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Conventions & Terms
QC-300 refers to any of the QC-300 series of instruments. System refers to the QC-300 and the measuring
devices connected to it.

Icons

This guide uses the following icons to highlight information:

WARNINGS
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.

DANGEROUS VOLTAGE

The lightning icon warns of the presence of an uninsulated dangerous voltage within
the product enclosure that might be of sufficient magnetude to cause serious shocks or
death. Do not open the enclosure unless you are a qualified service person approved
by Metronics, Inc., and never open the enclosure while power is connected.

CAUTIONS & IMPORTANT INFORMATION
The exclamation point icon indicates important information regarding equipment

e operation or maintentance, or a situation or condition that can lead to equipment
malfunction or damage. Do not proceed until the information is read and thoroughly
understood.

NOTE
d’ The note icon indicates additional or supplementary information about an activity or

— y concept.

Safety & Maintenance Considerations
General safety precautions must be followed when operating the system. Failure to observe these precau-
tions could result in damage to the equipment, or injury to personnel.

It is 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.

Safety information is also included on the next page and in Chapter 2: Installation.




WARNINGS
Disconnect the QC-300 from power before cleaning.

The QC-300 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
accessories that remove the third grounded connection such as a 2-wire power plug adapter create
a safety hazard and should not be permitted. If a 3-wire grounded outlet is not available, ask your
electrician to provide one.

DANGEROUS VOLTAGE

Do not open the enclosure unless you are a qualified service person approved by
Metronics, Inc., and never open the enclosure while power is connected. There are no
user-serviceable components or assemblies inside. Refer servicing to qualified service
personnel.

General Maintenance

Disconnect the QC-300 from power 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 QC-300 has been dropped or the exterior has been damaged

» The QC-300 exhibits degraded performance or indicates a need for service some other way

Cleaning the enclosure

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. Instructions for cleaning the touch screen are different and are given below.

Cleaning the touch screen

The touch screen should be cleaned as described below to prevent scratching or wearing the screen surface
and to prevent liquids from leaking into the enclosure.

Use only a soft, lint-free cloth dampened with water for cleaning the touch screen. Never use abrasive
cloths or paper towels. Never use abrasive cleaners, and never use detergents or solvents. Only dampen
the cloth, do not use a cleaning cloth that is dripping wet. Never spray the screen.

If the screen is badly soiled, the cloth can be dampened with a 50:50 mixture of isopropyl alcohol and
water. Remember, only dampen the cloth, do not use a cleaning cloth that is dripping wet, and never spray
the screen.
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Chapter 1:
Overview

The Quadra-Chek 300 series is a family of advanced digital readout systems for performing 2, 3 and 4 axis
measurements at very high levels of precision and accuracy. Dimensional inspection of components can be
made using comparator or toolmaker’s microscope systems as part of in-line production activities or final
quality inspection.

Feature points are entered using crosshairs or (optional) optical edge detection. Feature type can automati-
cally be determined by the system using Measure Magic. Level and skew compensation can be performed
on misaligned parts prior to measurements to eliminate the need for time-consuming fixturing.

Sequences of key-presses used to perform measurements can be recorded and stored as programs. These
programs can be replayed later to perform complete measurement sequences. Sequences can be as simple as
measuring a line, or can be expanded to include skew adjustment, datuming, the measurement of multiple
features, tolerancing and printing reports of measurement results. Programs can include the CNC motion
control option to fully automate program execution, increase thoughput and simplify operator tasks.

The intuitive interface will be familiar to users of
the QC-200 and other Metronics digital readouts.
Operators will find the QC-300 easy to under-
stand and use thanks to the large color touch
screen LCD display.

The color LCD displays alphanumeric
and graphic information for the current
measurement, part features and mea-
surement data clearly on one screen,
eliminating the need to page or scroll
for information.

