
remote soft key to assign a hot key function to numeric keys 0 through 9 on a
remote keypad. Press the foot soff key to assign a hot key function to a foot switch.
Press the wide soft key to assign a hot key function to a fast track key.
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Highlight a key number as shown.

Hot Keys mm| |1 [+ |
Keys Soft

About 1) Probe

Display 2) Teach

fcoders —3) (I

lEOtt Keys 4) None

Tin

Form Chars 5) None

Ports

Measure

Sounds

Supervisor

—

m Key |5pecial| Prog |

Assign one of the following functions using the soft keys:

. None: no hot key function assigned

. Key: hot key function assigned by pressing the desired
front panel key

. Special: hot key function assigned from list

. Program: hot key assigned to run designated program

To assign a hot key function

NOTE
This example shows how to assign the teach function to soft
key 2. Use these basic steps to assign hot key functions to other
keys.

Steps 1 through 3 designate the key to be assigned a hot key function.

Step 1
Highlight the keys field as shown.

Hot Keys mm|[1 |+
Keys
About 1) Probe
Display 2) None
Enc oders 3 None
||I;|0tt Keys | 4) None
rin
Form Chars 5 None
Ports
Measure
Sounds
Supervisor
-
Unit ‘Remote| Foot | Wide
NOTE
Use the arrow keys to highlight the desired field.
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Step 2
Press the sof? soft key.

Soft soft key

Step 3

Highlight the key 2 field as shown.

Hot Keys jmm| 11 |+ |
Keys Soft

About 1) Probe

Display 2)

Encoders 3) None
|Hot Keys

Print 4 None
Form Chars
Ports
Measure
Sounds
Supervisor

i
m Key |5pecial| Prog |

Step 4
Press the special soft key.

|5pecial‘ Prog |

Special soft key

Step 5

Highlight the teach function as shown.

Hot Keys _ jmm{ 1|+ |

Ahout Run!

Display Send 2
Encoders Send D

|Hot Keys Send L b
Print Send 1 b
Form Chars [>end X F
Ports Send ¥
Measure Send <

Sounds

Supervisor  |lime
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Step 6
Press the finish key.

The teach function is now assigned to soft key 2.

Hot Keys m[ [ [+]
Keys  Soft
About 1 Prohe
Disslay ~|2)
Encoders ) None
|Hot Keys 5 None
Print
Form Chars 5) None
Ports
Measure
Sounds
Supervisor
T
None | Key |5pecial m:

Functions in the special list include:

Annot
Highlight annotation (annot) in the menu list to toggle between backward and
forward annotation.

DMS/DD
Toggles the display of angles between degrees, minutes and seconds and decimal
degrees.

MCS
Highlight MCS to clear datums and re-establish machine coordinates.

MinMasx

Highlight MinMasx to display the maximum and minimum encoder count on
the selected axis. An absolute range (from the minimum to maximum)is dis-
played as well.

Preset
Highlight preset to preset datums to nonzero values that correspond to known
part coordinates such as dimensions specified by a part drawing.

Preser!
Repeats the last preset datum performed.

Run! (run last program)
Highlight run!to run the last program again.
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NOTE
All send data menu items send data to the RS-232 port. These
commands do not send data through the parallel port.

Send 2

Select send 2 to send the current X and Y axes data to a printer or computer.

Send D

Select send D to send the current diameter data to a printer or computer.

Send L

Select send L to send the current length data to a printer or computer.

Send r

Select send r to send the current radius data to a printer or computer.

Send X

Select send X to send the X axis data to a printer or computer.

SendY

Select send Y to send the Y axis data to a printer or computer.

Send <

Select send < to send angle measurement data to a printer or computer.

Time
Displays the current time.

Zero 2
Zeroes both X and Y axes in the current datum.
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Print

Highlight the print field as shown.

Print o L] ]
Report Width 80

About Lines / Page

Display Form Feed  HNo

E:)ctoii“s Pre Line

Im* Post Line 10 13
Post Form

Eﬂrr't‘: Chars Auto Label Yes

Measure Print Edges off

Sounds Print Units  Yes

Supervisor IRDA. Enabled Mo

- Parallel Retry 0]

Use the print setup screen to format printed reports.

Highlight the report width field as shown.

Print mm{ 1 [+
Report Width
About Lines / Page [60 |
Display Form Feed Mo
Encoders Pre Line
[t Ke¥s post Line IO 13
Form Chars Post Form
Ports Auto Label Yes
Measure Print Edges Off
Sounds Print Units Yes
supervisor  |IRDA Enabled No
- Parallel Retry 0|
2 o BN

Select the desired report width using the soft keys. The following widths are
available: 32, to, and 80 characters.

Highlight the lines/page field as shown.

Print mm| [1 [+
About Report Width 80
\noul Lines / Page
Displary Form Feed %_:).
Encoders Pre Line
[potKeys post Line [0 13
Form Chars PAOSt Form
Ports uto Label Yes
Measure Print Edges  Off
Sounds Print Units Yes
Supervisor  |IRDA Enabled No
. Parallel Retry @]

Enter the desired number of lines per report page. Use a value between 1 and
999 in this field. A typical 8.5 by 11 page contains 60 lines of print.
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Highlight the form feed field as shown.

Print o[ [F]
Report Width BO
élt;gllg;’ IEines /F nge
orm Fee
E]cto?(e“ Pre Line
[P = Post Line [0 13
Form Chars |05t Form
Ports Auto Label Yes
Measure Print Edges Off
Sounds Print Units  Yes
Supervisor IRDA. Enabled Mo
- Parallel Retry [0 ]
e I ———

Use the yes and no soft keys to toggle on/off the form feed printer command.
Essentially, form feed advances the printer to the top of the next page after
printing. This primarily used when printing on pre-formatted forms.

Highlight the pre line field as shown.

Print mm|]1 [+
Report Width BO
About Lines / Page
Display Form Feed No
o, [7e te, —
I%?nttﬁL‘ Post Line  [1013 |
Form Chars PAost Foom [ ]
Ports uto Label Yes
Measure Print Edges Off
Sounds Print Units Yes
supervisor  |IRDA Enabled No
i Parallel Retry [0 |

Use the numeric keypad to enter up to four ascii key codes. Ascii key codes
entered in the pre line field occur before each line of print on a report. For
example, enter ascii key code 32 to insert a space before each line of print. See
chapter 6: communications for more information on the use of ascii key codes.
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Highlight the post line field as shown.

Print mm| [1 [+
Report Width 80

About Lines / Page

Display Form Feed No

Encoders Pre Line C_]

Form Chars PAOSt Form

Ports uto Label Yes

Measure Print Edges  Off

Sounds Print Units Yes

Supervisor  |IRDA Enabled No

—~— Parallel Retry @]

Use the numeric keypad to enter up to four ascii key codes. Ascii key codes
entered in the post line field occur after each line of print on a report. For
example, enter ascii key code 10 and 13 to insert a line feed and carriage return
after each line of print. See chapter 6: communications for more information on
the use of ascii key codes.

NOTE
Enter ascii key codes 10 and 13 as shown for best results when
printing reports.

Highlight the post form field as shown.

Print mm| [ [+ ]
Report Width B0
About Lines / Page
Display Form Feed No
Encoders Pre Line C—]
ot Kevs tpost Line
Form Chars | Fost Form —
Ports Auto Label Yes
Measure Print Edges ~ Off
Sounds Print Units Yes
supervisor  |IRDA Enabled No
— Parallel Retry [0

Use the numeric keypad to enter up to four ascii key codes. Ascii key codes
entered in the post form field occur after each report form. For example, enter ascis
key code 13 to insert a carriage return after each report form. See chapter 6:
communications for more information on the use of ascii key codes.
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Highlight the auto label field as shown. Use the 70 and yes soff keys to toggle on/
off the auto label function. Auto label inserts labels into report data fields. For
example, auto label inserts an “X” label next to X axis data. Turn of auto label
when printing on pre-labeled forms.

Print mm| [1 [+
Report Width BO
About Lines / Page
Display Form Feed Mo
IWL\ Eosi Ene 10 13
ost Form
Form Chars | s\uto. Label
Measure Print Edges ~Off
Sounds Print Units Yes
supervisor  |IRDA Enabled No
— Parallel Retry 0]
(v TE T

Highlight the print edges field as shown.

Print mm| 1[4
Report Width BO

About Lines / Page

Display Form Feed No

Encoders

Pre Line
[HoL Keys post Line IO T3
Post Form

Form Chars Auto Label  Yes

Ports e |Print Edges
Sounds Print Units Yes
supervisor  |IRDA Enabled No

i Parallel Retry [0 |

= N

Press list soft key to view the list of print edges options.

Print mm| [ [+]
80O

About iﬁ? B0
DisSIl;y Standar:
Encoders 5tf2 —

Hot Keys 5tt3 10 13
|Print

Form Chars Y

Ports pi
Measure
Sounds F
Supervisor Mo

- o 1
i [ —
NOTE

Use print edges options with optical edge detection only.
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Select one of the four options from the list:

Off: turn off print edges options

Standard: print X and Y coordinates when crossing edge

Stf2: print X and Y coordinates of edge crossed and last
known coordinates before edge. Stf2 prints results to

two decimal places.
Stf3: print X and Y coordinates of edge crossed and last

kn

own coordinates before edge. Stf3 prints results to

three decimal places.

Highlight the print units field as shown.

Print mm|[1 |+ |
Report Width 80
A,bOIUt Lines / Page
Display Form Feed No
E'nctoiers Pre Line
Ibrme 2 Post Line 10 13
Form Chars Post Form
Ports Auto Label Yes
Measure Print Edges Off
Sounds Print Units
Supervisor IRDA. Enabled Mo
— Parallel Retry 0|
Mo Yes | |

Press the yes soft key to include the units of measurement on printed reports. Press

the 70 soft key to delete the units of measurement on printed reports.

Highlight the parallel retry field as shown.

Print mm|[1 |+ |
Report Wicth 80
About Lines / Page
Display Form Feed No
Encoders Pre Line
Fr?;t"eys |Post Line [0 13
Form Chars PAOSt Form
Ports uto Label Yes
Measure Print Edges Off
sounds Print Units Yes
Supervisor IRDA. Enabled Mo
- Parallel Retry [N

Enter the desired retry number. Thes retry number is the number of times the
QC200 will re-send data to the parallel port when it is busy.
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Form characters (form chars)
Highlight the form characters (form chars) field as shown.

Form Chars o[ |

Pre Form

About

Display
Encoders

Hot Keys
Print

[Form Chars |
Ports

Measure
Sounds
Supervisor

—

Use the form characters setup screen to enter pre form ascii key codes. See
chapter 6: communications for more information on the use of ascii key codes.

Ports
Highlight the ports field as shown.

Ports mm|[1 |+
R5232

About Baud 9600
Display Word Len B
Encoders Stop Bits 2
;'grtlt Keys Parity None
Form Chars Handshake Hard.
(Er— Sone
Measure EQC Delay
Sounds EQOL Delay o
Supervisor  |Parallel

—— Data Report

Use the ports setup screen to establish RS-232 and parallel port settings for
communication with a computer. See chapter 6: communications for more
information about using the QC200 with a computer.

The ports setup screen is divided into two section: RS-232 and parallel. RS-232
fields include Baud, word length (word len), stop bits, parity, handshake, data,
EOC (end-of-character) delay, and EOL (end-of-line) delay. There is one paral-
lel field: data.

NOTE
The handshake field is fixed and cannot be changed by the user.
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Highlight the baud field as shown.

Ports mm|[1 |+
About R5232

Dol Baud 9600 |
Display Word Len B8
Encoders Stop Bits 2

;'grtlt Keys Parity None
Form Chars Handshake Hard.
|Forts Data None
Measure EQC Delay
Sounds EQOL Delay o
Supervisor  |Parallel

—— Data Report

Dec | Inc | | |

Use the baud field to set the baud rate. Press the decrease (dec) soft key to
decrease the baud rate. Press the increase (inc) soft key to increase the baud rate.

Highlight the word length (word len) field as shown.

Ports mm| [+ ]
R5232

Sil;;g; Baud 9500

Encoders g‘:’g;chin E_z

Er?rtlt Keys Panty None

Form Chars Handshake Hard.

Ports ‘ Data hNone

Measure EQC Delay

Sounds EOL Delay o]

Supervisor | Parallel

- Data Report

" HE T

Press the 7 soft key to set word length to 7? Press the 8 soff key to set word length
to 82

Highlight the stop bits field as shown.

Ports o L]+ ]
R5232
About Baud 9600
Enadis | Word Len 8
Stop its PR
Er?rt;t Kevs Parity None
Form Chars gandshake Hard.
[Ports ‘ ata None
Measure EQC Delay
Sounds EQL Delay b ]
Supervisor | Parallel
~ Data Report
R [

Press the 1 soft key to set one stop bit. Press the 2 soff key to set two stop bits.
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Highlight the parity field as shown.

Ports mm|[1 ]|+ |
R5232

About Baud 9600
Display Word Len B
Encoders Stop Bits 2

Hot Keys | parity
Form Chars Handshake Hard.
|Forts Data None
Measure EQC Delay
Sounds EQOL Delay o
Supervisor  |Parallel

—— Data Report
Odd | Even | |

Press the none soft key to select no parity. Press the odd soft key to select odd parity.

Press the even soft key to select even parity.

NOTE
The handshake field is fixed and cannot be changed by the user.

Highlight the data field as shown.

Ports mm|[1 |+
R5232

About Baud 9600
Display Word Len B
Encoders Stop Bits 2

;'grtlt Keys Parity None
Form Chars Handshake Hard.
|Ports Data
Measure EQC Delay B30 |
Sounds EQOL Delay o
Supervisor  |Parallel

—— Data Report
Display | Report |T0| Rpt|

Use the data field to select the data output from the QC200. There are four data
output options:

. None: no data output

. Display: outputs content of DRO screen

. Report. prints standard results report

i Tolerance report (tol rpt): prints tolerance results report

Press the none soft key to select no data output. Press the display soft key to output
the DRO display. Press the report soft key to print a standard results report. Press
the tolerance report (tol rpt) soft key to print a tolerance report.
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Highlight the EOC (end-of-character) delay field as shown.

Ports mm|[1 |+
R5232

About Baud 9600
Display Word Len B
Encoders Stop Bits 2

;'grtlt Keys Parity None
Form Chars Handshake Hard.
|Forts Data None
Measure EQC Delay
Sounds EQOL Delay o]
Supervisor  |Parallel

—— Data Report

EOC delay is a chronological delay following each character sent. Use the nu-
meric keypad to enter a delay value from 0 t0 99,999.

Highlight the EOL (end-of-line) delay field as shown.

Ports mm|[1 [+
R5232

Ahout Baud 95600
Display Word Len 8
Print ¥ Parity Mone
Form Chars Handshake Hard.
IW‘ Data None
Measure EOC Delay
Sounds EOL Delay o |
supervisor | Parallel

- Data Report

EOL delay is a chronological delay following each line sent. Use the numeric
keypad to enter a delay value from 0 t0 9,999,999.

Highlight the parallel data field as shown.

Ports mm| 1[4
R5232

About Raud 9600
Display Word Len 8
Encoders Stop Bits 2
Er?r‘;t Keys Parity None
Form Chars Handshake Hard.
IW‘ Data MNone
Measure EOC Delay
Sounds FOL Delay o1
Supervisor | Parallel

—— Data

None | Display ToI Rpt
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Use the parallel data field to select the parallel data output from the QC200.
There are four parallel data output options:

. None: no data output

. Display: outputs content of DRO screen

. Report. prints standard results report

. Tolerance report (tol rpt): prints tolerance results report

Press the none soft key to select no data output. Press the display soft key to output
the DRO display. Press the report soft key to print a standard results report. Press
the tolerance report (tol rpt) soft key to print a tolerance report.
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Measure
Highlight the measure field as shown.

Measure mm|[1 |+
Annotation Back.

é,boll‘t Fwd Point
Isplay Fwed L

freodrs | Fudbe 5
Il;ir?rt]tl(eys Retain Features Yes
Form Chars Distances Abs
Ports Startup Fero No

l Targeting Zone [1.0000
Sounds Pause Tol Results If Fail
supervisor | Print Tol Results Never
T

Use the measure setup screen to €t parameters for various measurement functions.

Highlight the annotation field as shown.

Measure mm| 1 [+ |
Annotation Back.
1

A_bolut Fwd Point 1]
o | Fad e, 1=
Er?rt]tl(eys Retain Features Yes

Form Chars |Distances Abs

Ports Startup Zero No
|FAcasure Targeting Zone [1.0000 |
Sounds Pause Tol Results If Fail
Supervisor Print Tol Results Never

-
T ——

Use the annotation field to select forward or backward annotation. Forward
annotation requires the user to enter the prescribed number of points for a
feature measurement. Backward annotation allows the user to probe up to 100
points per feature.

NOTE

Backwards annotation requires a minimum number of points
per feature. For example, a minimum of three points are required
to measure a circle.

Press the backward (back.) soft key to select backwards annotation. Press the
Jorward (forw.) soft key to select forward annotation.
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Highlight the forward point (fwd point) field as shown.

Measure mm[ [ [+
Annotation Back.
About Fwd Point
Prfodrs | Ferd Line
wd Crcle
Er?;tl(eys Retain Features Yes
Form Chars |Distances Abs
Ports Startup Zero No
Measure | Targeting Zone m
Sounds Pause Tol Results If Fail
Supervisor Print Tol Results MNever
-

se the numeric keypad to enter the number of points required to measure a
Use th keypad to enter th ber of points required t
point using forward annotation.

Highlight the forward line (fuwd line) field as shown.

Measure mm| 1[4
Annotation Back.

é.bolut Fwd Point ]
1spay Fwd Line

Encoders Fwd Circle

Er?ri;tl(eys Retain Features Yes
Form Chars |Distances Abs
Ports Startup Zero No

|Measure | Tergeting Zone {10000 ]
Sounds Pause Tol Results I Fail
Supervisor Print Tol Results MNewer
Pt

Use the numeric keypad to enter the number of points required to measurea line
using forward annotation.

Highlight the forward circle (fid circle) field as shown.

Measure mm[ [ [+]
Annotation Back.
3‘;3&; Fwd Point
e S H N, =
Egrl’;tKeys Retain Features Yes
Form Chars |DIStances Abs
Ports Startup Zero No
IMeasure Targeting Zone 1,0090
Sounds Pause Tol Results If Fail
Supervisor Print Tol Results MNever
—
| | | |

Use the numeric keypad to enter the number of points required to measure a
circle using forward annotation.