Touch screen controls select the feature
to be measured, change operating and

display modes, zero axes, and configure
setup parameters. Touch screen controls change
to support measurement-specific functions displayed on
the LCD screen. oy
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Wide keys

=\

Print/Send data

Touch screen
controls &

Numeric keypad

Color to
screen :

Lcp ON/OF

Front panel keys enter numeric data, turn the LCD on or off and send data to a printer or computer. Two
wide keys located over the LCD can quickly be pressed without looking at the front panel to initiate
frequently used functions programmed by the user. All front panel keys provide tactile sensory feedback,
and key-press operations can be configured to generate an audible sound.

Speaker and external speaker jack outputs are provided that can be adjusted for quiet or noisy environ-
ments. Ear phones can be plugged into the external speaker jack to facilitate silent operation in quiet
environments.
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External footswitch CNC outputs
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Speaker jack

Optical inputs

USB port

Encoder inputs ~

RS-232 port

Tilt adjust

Measurements viewed on the LCD can be transmitted to a PC over USB or RS-232 ports or to a printer
over the USB port.

The compact ergonomic design and adjustable-tilt front panel of the QC-300 allow users to locate and
mount the instrument in a wide variety of environments that accommodate nearly any viewing require-
ment. The tilt front panel can be adjusted and secured in any convenient position. Rubber feet on the
bottom prevent slipping when the system is not permanently bolted to a work surface using the bolt holes
provided in the mounting stand.

Jacks are provided for optional optical edge detection inputs and for an optional foot switch. All the op-
tional accessories for the QC-300 are shown in detail at the rear of this guide in Chapter 13: Options.
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Chapter 2:
Installation

The QC-300 is easy to install in a variety of basic and advanced measurement applications. This chapter
describes how to unpack and install the QC-300. Repackaging instructions are also included for return
shipments and for distributors and OEM customers that are configuring a QC-300 and shipping it to an
end-user.

Unpacking the QC-300

Carefully remove the contents of the shipping carton.

NOTE
Save the carton and packaging materials in case future return shipment becomes

_?/ necessary.

Inspect the components listed below for shipping damage. The contents of the carton includes:

* QC-300 instrument * Mounting stand and hardware
* Power cord » Warranty registration card

Shipments of other optional equipment in separate cartons might include:

* Optical cables and press-clip * Plexiglas cable holder
* RS-232 serial cable ¢ CNC output cable
* Foot switch * Taltech’s WinWedge® software

If any components were damaged in shipment, save the packaging materials for inspection and contact
your shipping agent for mediation. Contact your Metronics distributor for replacement parts.
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Assembling the mounting stand

The QC-300 is secured to the swivel slots of the mounting stand by a shoulder
screw, a cap screw and associated washers.

Assemble the QC-300 to the mounting stand as shown.
Tighten the shoulder screw (1), and then tighten the cap
screw (5) and washers (3 & 4) so that the QC-300 will
be secure when adjusted to the desired tilt position.

Safety considerations

The QC-300 is completely enclosed and no hazardous out- AN
puts can come in contact with the user. Safety considerations Ny Py
are related to power connections and physical mounting. o T

WARNING
I If the QC-300 falls from its mounting location, serious personal injury or damage to

the equipment can result.

Power cord and plug

Do not locate the power cord where it can be walked on or will create a tripping hazard. Connect the 3-wire
power plug to only a 3-wire grounded outlet. Never connect 2-wire to 3-wire adapters to the power cord
or remove the third ground wire to fit the plug into a 2-wire electrical outlet. Modifying or overriding the
third-wire ground creates a safety hazard and should not be permitted.

DANGEROUS VOLTAGE

Always disconnect the power cord from the source of AC power before unplugging
it from the QC-300 power connector. The AC voltage available at electrical outlets is
extremely dangerous and can cause serious injury or death.

Electrical wiring and connections

Perform regular inspections of all connections to the QC-300. Keep connections clean and tight. Locate
cables away from moving objects. Do not create tripping hazards with power cords, input/output cables or
other electrical wiring.