7-35



Chapter 7 Setup

Highlight the retain features field as shown.

Measure mm[ [ [+]
Annotation Back_
SIEI?II;‘; Fwd Point
Fwd Line
Encoders | Fwd Circle @
Print ¥ Retain Features
Form Chars |Distances Abs
Ports Startup Zero No
|Measure Targeting Zone [1.0000 |
Sounds Pause Tol Results If Fail
Supervisor Print Tol Results Never
-
No Yes | |

Press the 720 soft key to delete features in the features list when power is cycled off
and on. Press the yes soff key to retain features in the features list when power is
cycled offand on.

Highlight the distances field as shown.

Measure mm| [ [+ ]
Annotation Back.

élt;s;;; Fwd Point
Encoders | fud (ncle 47
Il;ir?rt]tl(eys Retain Features Yes
Form Chars |Distances Aks
Ports Startup Zero No
|Measure Targeting Zone [1.0000 |
Sounds Pause Tol Results If Fail
Supervisor Print Tol Results MNever
-

-

Press the signed soft key to display the + or - displacements. Press the absolute (abs)
soft key to display absolute distances.

Highlight the startup zero field as shown.

Measure mm|[1 |+
Annotation Back.

é,boll‘t Fwd Point
Isplay Fwed L

o, | b,
Il;ir?rt]tl(eys Retain Features Yes
Form Chars Distances Abs
Ports Startup Zero No

I casure Targeting Zone [1.0000
Sounds Pause Tol Results If Fail
supervisor | Print Tol Results Never
T

B - [ [

Use startup zero to prompt the user to zero the machine after startup. Press the
yes soft key to prompt for machine zero. Press the 70 soff key to skip the machine
zero prompt.
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Highlight the targeting zone field as shown.

Measure mm[ |1 |+
Annotation Back.
About Fwd Point ]
ooy, | i
Fwd Circle @]
Er?rtltKeys Retain Features Yes
Form Chars Distances Abs

=
(=]

Startup Zero

|,—|K,‘.’,§;:ure Targeting Zone  [ICTITHEN
Sounds Pause Tol Results If Fail
Supervisor Print Tol Results Mewer

-

Use the numeric keypad to specify the size of the targeting zone box. The
targeting zone box is displayed when running a program. Only points within

the targeting zone box are accepted when a program is running,.

Highlight the pause tolerance results field as shown.

Measure mm|[1 [+

Annotation Back.
About Fwd Point ]
Poes | Fod Lne 2]

wd Circle

Er?ri;tl(eys Retain Features Yes
Form Chars |Distances Abs
Ports Startup Zero No
Ineasure | Targeting Zone {000}
Sounds Pause Tol Results
Supervisor Print Tol Results MNewer
Pt
m If Pass |Always|

Use the pause tolerance results field to pause a program depending on the results of
feature tolerances. Press the never soft key to continue the program regardless of
tolerance results. Press the 7ffail soft key to pause the program for failed tolerance
results. Press the #fpass soft key to pause the program for passed toleranced results.
Press the always soft key to pause the program after each tolerance step pass or fail.
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Highlight the print tolerance results field as shown.

Measure mm|[1 |+
Annotation Back.
é,boll‘t Fwd Point
Isplay Fwed L 2
Encoders | Fud Circle ]
Il;ir?rt]tl(eys Retain Features Yes
Form Chars Distances Abs
Ports Startup Zero No
|easure Targeting Zone [1.000
Sounds Pause Tol Results If Fail
Supervisor  |Print Tol Results
T
If Fail | If Pass |Alway5|

Use the print tolerance results field to print a report depending on the results of
feature tolerances. Press the never soft key to print no report regardless of tolerance

results. Press the #f fail soft key to print only failed tolerance results. Press the 7f°
pass soft key to print only passed toleranced results. Press the always soft key to

print each tolerance result pass or fail.

Sounds
Highlight the sounds field as shown.

Sounds mm[ 1 [+ ]
Warning Simple

About Point Entry simple

Display Begin Measure Mone

Encoders Good Result None

Il;ir?rt]tl(eys Failed Result Mone

Form Chars Excless Form None

Ports olume 2]

Measure

|[Sounds

Supervisor

T

Use the sounds setup screen to toggle sound features on/off and adjust speaker
volume.
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Highlight the warning field as shown.

Sounds mm 1 [+
Warning | | ﬁ

About Point Entry Simple
Display Begin Measure  None
E:)ctof(i“s Good Result None
Print ¥ Failed Result None
Form Chars Exriess Form None
Ports Volume

Measure

[Sounds ]

Supervisor

—

o B T

Use the warning field to toggle the warning beep on/off. The warning beep
sounds anytime the QC200 displays an on-screen warning. Press the none soft
key to turn off the warning beep. Press the simple soft key to turn on the warning

beep.

Highlight the point entry field as shown.

Sounds mm[ |1 |+
Warning Simple

About Point Entry

Display Begin Measure None

Encoders Good Result None

Er?r‘;tKeys Failed Result None

Form Chars Excless Form MNone

Ports olume 2]

Measure

[Sounds |

Supervisor

—

BN -

Use the point entry field to toggle the point entry beep on/off. The point entry beep
sounds after each point is entered during a measurement. Press the none soft key
to turn off the point entry beep. Press the simple soft key to turn on the point
entry beep.
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Highlight the begin measure field as shown.

Sounds mm[ 1 [+ ]
Warning Simple

About Point Entry simple

Display Begin Measure

Encoders Good Result None

Il;ir?rt]tl(eys Failed Result Mone

Form Chars Excless Form None

Ports Volume

Measure

[Sounds

Supervisor

T

smpe || ]

Use the begin measure field to toggle the begin measure beep on/off. The begin
measure beep sounds prior to each feature measurement. Press the none soft key to
turn off the begin measure beep. Press the simple soff key to turn on the begin
measure beep.

Highlight the good result field as shown.

Sounds mm[ 1 [+ ]
Warning Simple

About Point Entry simple

Display Begin Measure Mone

Encoders | Good Result

Il;ir?rt]tl(eys Failed Result Mone

Form Chars Excless Form None

Ports Volume

Measure

[Sounds

Supervisor

T

smpe || ]

Use the good result field to toggle the good result beep on/off. The good result beep
sounds for passed tolerance results. Press the none soft key to turn off the good
result beep. Press the simple soft key to turn on the good result beep.
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Highlight the failed result field as shown.

Sounds mm[]1 [+ |
Warning Simple

About Point Entry Simple

Display Begin Measure  None

E:)ctof(i“s Good Result None

Print ¥ Failed Result [None |

Form Chars E{xriess Form None

Ports olume 2]

Measure

[Sounds ]

Supervisor

—

m Simple | |

Use the failed result field to toggle the failed result beep on/off. The failed result beep
sounds for failed tolerance results. Press the none soft key to turn off the failed
result beep. Press the simple soft key to turn on the failed result beep.

Highlight the excess form field as shown.

Sounds mm[ |1 |+
Warning Simple

About Point Entry Simple

Display Begin Measure None

Encoders Good Result None

Er?r‘;tKeys Failed Result None

Form Chars Excless Form P

Ports Volume

Measure

[Sounds

Supervisor

—

Simple | |

Use the excess form field to toggle the excess form beep on/oft. The excess form beep
sounds for features with form values the exceed software defined limits. Press the
none soft key to turn off the excess form beep. Press the simple soft key to turn on
the excess form beep.
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Highlight the volume field as shown.

Sounds mm| |1 [+ |
Warning Simple

About Point Entry Simple

Display Begin Measure  None

Eljcto‘t‘“s Good Result None

Print 4 Failed Result None

Form Chars Excless Form None

Ports Volume

Measure

[Sounds |

Supervisor

—

Use the numeric keypad to enter a volume level from 0 to 10.

Supervisor
Highlight the supervisor field as shown.

Supervisor mm{ 1[4
Password PRXOOKEX
About

Encodrs | o0 tnlock

Hot Keys
Print

Form Chars
Ports
Measure
Sounds

| [Supervisor

-

Use the supervisor setup screen to enter the supervisor password lock/unlock pro-
grams.

See the beginning of this chapter for more information on the password field.
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Highlight the programs field as shown.

Supervisor mm[1 |+ |
Password e
About

Display | programs

Encoders
Hot Keys
Print

Form Chars
Ports
Measure
Sounds
[Supervisor |
T

oo N

Use the programs field to lock or unlock the following programming functions:
record, edit, copy, and delete. Press the unlock soft key to unlock the programming
features. Press the lock soft key to lock the programming features.

Squareness
Highlight the squareness field as shown.

Squareness mm|[1 [ 4]
. Angle 90~00°00
Display Master Axis X
Encoders

Hot Keys

Print

Form Chars

Ports

Measure

Sounds

SUEervisor

——

Use the squareness setup screen to compensate for small machine errors between the

X and Y axes.
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Highlight the angle field as shown.

Squareness mm 1|+
Angle 90%00'00"
X

.

Display Master Axis
Encoders
Hot Keys
Print

Form Chars
Ports
Measure
Sounds
Supervisor
[Squareness |
—

Teach | | | |

Use a standard imprinted with a perfect right angle to obtain the measurement
for the angle field. Enter the result of the angle measurement in the angle field
using the numeric keypad or press the zeach key and measure the angle.

Highlight the master axis field as shown.

Squareness {11+ |
- Angle [50%00'00" |
Display Master Axis

Enc oders
Hot Keys
Print

Form Chars
Ports
Measure
Sounds
Supervisor
[Gquareness |
-

Y [ ]

The master axis is the machine reference for angular measurements. Press the X
soft key to designate the X axis as the master axis. Press the Ysoff key to designate
the Y axis as the master axis.

LEC, SLEC, NLEC
See the error correction section of this chapter for a detailed discussion of these
setup screens.
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Scale factor
Highlight the scale factor field as shown.

Scale Factor mm| [1 [+
- M

Active Mo

Ports Multiplier 0.00000700

Measure User Settable No
Sounds

Supervisor
Squareness
LEC

SLEC

MMisc.
Clock

——

Use the scale factor setup screen to define a multiplier for measurement results.
Scale factors compensate for part shrinkage or expansion during actual-use con-
ditions.

Highlight the active field as shown.

Scale Factor mm[ |1 [+
. Active )
Ports Multiplier

Measure User Settable Mo
Sounds

Supervisor
Squareness

SLEC

[Scale Factor
Misc.

Clock

MO ve [ [

Press the yes soft key to turn on the scale factor compensation. Press the 70 soft key
to turn off the scale factor compensation.

Press the yes soft key to activate the Scale factor function.
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Highlight the multiplier field as shown.

Scale Factor mm[ 1 [+ |
- Active No

Ports Multiplier 0.00000100
Measure User Settable No
Sounds

Supervisor
Squareness
LEC

SLEC

[Scale Factor |

Use the numeric keypad to enter the user-defined multiplier value.

Highlight the user settable field as shown.

Scale Factor o] 1T |
. Active Mo

Ports Multiplier 000000100
Measure User Settable [

Sounds
Supervisor
Squareness
LEC

SLEC

[Scale Factor |
Misc.

Clock

B v | [

Press 7o soff key to password restrict the scale factor setup screen. Press the yes soff
key to grant user access to the scale factor setup screen.
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Miscellaneous (misc)
Highlight the miscellaneous (misc) field as shown.

Misc. l [mm{ ]t |+
- Key Delay (6]
:‘0"‘5 Contrast
Soait€  |Backlight
Supenvisor |AutoDroCnts 0]
Egé'are"ess Scr Saver Min -~ [10_]
SLEC
X External 0 No
I el Y External 0 No
Clock
-

Use the miscellaneous setup screen to set/adjust the following functions:

. Key delay

i Contrast

. Backlight

i Auto DRO counts

i Screen saver minutes
. X external 0

. Y external 0

Highlight the key delay field as shown.

Misc. [rm{ 1 [
- Key Delay
hpa'loer:ssure Contrast
<ounds Backlight
Supervisor |AutoDroCnts 20 ]
Eggareness Scr Saver Min - [T0]
SLEC
Scale Factor | X External 0 No
Misc. Y External 0 No
Cloc

T

Use the key delay field to set the auto-repeat delay for front panel keys. Auto-repeat
repeats the key function if it is held down longer than the delay interval. For
example, press and hold the down arrow key. Notice the cursor block scrolls
repeatedly until the key is released. Use the numeric keypad to enter a key delay
value between 0 and 99. Enter small values for fast repetition or large values for
slow repetition.
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Highlight the contrast field as shown.

Misc. el [ ]
—
Key Delay
. o
Backlight
Sounds
Supervisor |[AutoDroCnts 20 ]
EEE“""‘“‘ Ser Saver Min - [10_]
SLEC
Scale Factor | X External 0 No
Misc. Y External 0 No
Cloc
—

Use the contrast field to adjust the LCD display contrast. Use the numeric
keypad to enter a contrast value between 350 to 425. Values above and below
this range tend to make the display unreadable. Adjust the contrast setting to suit
the lighting conditions of your work area.

Highlight the backlight field as shown.

Misc. mm{[1 |+ |
—_—

Key Delay
l\Pa'Ioe?sure ’:‘.‘.ontrasl
<Sounds Backlight 200
Supervisor Auto Dro Cnts
Squareness |ser saver Min - [10_]
SLEC
Scale Factor |X External 0 No.
Misc. Y External 0 No
Cloc|
—

Use the backlight field to adjust the backlighting of the LCD display. Use the
numeric keypad to enter a backlight value between 0 and 999. Values at the
high and low end of this range tend to make the display unreadable. Adjust the
backlight setting to suit the lighting conditions of your work area.
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Highlight the auto DRO counts (auto DRO cnts) field as shown.

Ports
Measure
Sounds
Supervisor
Squareness
LEC

SLEC
Scale Factor
Misc.

Cloc
.

Key Delay

[Contrast

Backlight
Auto Dro Cnts

X External 0
Y External 0

20 |
Scr Saver Min ~ [10_]

No

No

Use the numeric keypad to enter an auto DRO count value between 0 and 999.
Auto DRO counts define the amount of part movement required before the
DRO refreshes the axis counts.

Highlight the screen saver minutes (scr saver min) field as shown.

Misc. mm{ 11 ]+]
- Key Delay
:."Ioer.;ssure I::ontrasl

Backlight
Sounds
Supervisor |Auto Dro Cnts 2o 1
Egga"’"ess Scr Saver Min I
SLEC
Scale Factor |X External 0 No
Ve Y External 0 No.
Clod
—

Use the numeric keypad to enter a number between 1 and 9999. Screen saver
minutes define the number of minutes before the DRO screen saver is displayed.
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Highlight the X external 0 field as shown.

Misc. [mm{]1 |+ Misc. [mm{]1 |+
- Dela - Dela
:’10"'5 ’ié:rmasl Y Eﬂ :noeffsum ’ié:{\trasl Y
Sounds  [Backiight 200] Sounds Backlight 200]
Supervisor |AutoDroCnts 0] Supervisor |AutoDroCnts 20 ]
{guareness Iser Saver Min {101 {guareness Iser Saver Min {101
SLEC SLEC
Scale Factor |X External 0 Scale Factor |X External 0 No
el (Y External 0 No a YExternal0 [N
Clod| Clod|
— —

Yo | . | Yo | | |

Press the yes soft key if using a rotary type micrometer equipped with a manual
zero button. Selecting yes enables the manual zero button on the rotary mi-
crometer. For all other encoder types, or to disable the manual zero button, press

the 70 soft key. The same principles apply to the Yexternal O field.

Clock
Highlight the clock field as shown.
Clock mm | [1 [+
. Year [1]
Ports Month o
Measure Day o
Sounds Hours o
Supervisor Minutes 0
Squareness Seconds 0]
Date Format M/D/Y
SLEC !
Scale Factor | 1IMe Format 12
Misc .
[Clock |
T

Use the clock setup screen to set and format date/time information.
Highlight the year field to enter the four digit year.

Highlight the month field to enter the month (1 to 12; January to December
respectively).

Highlight the day field to enter the calendar day of the month.
Highlight the hours field to enter the hour.

NOTE

Use the appropriate hours for the desired time format. For
example, enter 1 for 1 pm when using the 12 hour time format.
Enter 13 for 1 pm when using the 24 hour time format.
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Highlight the minutes field to enter the minutes.
Highlight the seconds field to enter the seconds.

Highlight the date format field as shown.

Clock mm|[1 [+ |
e Year 0
Ports WMonth 0]
Measure Day o]
Sounds Hours 0
Supervisor Minutes o]
Squareness Seconds 0
L Date Format  [EOJK]
Scale Factor |Time Format 12
Misc .
[Cock |

T

v/ [ | |

Press the M/D/Y soft key to select month/day/year format. Press the D/M/Y soft key

to select day/month/year format.

Highlight the #me format field as shown.

Cock mm[[1 [+
o Year 0
Ports Month 0]
Measure Day 0
Sounds Hours o]
Supervisor Minutes o
E?cuareness Seconds 0]
S EC Date Format M/DSY
Scale Factor |Time Format
Misc .
[Clock |
~
B < [ [

Press the 12 soft key to select 12 hour time format. Press the 24 soff key to select
24 hour time format.

7-51



Chapter 7 Setup

Error Correction
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There are three error correction methods used with the QC200:

i Linear error correction (LEC)
. Segmented linear error correction (SLEC)
. Non-linear error correction (NLEC).

All QC200 models are equipped with LEC and SLEC. NLEC is sold as a
separate option. Each method compensates for encoder and machine travel
variations with error correction coefficients. Coefficients are determined by
comparing actual measurements of a standard to the nominal values imprinted
on the standard.

Linear error correction (LEC) compensates for variations along the axes using one
correction coefficient for each axis. For example, a LEC coefficient of 0.0002 per
inch applied to a 6 inch measurement along an axis produces a result of 6.0012
inches.

LEC o[ [ F]

. Linear Error Correction
Ports X Standard 00

Measure X Observed
Sounds ¥ Standard

Supervisor ¥ Observed
Squareness

SLEC

Scale Factor
Misc.

Clock

—
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Segmented linear error correction (SLEC) divides each axis into a number of
user-defined segments.