Use shielded cables to connect to the serial RS-232 port. Make certain that cables are properly terminated
and firmly connected on both ends.
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Location and mounting = i0-32
Rest the QC-300 on a flat, stable surface, | cT ec"[

or bolt it to a stable surface from the bot- —
tom using four 10/32 screws fastened in
the pattern shown at the right.
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Mounting holes tapped for 10-32 screws
Dimensions in milimeterafnches

Power surge suppressor

Connect the QC-300 to power through a high-quality power surge suppressor. Surge suppressors limit the
amplitude of potentially damaging power line transients caused by electrical machinery or lightning. When
a surge suppressor is not used, power line transients can corrupt system memory or damage circuits.

Connecting axis encoders

Axis encoders are attached to interface connectors on ~ —
the rear of the QC-300. Many encoder interfaces are
available to match the wide variety of encoders that
can be used with the QC-300. The type of axis encoder
connectors will vary depending on the application. En-
coder inputs are specified as analog or TTL at the time
of purchase and cannot be changed in

the field.

X, Y, Z and Q axis
1 Verify that the QC-300 is off. input connectors

2 Connect the axis encoders tightly

to their connectors. An axis label is pro-
vided near each connector. Do not overtighten
the connector screws.

Encoder input parameters must be configured later using the Encoder setup screen. Please refer to Chapter
10: Setup for details regarding encoder setup.
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Connecting a printer

The QC-300 supports certain USB printers. Printer models
must be specified by Metronics when the QC-300 is ordered, or
approved by Metronics later.

1 Verify that the QC-300 and printer power are off. Connect the
USB printer to the USB Type A port on the side of the enclosure.

\ " USB printer

port

2 Make sure the USB cable plug is fully inserted.

Connecting a computer
1 Verify that the QC-300 and computer power are off.

2 Connect a computer COM port to the QC-300 RS-232 se-
rial port using a standard straight-through serial cable (Metronics
part number 11B12176). Make sure the cable connectors are
tight, but do not overtighten the connector screws.

3 Apply power to the computer, and then the QC-300. The
default QC-300 settings for communication over the

RS-232 serial port are shown here. \ ‘
o ‘\\

+ Baud rate: 1200 RS-232 serial port

* Parity: None connector
¢ Data bits: 7

* Stop bits: 1

* Flow control: Hardware

4 Launch the computer application that will be used to communicate with the QC-300, and configure the
communication properties of the COM port to match those of the QC-300.



Connections

Connecting an optional footswitch

The optional foot switch is connected to the RJ-45 connector
on the rear of the QC-300.

1 Verify that the QC-300 is off.

2 Connect the foot switch to the RJ-45 con-
nector on the rear connector panel.

Connecting the optical edge detector inputs

The optional optical inputs are connected to the two optical jacks on the rear of the QC-300.

1 Connect fiber-optic cables to the QC-300 and then con-
nect to the comparator. The screen 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.

2 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 com-

parator screen.

3 Clean the collecting end of the sensor cable with
Sensor

a soft lint-free cloth as necessary. Place the metal tip of A
. . cable jack
the sensor cable through the hole in the mounting plate \"-

flush against the screen. Reference
cable jack : - I
CAUTION Optical jacks :

Be careful not to scratch the screen with the metal o1, @

' tip. "Q -
. L]

N
5
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4 Secure the sensor cable to the plastic mounting plate.

5 Point the reference sensor directly at the comparator lamp. Consult the comparator 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.

The optical inputs must be configured later in QC-300 Magnifications setup screen. Please refer to
Chapter 10: Setup for details regarding optical edge detector setup.

Connecting optional CNC outputs

The optional CNC joystick and amplifier outputs are connected at the CNC output connector on the rear
of the QC-300.

1 Verify that the QC-300 and CNC amplifier are off. Connect the CNC amplifier and joystick to the
26-pin D-sub connector on the rear of the QC-300. —

2 Make sure the connector is fully inserted and make sure
the cable connectors are tight, but do not overtighten the con-
nector screws.

CNC output
connector



Warranty and Shipping

Warranty registration form

The warranty registration form included in [5C7500 model number QC-300 serial number
the shipping carton should be completed and
mailed as soon as possible. Also record the
purchase and warranty information here so | Purchased from Date received
that it will be readily available later to support
any necessary interactions with distributor or
factory technical support personnel.