Machine 0,0 .
(Reference) Nominal (Standard)
100 200 300 400 500 600 700 800 SO0 1000 11001200 1300 1400 1500
. B
| | |
100 200 300 400480 S80 700 SO0 900 10001100 12101320 14201520
Actual (Measured)
I ———
"'13 L !
A0 [
[ )
Segment 0
Segment 1 1
Segmant 2 2
Segment 3 3
Segment 4 4 L
Segment 5 5 -
Segment6 6

Each segment has one error correction coefficient to compensate for variation
within the segment. Each axis is also offset (MZ reference) to account for the
variation between the standard datum and machine zero. Apply the nominal
(standard) and measured (observed) segment values from the standard during
the setup process. Specify the machine zero offset during setup as well. Move
the each axis to cross a reference mark/hard-stop during startup to initialize

SLEC.

SLEC mm| [ [+]
. SLEC  Axis X

Ports Enabled off
Meas(t;re

Sounds H

Supervisor g:::c?.;d 0]

Squareness Observed

e N
Misc .
Clock

-
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Non-linear error correction (NLEC) divides the entire measurement area into a

grid.
® L L 4 9
1.4 2.4 3.4 4.4
L \ 4 @ L
1,3 2,3 3,3 43
9 L J
.1,2 .2,2 3,2 4,2
Set datum
(zero axes; \
station 1,1) \
[ @ 4 9
Y Mz offset{ 1 21 31 41

. Syt
Machine X MZ offset
zero

3 X 3 inch grid standard

Each grid cell compensates for variation with its own error correction coefficient.
Specify the nominal and measured X and Y coordinates from the standard dur-
ing the setup process. Enter the machine zero offset from the grid datum during
startup as well. NLEC requires a repeatable machine zero defined on startup.

NLEC [om{ L]+ ]

. MNLEC Off

Print X Pos T
Form Chars |y pgg T
ng;:ure Nominal Actual
Sounds X 0.00000 0.00000
Supervisor Y 0.00000 0.00000
Squareness Machine 0 Cell Size
LEC X [0.0000 0000

SLEC Y[00000 | [p.0000

X Gnd 5ize

pu— Y Gnd Size
NOTE

Set the machine zero by crossing reference marks on the X and
Y axes calibrating the SLEC and NLEC error corrections.
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Linear error correction (LEC)
Highlight the LEC field as shown.

LEC mm] |+ ]
— Linear Error Correction
Ports X Standard )
Measure ¥ Ohserved
Sounds ¥ Standard

Supervisor Y Observed
Squareness

SLEC

Scale Factor
Misc

Clock

—~—

Use LEC to compensate for encoder and machine travel variations.

Highlight the X standard field as shown.

LEC mm|[1 |+
. Linear Error Correction

Print X standard 1.0000

Form Chars |% Ohserved
Ports ¥ Standard

Measure ¥ Ohserved
Sounds

Supervisor
Squareness
JLEC

SLEC

NLEC

—

Use the numeric keypad to enter the nominal value of a point on the X axis of
the standard. For example, if the scale on the standard indicates 1 inch, enter 1

inch in the X standard field.
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Highlight the X observed field as shown.

LEC mm|[1 |+
. Linear Error Correction
Print X Standard

Form Chars |x Observed  [JGLLY
Ports ¥ Standard
Measure Y Observed  [1.0000
ounds

Supervisor

Squareness

ILEC

SLEC

MLEC

T

Use the numeric keypad to enter the actual value of the point as shown on the X
axis DRO display.

Highlight the Ystndard field as shown.

LEC mm|[1 |+
. Linear Error Correction
Print X Standard 1.000
Form Chars | Opserved Mo00 |
m;:ure ¥ Standard 1.0000
Sounds Y Ohbserved
Supervisor
Squareness
ILEC
SLEC
MLEC
T

Use the numeric keypad to enter the nominal value of a point on the Y axis of the
standard. For example, if the scale on the standard indicates 1 inch, enter 1 inch

in the Ystandard field.

Highlight the Y observed field as shown.

LEC mm[ 1 [+ |
- Linear Error Correction

Print X Standard 00
Form Chars |% phserved

Ports Y Standard
Measure

Sounds Y Ohserved 1.0000

Supervisor

Squareness
JLEC

SLEC
NLEC

—

Use the numeric keypad to enter the actual value of the point as shown on the Y
axis DRO display.
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To setup linear error correction

Step 1

Place a glass standard on the measuring device.

Step 2
Zero the X and Y axes on the standard’s datum.

Step 3

Move the crosshair to the desired point on the X axis.

Step 4

Record the X axis result on a piece of paper.

Step 5

Move the crosshair to the desired point on the Y axis.

Step 6

Record the Y axis result on a piece of paper.

Step 7
Press the menu key.

Step 8
Press the setup soft key.

Setup Frog | Extra ‘

r- etup soft key
. | ]

. —
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Step 9

Highlight the LEC field as shown.
LEC mm{[1 ]+ |
. Linear Error Correction
Ports X Standard 00
Measure X Observed

Sounds ¥ Standard

Supervisor Y Observed

ISEuareness
SLEC

Scale Factor
Misc.

Clock

—

NOTE
Use the arrow keys to highlight the desired field.

Step 10

Highlight the X standard field as shown and enter the nominal value of the point
on the X axis of the standard.

LEC mm|[1 |+ |
. Linear Error Correction
Print X Standard 1.0000
Form Chars | Opserved .00

Ports ¥ Standard 00

Measure ¥ Ohserved
Sounds

Supervisor
Squareness
JLEC

SLEC

NLEC

—

Step 11
Highlight the X observed field as shown.

LEC mm|[1 |+
. Linear Error Correction
Print X Standard

Form Chars |x Observed  [JGLLY
Ports ¥ Standard

Measure ¥ Ohserved 1.0000
Sounds

Supervisor
Squareness
JLEC

SLEC

NLEC

—
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Step 12
Enter the actual value of the point as recorded from the X axis DRO display.

LEC mm{[1 |+ |
. Linear Frror Correction

Print X Standard

Form Chars | Observed [IE]

ports Y Standard  [LOOQ |
easure Y Ohserved 1.000

Sounds

Supervisor

Squareness

JLEC

SLEC

MLEC

-

Step 13

Highlight the Ystandard field as shown and enter the nominal value of the point
on the Y axis of the standard.

LEC jmm| 1 [+ |
- Linear Error Correction
Print X Standard [1.000
Form cChars |y ohserved 1000 |
ports ¥ Standard [T
Sounds Y Ohserved 1.0000
Supervisor
Squareness
IEC
SLEC
NLEC
—
Step 14

Highlight the Y observed field as shown and enter the actual value of the point as
recorded from the Y axis DRO display. .

LEC jmm{[1 |+ |
. Linear Error Correction
Print X Standard 000
Form Chars | Ohserved [0.90000
Ports ¥ Standard 1.000
Measure ¥ Observed  [CCCHENNN
Sounds

Supervisor
Squareness

[LEC

SLEC
NLEC

—
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Step 15
Press the finish key twice.

Linear error correction (LEC) setup is complete. The LEC correction coefficient
is applied to all subsequent measurements.
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Segmented linear error correction (SLEC)

Highlight the SLEC field as shown. Use the SLEC setup screen to define error
correction coefficients for segments on the X and Y axes. Segments are comprised
of the axial distance from one SLEC station to the next. There is no specified
minimum or maximum distance between stations. Position stations to compen-
sate for the known variation of each axis. For example, if the midsection of an
axis has more variation than the ends, position several stations close together
through the midsection. Use fewer stations toward the ends and space them
further apart.

Keep in mind that szation 0 should not have a correction value assigned to it.
Generally, station 0 can be any point on the axis where the standard and ob-
served values are the same. Sometimes there is no point on the axis without error.
In this case, station 0 is located at the zero point of the axis. All other stations
follow sequentially from szation 0. For example, station 0 is followed by station
1 followed by station 2 and so on. Up to 30 stations can be defined per axis.

To use SLEC, make sure the the startup zero field on the measure setup screen is set
to yes. This prompts the user to define machine zero at startup. Keep in mind
that SLEC stations are always relative to machine zero. Itis important to select a
repeatable location for machine zero. If the location of machine zero changes so
do the locations of all SLEC stations.

There are three ways to establish machine zero at startup. Each method depends
on the type of encoder used. Use the ref marks field on the encoder setup screen to
define the machine zero method.

Select manualwhen using encoders with no reference marks. Users are prompted
at startup to move the axis to the zero point manually.

Encoders mm[ 1 [+ |
s k4
Ahout
’%F%L‘ Res 0 0010060000
|Encoders
Hot Keys
Print
Form Chars | 1Y€ TTL
Ports Ref Marks Manual
Measure M.Z. Cnts o ]
Sounds Reversed Mo
supervisor | Interpolation X1
— Units 5%
None | Ref [Abs Ac[abs HH [[UEMTEN
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Select refwhen using encoders with a single reference mark. Users are prompted

at startup to move the axis until a reference mark is crossed.

Encoders mm[[1 [+
Axis ®
Abhout
Displa Res 0.6010000000
JEncoders
Hot Keys
Print
Form Chars |1YPe IIL
Ports Mz cnte
Measure M.Z. Cnts o ]
Sounds Reversed No
supervisor | Interpolation X1
— Units [i% 1%
None Abs AC‘Abs HH‘ Manual

There are two types of absolute reference marks supported by the QC200:
absolute Acu-Rite and absolute Heidenhain. Select 2bs ACwhen using Acu-Rite
encoders and abs HH when using Heidenhain encoders. Users are prompted at
startup to move the axis until two reference marks are crossed.

Encoders mm{ 11 |+ | Encoders mm| |1 ]+ |
Axis X Axis X
About About
Displa Res 00070000000 ’_%D'S la Res 00070000000
|Encoders |Encoders
Hot Keys Hot Keys
Print Print
Type TTL Type I
Form Chars |pef Marks LIS Form Chars pef Marks
Measure M.Z. Cnts o ] Measure M.Z. Cnts o ]
sounds Reversed No sounds Reversed No
Supervisor  |Interpolation X1 supervisor  |Interpolation X1
— Units [l — Units M
None | Ref [FaUTRd /bs HH| Manual Mone | Ref |Abs Acm
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To setup SLEC

Steps 1 through 3 turn on startup zero. Startup zero prompts the user to set
machine zero each time it is turned on.

Step 1
Use the arrow keys to highlight the startup zero field on the measure setup screen as
shown.

Measure mm|]1 |+
Annotation Back.

About Fwd Point [

ol | pad e B3
Fwd Circle

eqtl(eys Retain Features Yes

Fgrnm Chars Distances Abs

Ports Startup Zero Yes

|Measure ] Targeting Zone [1.0000

Sounds Pause Tol Results If Fail

supervisor | Print Tol Results Never

T

| v DREE [

Step 2

Press the yes soft key.

Yes soft key

Step 3
Press the finish key.

Steps 4 through 6 identify the type of reference marks used on the measuring
device’s encoders. The method of establishing machine zero depends on the
encoders used and the type of reference mark.
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Step 4
Use the arrow keys to highlight the refmarks field on the encoder setup screen as
shown.

Encoders mm| 1 [+]
Axis X
About
Displa Res 00610000000
|Encoders
Hot Keys
Print
Form Chars Type TTL
Ports Ref Marks MNone
Measure M.Z. Cnts o ]
Sounds Reversed Mo
supervisor | Interpolation X1
- Units M
Ref |Abs AC[Abs HH| Manual
Step 5

Press the soft key that corresponds to the type of reference marks used on the
measuring device’s encoders. This example uses manual reference marks. Select
the appropriate reference marks for your encoders.

Encoders mm|[1 ]+ |
Aoas X

About

Display Res 0.0010000000

[Enc oders |

Hot Keys

Print

Form Chars ;y!cne LIL

ot e |Mz Oty

Measure MZ Cnts [0

Sounds Reversed No

Supervisor | Interpolation X1

- Urits MM

None | Ref [Abs Ac[Abs HH [[YENTGR

Step 6

Press the finish key twice.

Steps 7 through 10 clear all features, datums, and skews from the QC200. Old

skews and datums can interfere with the SLEC setup procedure.

Step 7
Press the menu key.
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Step 8
Press the clear soft key.

Prog | Extra | Clear ‘

Clear soft key "

Step 9
Press the clear all soft key.

ar Ft | Cr Sk | cIr Al |

The following dialog box is displayed.

Current Position [mm|[1[+]

X (0000

Clear the system of all features. )

datums. and skews?

No |Ye5| | |

Step 10
Press the yes soft key.

r Yes soft key

Step 11 ensures that systems equipped with non-absolute reference marks al-
ways cross the same reference marks during the machine zero process.
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Step 11
Move all axes to the most negative position.

Steps 12 through 14 establish machine zero.

Step 12
Use the power switch to turn off the QC200.

Step 13
Turn on the QC200. Press any key when the startup screen is displayed.

Step 14

Set machine zero according to the on screen prompt. This example shows
encoders using manual reference marks.

el F]

Go to x machine zero and press
Enter.

Steps 15 through 20 establish the offset between machine zero and the standard
zero.

Step 15

Place the crosshair on the standard zero.

Step 16
Use the arrow keys to highlight the MZ offset field on the SLEC setup screen.

SLEC
- SLEC  Axis

Print Enabled
Form Chars

Ports
Measure
Sounds
Supervisor
DURIENESS |\ Mz Offset 0.2444

[5LEC |
NLEC

I [F ]
X

ff

=1

iy

Station
Standard
Ohserved

—

Teach | | |
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Step 17
Press the teach soft key.

Step 18
Press the enter key.

Step 19
Press the finish key twice.

Step 20
Press the zero axis key next to the desired axis. This example uses the X axis.

X 0.0000
Y 0.1900 8

Steps 21 through 32 describe how to define szation 0 as the last known point
with no variation between standard and observed values. If no point on the axis
has the same standard and observed values, enter 0 for both the standard and

observed fields.

Step 21
Use the arrow keys to highlight the SLEC axis field.
SLEC |mm| iR | + |
- SLEC Axis X
Print Enabled Off
Form Chars
K;’m’ Station 0]
Soeua:élj;e Standard
Supervisor Observed [
SQUAreNess |y Bffset 000000 |
SLEC
NLEC
~—
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Step 22
Press the desired axis sof? key.

SLEC L F
. SLEC  Axis
Print Enabled Ooff
Form Chars
Ports H

Station 0]
E,Leuar:élge standard
Supervisor Observed
DUUareness \ iz offset 0.00000
BLEC
MLEC
T
v [T ]

NOTE
This example uses the X axis soft key. Press the Y axis soft key to
define a station on the Y axis.
Step 23
Highlight the enabled field as shown.
SLEC mm{]1 [+
— SLEC  Axis X

Tin
Form Chars Enabled
Ports Station 0]
rsv(lila:g;e Standard
Supervisor Observed
TOWAreness |\Mz Offset  [000000 ]
SLEC |
NLEC

el on | | |

Step 24
Press the off soft key.

NOTE

Use the on and off soft keys to toggle the station on and off.

Turn off stations when no error correction is desired and during
error correction setup.
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Step 25
Use the arrow keys to highlight the szation field as shown. Make sure station 01is
entered for this step.

SLEC e
- SLEC  Axis X
Print Enabled off
Form Chars
K;:I)fts Station b
Silﬂ;s;e Standard
Supervisor Ohserved I
Squareness MZ Offset 0.00000
[SLEC ]
NLEC
—
Dec | Inc |Rem0ve| |
Step 26
Use the numeric keypad to enter the nominal value printed on the standard.
SLEC L]+
- SLEC  Axis X
Print Enabled oft
Form Chars
Ports I
Station 0
g‘ruar?(li‘;e Standard E
Supervisor Observed
Squareness MZ Offset 0.00000
SLEC
MLEC
.
Step 27
Highlight the observed field as shown.
SLEC L] ]
- SLEC  Axis X
Print Enabled oft
Form Chars
Knorts Station 0]
iy (fuar?élj;e Standard 0.00000
Supervisor Observed 0
Squareness MZ Offset 0.00000
SLEC
MLEC
.
Teach | | | |
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Step 28
Use the numeric keypad to enter the same value entered in the nominal field.
SLEC mm| [1 [+
- SLEC Axis X
Print Enabled off
Form Chars
K;‘I”ts Station 0]
Pl Standard 0.00000
Supervisor Ohserved 0.0000
DURIENESS |\ Mz Offset 0.00060
SLEC |
NLEC
—
Teach | | | |
NOTE

This example assumes that the last known point with no variation
is 0.

Step 29
Highlight the machine zero offset (MZ offset) field as shown.

[SLEC
. SLEC  Axis

Print Enabled off

Form Chars

Ports : B
Station 0]

Measure Standard 0.00000

Sounds 0
Supervisor Ohserved .00000

Eggareness MZ Offset 0.0000
[SLEC ]
NLEC

——

L
X

=

Teach | | | |

Step 30
Place the crosshair on the standard’s datum.

Step 31
Press the teach soft key.

Teach ‘ |
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The MZ offset value is automatically entered in the MZ offset field.

SLEC o T[]
ray SLEC  Axas X
Print Enabled off
Form Chars
Ports - _
Station 0
I'S\f(lila:él;e Standard 000000
Supervisor Observed 0.00000
Squareness MZ Offset S
[SLEC |
MLEC
T
Teach | | | |
Step 32
Press the finish key.

Station 0 is now defined as the last known point on the X axis with no variation
between standard and observed values. All subsequent stations should show
some variation between standard and observed values.

Steps 33 through 42 define station 1. Station 1 is the first station with variation
between standard and observed values.

Step 33
Use the arrow keys to highlight the station field as shown.
SLEC mm| [1 [+ |

- SLEC Axis X

Print Enabled Off

Form Chars

Knom’ Station
S(fua:g;e Standard bo.oooo
Observed 0 00000

Supervisor

Juareness \Mz offset  [0.00000 |

SLEC
NLEC

—

Dec | Inc |Rem0ve| |

Step 35
Use the increase soft key to enter the desired station number.

Dec | Inc |Remove‘

* Increase soft key
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Step 36
Highlight the standard field as shown.
SLEC mm|[1 |+
- SLEC  Axis X
Print Enabled off
Form Chars
Ports H
Station il}
Supervisor Observed
DUUareness \ iz offset 0.00000
SLEC
NLEC
T
Step 37
Use the numeric keypad to enter the nominal value printed on the standard.
SLEC mm|[1 |+
- SLEC  Axis X
Hot Keys Enabled off
Print
Form Chars :
Station il}
Sounds Observed
Sounds.
Squareness  |MZ Offset 0.24440
LEC
SLEC
T
Step 38
Highlight the observed field as shown.
SLEC mm|[1 |+
- SLEC  Axis X
Hot Keys Enabled off
Print
Form Chars |ctation |
Ports standard 1.00000
Measure Observed
Sounds
Sounds.
Squareness  |MZ Offset 0.24440
LEC
SLEC
T
Teach | | | |
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Step 39
Press the teach soft key.