Software version number

The software version can be found in the
Hardware setup screen. Refer to Chapter 10: Setup for screen descriptions.

Repackaging for shipment

Repackage the QC-300 in the original packaging as received from the factory, or equivalent. It is not
necessary to ship the base when shipping the QC-300 for repair.

CAUTION

The original packaging must be duplicated and the LCD must be inserted face-up to
@ prevent damage to the LCD screen.

Pay special attention to the following instructions:

1 Connect any loose mounting hardware to the QC-300 instrument

2 Repackage the foam and cardboard carton inserts as originally shipped from the factory.
3 Place the QC-300 into shipping carton with the LCD facing up.

4  Replace the warranty card and slip sheets found at the top of the carton. The “Before you begin” slip
sheet should be inserted last.

What’s next?

Proceed to Chapter 10: Setup to configure your QC-300 for use. Follow the instructions for Essential Setup
as a minimum.

11
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Chapter 3:
User Interface

The QC-300 user interface consists of hardware front panel buttons and number keys that work in coopera-
tion with software menus, buttons, and data fields shown on the color LCD touch screen. The hardware/
software interface is divided into the function areas listed and shown below.

¢ Measurement functions

* Command buttons and wide keys
* Feature list

» Screen functions

* Number keys

Command
wide keys
_A_

Circla 0

« LCD ON/OFF or delete features

* System functions
* Printing reports and sending data

aoe9u| Jasn 8

Printing reports
and sending data

0 ) -|— x5 Jrmm| ?
Co ) ) o) : QOO
P | i
e b 1.8997 -z oo Q00| ...
3 .
o alY 0.6906 — [ o QOO [ r~
o s
2:/D  0.2024 Q09
Feature i o — ,J
list el -
0 9
L=t Command
Pos Extra - Piogram ;T NABasane buttons
2=l - - 0o 0% & v 0]

LCD
ON/OFF
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Measurement functions

The measurement functions are divided into two tabbed areas:

* Measure Select a measurement type, such as circle or line
* Program Record, edit or play back a program of measurement steps

Selecting a measurement type

Measurement types are selected from the Measure tab. Touch the Measure tab to display icons for the
different measure types.

. -
Parté 11410569 ; ; X 1.4235 -
Cabb shide .3
Partit 11410596 oallY 1.1 750 -
o s
251z 0.0000 -
B
o 39
& 10
§ Extra | Pos | /" Extra  Program ieasse
D e ® EE ooz o
Touch the Measure tab... to display measure types

Touch a measure icon to select the desired measure type. In some cases, such as when selecting circles and
slots, related measure types will also be presented as shown in this example of touching the circle icon to
display the arc measure type.

/ Measure . / Measure

[-/%TE}}-‘X_II&][ . O Q |

)

_—

Touching the circle measure icon... also provides access to the arc measure type

NOTE
Details regarding performing measurements and the use of measurement tools are

provided in Chapter 6: Measuring.
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Accessing programming functions

Programming functions are accessed from the Program tab. Touch the Program tab to display a list of
programs and programming tools. Details regarding programming and the use of programming tools are

provided in Chapter 8: Programming.

C{l{Ejrrthusitiun I-ﬁl—{—lm Il 7| Program List elﬂl_l_lmlmml?l
; ; }( 1_4235 nrp" Large hodke
. QL Quicky
0 e
oY 1.1750 - -
- 7 L 0.0000 - .
r 8 2
QO a 2
o0 8
- L W - / Extra__y Frogram | Measure . ?":}
A=)l - - 0 © &Q\\N“\n oG5> o @ ® c ]‘ 3
N

Touch the Program tab... to display a list of programs and programming tools

Touch a program tool icon to play, record, edit, copy, stop or add a user message to a measurement pro-
gram. In the Edit mode, completed program steps are shown in the feature list.