Teach ‘ |

Step 40
Move the crosshairs to the desired point on the standard. This is the same point
entered as the nominal value in step 37.

SLEC
- SLEC  Axis

Hot Keys Enabled
Print

Form Chars |giation

Ports Standlard 1.00000

Measure
Sounds Observed 0.9445

Supervisor
Squareness |MZ Offset 023330

e
x

t

E |O\

LEC
[SLEC
-

e I —

Step 41
Press the enter key.

NOTE

Do not enter a new value in the MZ offset field. MZ offset is
entered only for station 0. All subsequent stations should show
the same MZ offset value as station 0.
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Step 42
Press the finish key.

Station is now defined.

SLEC
o SLEC  Axis

Hot Keys Enabled
Print

Form Chars
Ports
Measure
Sounds
Supervisor
Squareness  |MZ Offset 073330 |

LEC
|E—

e

Pl [F ]
X

f

=1
=

B |

Station
Standard 1.0000
Ohserved 0.94450

I Teach | | | |

Use steps 34 through 42 to define the remaining SLEC stations. Up to 29
additional stations can be entered on each axis. Do not turn on SLEC until all
the desired stations are defined. The SLEC correction coefficients are applied to
all subsequent measurements when turned on.
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Non-linear error correction (NLEC)
Highlight the NLEC field as shown.

NLEC o] L[]
-~ NLEC off

Fomr X Pos —
Form Chars |y pgs [
Rﬂorts Nominal Actual |
ks X 0.00000 0.00000
Supervisor ¥ 0.00000 [0.00000
Squareness Machine 0 Cell Size
LEC X[0.0060 | [0.0000 |
SLEC Y[00000 | 00000 |
X Grid Size o
- Y Gnd Size P 1

Use NLEC to compensate for encoder and machine variation by applying error
correction coefficients. NLEC correction coefficients apply to each cell of a grid
standard laid out on the measuring envelope.

NOTE
NLEC is not included on all QC200s. Contact your Metronics
distributor to purchase NLEC.

Grid intersections form the corners of a cell. NLEC compares measured values
of intersections to nominal values then generates a correction coefficient for the
cell. Correction coefficients provide error compensation for the entire area of the
grid standard.

Complete the following tasks before performing NLEC setup. Set the startup
zero field to yes on the measure setup screen. Turn on reference marks on the
encoder setup screen. Cycle power to the QC200 to establish machine zero
during startup.
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To setup NLEC

NOTE
Place the standard grid on the measuring device before you begin.

NOTE

Turn off LEC and SLEC before setting up NLEC. LEC and SLEC
correction coefficients applied during NLEC setup produce
inaccurate NLEC correction coefficients.

Step 1
Highlight the NLEC field as shown.

NLEC [in [ [+ |
- NLEC

Form Chars (¥ pos

Ports Y Pos q

2’13‘353’9 Nominal Actual
53u2r\fi50r X 0.00000 0.00000 |
2 ﬂareness Y 0.00000 [0.00000

L?C Machine 0 Cell Size
SLEC X[0.0000 0.00000

_NLEC ¥ [0.0000 0.00000

Scale Factor |X Grid 5ize o

- Y Grid Size o
On | | | Teach

Step 2
Press the off soft key.

Off soft key

Step 3
Highlight the X grid size field as shown.

NLEC T [L]F]

e MNLEC Off

Form Chars |x% pos m 1

Ports ¥ Pos 1

Meas(lijre Nominal Actual

gsugrjimr X 0.00000 0.00000

Squarencss | ¥ 0.00000 [0.00000

LEC Machine 0 Cell Size

SLEc X [0.0000 0.00000

N

Scale Factor |X Grid Size 0

— ¥ Grid Size o ]
| ‘ | | Teach
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Step 4
Enter the grid length for the X axis.

NLEC [in [IL[F]
e MLEC Off
Eo"t" Chars | Ppos L
orLs ¥ Pos i
gfleastljxre Nominal Actual
50“" S X 0.00000 0.00000
s | Y 0.00000 [0.00000
Lg(: Machine 0 Cell Size
SLEc X [0.0000 000000
LT ¥ [D.0000_ 000000
Scale Factor |X Grid Size El
— ¥ Grid Size o ]
| ‘ | | Teach
NOTE

This example uses a 3 inch by 3 inch grid.

Step 5
Highlight the Ygrid size field as shown.

NLEC Tin [ F]
e MLEC Off
Eorrtn Chars |% pos 1
orLs ¥ Pos i
gfleastljxre Nominal Actual
50“" S X 0.00000 0.00000
s | Y 0.00000 [0.00000
Lg(: Machine 0 Cell Size
SLEc X [0.0000 000000
RILEE ¥ [0.0000 0 00000
Scale Factor |X Grid Size B______|
R ¥ Gnd Size

| ‘ | Teach

Step 6
Enter the grid length for the Y axis.

NLEC [in [ [F]
e MLEC Off
Form Chars |y pos [
Ports Y Pos q
g‘leaséllre Nominal Actual
T or | 0-00000 0.00000 |
Squarencss | 0.00000 [o.00000
LEC Machine 0 Cell Size
SLEC % [0.0000 0.00000
[ Y [0.0000 0.00000
Scale Factor |X Grid 5ize B
— Y Grid Size
| | | Teach

7-77



Chapter 7 Setup
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Step 7
Enter the desired cell size for the X and Y axes as shown.
NLEC Tin [ [F]

- Ot

Form Chars |x pos I
Ports ¥ Pos i

gﬂeasalre Nominal Actual
sﬁggn?isor X 0.00000 [0.00000

¥ 0.00000 [0.00000

Squareness Machine 0 Cell Size

SLEC X [0.0000 [.00000
M

Scale Factor X Grid Size B

— ¥ Gnd Size 3

‘ ‘ ‘ ‘ Teach

NOTE
This example uses 1 inch by 1 inch cells.
Step 8
Highlight the actual/error field as shown.
NLEC [n [ILF]

- Ml off

Form Chars |¥ pos 1
Ports Y Pos 1

gt‘leasgre Nominal Actual
Sﬂugr\as'isor X 0.00000
.| Y 0.00000 0.00000

EC Machine 0 Cell Size
SLEC X [0.0000 1.00000

Y [0.0000 1.00000
¥ Grnd Size 3

Y Gnd Size 3

NLEC
5cale Factor B 1
~
ﬁ Error | | | Teach

Step 9

Press the actual soft key.




Quadra-Chek® QC200

Step 10
Press the teach soft key.

‘ | Teach

Step 11
Move the crosshair to the szation 1,1 on the grid standard.

NLEC stn. 1, 1 [in[[L[+]

o X 0.0188
Y 0.0449

Step 12
Press the enter key.

Step 13
Press the finish key.

The QC200 prompts the user to measure the remaining stations on the grid.
Finish NLEC setup by moving the crosshair to the prompted station. Press the
enter key and then the finish key to enter the station. Repeat this process until all
stations are entered.

Step 14
Press the finish key.
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Step 15

Highlight the NLEC field as shown.

NLEC [in [ [F |
e MLEC

Form Chars (¥ pos

Ports Y Pos q

2’13‘353’9 Nominal Actual
53u2r\fi50r X 1.00000 1.00000 |
F ﬂareness ¥ 0.00000 [0-00000

L?C Machine 0 Cell Size
SLEC X[ 1133 1.0000
voosas | 10000 |
M X Grid Size 3

— Y Grid Size 3

On | | | Teach

Step 16
Press the o soft key.

Step 17
Press the finish key twice.

NLEC station setup is complete. Up to 29 cells can be entered on each axis. The
NLEC correction coefficient is applied to all subsequent measurements when

turned on.

On soft key




Chapter 8
Reference

Three non-collinear points are the minimum required to measure a circle. Up to
100 points can be probed during a circle measurement. Use more points for
greater accuracy. Every point on a circle is weighted equally but the first three
points are used to estimate the form. Space the first three points widely to ensure
an accurate form estimate.

The QC200 applies a mathematical algorithm to the probed points. The algo-
rithm shifts the circle around until its circumference is as close to every point as
possible. Further shifting to better accommodate a few points leads to greater
distances from other points.

In the illustration below circle 1 shows three points distributed around a theoreti-
cally perfect circle. Given perfect geometry there is little need to worry about
probing additional points. In real life applications, geometry is never perfect. A
more realistic circle is represented by circle 2. Clearly three points are insufficient
to measure circle 2 accurately.

1 /\3 TN ;
()
Circle 1 Circle 2

Probe more than the three required points to average out inconsistencies in the
geometry. For example, a circle with rough edges is difficult to measure accu-
rately without probing additional points.

Circle 1 Circle 2
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When more than 3 points are used, a rough edge can be measured with greater
repeatability. When 3 points are probed on a circle, each point contributes
approximately 33% to the result. When 100 are used, each point contributes
only 1%. Any single stray point will not severely change the measurement of the
circle as a whole.

Apply these principles to all measurement with the QC200.
Repeatability

Quantization error exists in all geometric measuring systems including the QC200
digital readout system. Repeatability problems can occur when circle measure-
ments distribute the points over less than 90 degrees of arc. Circle points distrib-
uted over less than 30 degrees of arc can cause serious repeatability problems. An
arc of less than 30 degrees may cause serious repeatability problems. Very short
legs of angles may also introduce an error factor.

NOTE
If using a system with a Q axis, increase the magnification of
c small angles to help resolve the angle quantization error to one

minute.

The following chart shows the mathematical effects of the number of points and
the distribution of points on circle measurements. Data on the chartapplies toa
circle with a radius of .250" measured with .00008" (2 Micron) resolution
scales. This chart assumes no system error. Notice the average error above 90
degrees of arc is the scale resolution and the repeatability of the calculation of +/
- 1 count of the scale.

Circle Radius = .250" Encoder Resolution = .00008" (2 Micron)
Unless shown differently, the numbers in this chart are shown to the nearest
.0001" because of metric scale resolution.

Mean = The average true position of the calculated circles center for 0,0.

Max = The total repeatability error that can be expected from the calculated
circles center.
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Degrees of arc

100 300 450 60°
# points Mean | Max Mean | Max Mean | Max Mean | Max
3 .0060 | .0186 .0007 | .0020 .0003 | .0009 .0002 | .0006
4 .0053 | .0174 .0006 | .0018 .0002 | .0008 .0002 | .0004
10 .0041 | .0143 .0005 | .0017 .0002 | .0007 .0001 | .0004
15 .0035 | .0126 .0004 | .0015 .0002 | .0006 .0001 | .0004
20 .0032 | .0107 .0004 | .0013 .0002 | .0006 .0001 | .0003
30 .0027 | .0108 .0003 | .0010 .0002 | .0005 .0001 | .0003

90° 1200 _1800
# points Mean | Max Mean | Max Mean | Max
3 .0001 | .0003 .0001 | .0002 .0000 | .0001
4 .0001 | .0002 .0001 | .0002 .0000 | .0001
7 .0001 | .0002 .0001 | .0002 .0000 | .0001
10 .0001 | .0002 .0001 | .0002 .0000 | .0001
15 .0001 | .0002 .0001 | .0001 .0000 | .0001
20 .0001 | .0002 .0001 | .0001 .0000 | .0001
30 .0001 | .0002 .0000 | .0001 .0000 | .0001
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Best Fit Algorithms

There are four basic algorithms used by the QC200 to determine the best
geometrical form fit of measured features. When the QC200 measures a line it
uses the first two points probed to estimate the form fit of the line. The first three
points are used to estimate the form of a circle. Keep in mind that the form
estimate simply defines the starting point for the best fit algorithm. The esti-
mated form geometry is shifted among the data points by the selected algorithm
to find the actual form.

NOTE
c LSBF and ISO algorithms apply to lines and circles. Inner and
outer algorithms apply only to circles.

Here's how the various QC200 algorithms determine form fit.

LSBF (lines and circles)

The deviation of each point from the estimated form is measured, then squared,
and then added together. Adjustments are made to the line seeking the smallest
possible sum of the squared deviations. All points count equally when using

LSBE

ISO (lines and circles)

The ISO best fit algorithm simply shifts the angle and location of the line until
it has achieved the smallest possible deviation of the outlying points. This
algorithm yields the geometry with the closest outlying data points. The ISO
algorithm considers only the furthest data points.

Inner (circles only)

This algorithm produces the largest inscribed circle possible. This means that the
circle form is defined by the inner most points of the data cloud. In simpler
terms, the inner algorithm produces the smallest circle geometry possible from
the data points.

Outer (circles only)

This algorithm produces the smallest circumscribed circle possible. This means
that the circle form is defined by the outer most points of the data cloud. In
simpler terms, the outer algorithm produces the largest circle geometry possible
from the points.
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Index

A

Annotated drawings 1-
3, 14, 3-5
Arrow keys 3-10
Auto repeat 3-7, 3-37, 3-
50
Axes
filar 8-15
Q 8-11

Backward annotation 2-
6, 3-14, 3-26, 3-28, 8-
34
to select backward annota-
tion 3-26
Best fit algorithms 7-1, 7-
4

C

Cartesian display
coordinatates 3-6
Change soft key 2-19
Circles 2-17
Clock 8-50
Command keys 3-9
cancel key 3-10
enter key 3-9
finish key 3-9
quit key 3-10
Connections 6-1, 8-29
fiber optic 5-4
HyperTerminal 6-3
printer 6-45
SPV-IV 6-14
WinWedge 6-25

Constructions
to construct a datum 2-10
to construct a datum 3-32
to construct a distance
between 2 circles 3-44

Datum 2-10, 3-32
to construct a datum 2-10
to construct a datum 3-32
Display coordinates 3-6
DRO screen 2-3

Edge detection
auto 5-1
calibration 5-9
cross 5-16
distance 5-12
teach 5-9
connections 5-3
light levels 5-6
manual 5-1
troubleshooting 5-8
ENC tests 1-5
Encoder
setup 8-7
Error correction 8-52
LEC 8-52, 8-55
NLEC 8-54, 8-75
SLEC 8-53, 8-61

F

Fast track keys 1-3, 3-11
Feature selection keys 3-7
angle key 3-8
circle key 3-8
distance key 3-8
line key 3-7
measure magic key 3-8
point key 3-7
skew key 3-8

Features 3-23. See Circles
constructing 3-73
circles 3-80
distances 3-74
lines 3-79
points 3-78
skews 3-76
creating 3-61
circles 3-65
lines 3-63
points 3-61
skews 3-71
deleting 3-82
measuring 3-37
circles 3-41
lines 3-39
points 3-38
Features list 3-23
deleting 3-84
Filar axis 8-15
Forward annotation 2-
6, 3-14, 3-26, 3-27, 3-
37, 8-34
to increase required points
(current measurement o
3-29
to select forward annota-
tion 3-26
Fuse 1-5

H
Hot keys 8-19
K

Keyboard commands 6-50
Keypad
numeric keypad 3-11

L

LCD on/off key 3-12
Least squares best fit
(LSBF) 3-21



Index

Lines 2-14
M

Measure magic 3-50
changing features 3-59
circles 3-51
multiple features 3-54

Measuring
circles 2-17

To measure a circle 2-17
lines 2-14
To measure a line 2-14

Menu key 3-12

menus 3-13
clear menu 3-16
edge menu 3-17
extra menu 3-14
program menu 3-13
setup menu 3-13

Mode selection keys 3-5
datum key 2-4, 3-6
help key 3-7
mm/inch key 2-4, 3-6
polar/cartesian key 2-4, 3-6

Non-linear error correction
(NLEC) 8-75

Parallel port 8-29

Part skew 2-7

Polar display coordinates
3-6

Ports 8-29

Power up screen 2-3

Printer 6-45

Printing 6-38, 8-24

Probes

crosshair 2-5

To select optical edge/
crosshair probe 2-5

Index-2

crosshair probe 3-23
to select crosshair probe
3-24
edge detector 2-5
To select optical edge/
crosshair probe 2-5
optical edge detector 3-23
to select auto edge
detection 3-25
to select manual edge
detection 3-25
to select optical edge
detector 3-24
probe soft key 2-5
probing features 3-23
probing methods 2-5
probing technique 3-24
Programs 4-1, 4-2
copying 4-28
deleting 4-31
deleting steps 4-27
editing 4-15
inserting new steps 4-24
program properties 4-18
running 4-12
system settings 4-20

Q
Q axis 8-11
R

Relations
constructing 3-81
angles 3-81
distances 3-81
Relationships 1-2
creating 3-67
angles 3-69
distances 3-67
measuring 3-44
angles 3-46
distances 3-44

Repeatability 7-2
Reports 6-35, 8-24
printing 6-38
RS-232 port 3-15, 6-2, 8-29

S

Safety 3-2
Screen contrast 2-4, 3-4
Screens 3-18
data 3-18, 3-19
DRO 3-3, 3-18, 3-19
graphic 3-18, 3-20
power up 3-3
setup 8-4
about 8-4
clock 8-50
display 8-5
encoders 8-7
form chars 8-29
hot keys 8-19
measure 8-34
miscellaneous 8-47
ports 8-29
print 8-24
scale factor 8-45
sounds 8-38
squareness 8-43
supervisor 8-42
Segmented linear error
correction 8-61
Send/print key 3-12
Skew 2-7, 3-30, 3-76
deleting 3-86
To skew a part 2-7
to skew a part 3-30
Soft keys 3-9
change soft key 3-20, 3-21
angles 3-49
measure magic 3-59
clear all soft key 3-16
clear feature soft key 3-16
clear skew soft key 3-16
clear soft key 3-86
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edge detector
auto e soft key 3-17
d cal soft key 3-17
install soft key 3-17
teach soft key 3-17
x cal soft key 3-17
probe soft key 3-24
recall soft key 3-19, 3-21, 3-
74
tolerance soft key 3-20, 3-
22
view soft key 3-20, 3-21
zoom soft key 3-22
Sounds 8-38
Specifications 1-5
Squareness 8-43
Supervisor password 8-
1, 8-42

T

Targeting view 4-1, 8-37
Tilt adjust 2-3, 3-4
Tolerances 2-20, 3-89
angles 3-119
angle 3-119
circles 3-102
concentricity 3-110
MMC 3-106
runout 3-112
true position 3-102
distances 3-115
width 3-115
lines 3-94
bi-directional 3-94
form (straightness) 3-100
perpendicularity 3-97
points 3-91
true position 3-91
regardless of feature size
(RFS) 2-20
tolerance reports 6-40
true position 2-20

y 4
Zero axes keys 2-13, 3-10

Index-3
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