Piagran PG,
(» e B ® ¢ Gj[r m @ 20 ]
Programming tools shown before recording Programming tools shown during recording
’ Run a program ’ Run a program
. Record a program . Stop recording
E Open edit mode E Open edit mode
% Copy a program @ Include user message
C:  Select a drive @ Goto here: Used to define locations for

CNC program moves

Copy to drive

Additional CNC functions that can be included in programs are contained in the Extra tab shown later in
this chapter, in Chapter 6: Programming and in Chapter 10: Setup.
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Sending data to a computer from the Extra tab

Touch a data icon shown in the Extra tab to send the corresponding data element for the current position or
selected feature to a computer over the serial port. Touch the Extra tab to display the data choices.

Circle 7 ) mm Circle 7
I S [T7] e Wasnon

D 0.4403 D 0.4403

;X 2.5924 - F go0et 2 X 2.5924 =) ¢ 00064
. i Y 1-0407 EJF“:E‘“”“ / i Y 1.0407:!F|t:BeﬂFil

Pas | /o,y Frogran e, L P L /BT PR ) Meawre
I+l - 0o © f“‘\ oo IAfs)fx Y, BoL w8 2 T
S

—

Touch the Extra tab... to display the data choice icons

NOTE
The Extra tab is configured in the Display setup screen. Please refer to

Chapter 10: Setup for details.

The data sent to the serial port always corresponds to the information displayed in the DRO screen. The
information types are shown in the upper-left corner of the screen and are:

* Current position (no feature selected)
 Feature measurement (feature selected)

NOTE

Touching an

icon for an inap-

propriate  data

type produces no
result. For example, touching
the diameter icon when a circle
feature is selected in the feature
list sends diameter data to the
serial port, however, touching
the angle icon when a circle is
selected produces no result.

lannsn @nnan

2.5924 |1 oo

1.0407 = "
0.4403

Send current position data... or send feature measurement data



Measurement Functions

The Extra tab is typically used to send abbreviated data to the serial port since complete reports or screens
of data can be sent using the Print function described in Chapter 10: Setup. However, a complete data set
can be sent for a feature from the Extra tab by touching the required series of icons in succession.

ﬂ|r|+lu.|-.f.-|?| Circle 7 ﬂ|r|+lu.|-.f.-|?| Circle 7 ﬂ|r|+lu.|-.f.-|?|

2.5924 - o X 2.5924 1 soos X 2.5924 1o
1.0407 - Y 1.0407 )" Y 1.0407 )"
0.4403 D  0.4403 D  0.4403

A complete data set for the selected circle is sent to a computer by touching each data icon in succession

The transmission of data to the serial port from the Extra tab can be included in programs, like any other
measurement, tolerancing or reporting activity.

17
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CNC and other Extra tab functions

Additional CNC functions for programming, motion control, edge probe calibration and Extra tab format-
ting functions can also be made available in the Extra tab as described in Chapter 10: Setup, in the Display
screen section.

Extra tab functions

/7 Extra

Space menu insert

a -
I:\ The space insert are included in the Ex- Kv -If .9, E L @ @ J

tra tab to separate control functions into

groups on the tab. Extra tab divided by space into data and CNC groups
. . . . /T Edra
Divider line menu insert
X Y D =
The divider line insert are included in the Extra [ A A 5 E- E- @ @ J

tab to separate control functions into groups on
. . . Extra tab divided by line into data and CNC groups
the tab without using a space insert.

Data prompt function

2  The data prompt function is included in the Extra tab to send a user-defined measurement such as
=4 X position, Y position, radius or angle to the serial port, USB printer or USB drive as a file. When
the user touches the data prompt function, a prompt message is displayed and the user selects the desired
piece of measurement data to be transmitted.

Optical edge detector probe calibration (probe teach)

Teaching the edge detector calibrates it to correctly recognize dark to light transitions (edges) on

the comparator screen. A teach calibration should be performed after each startup, whenever the

part or magnification level changes or when the light conditions on the comparator change. Edge
calibration is described in detail in Chapter 5: Probes and Chapter 10: Setup.

Joystick motor speed

The Joystick motor speed function is included in the Extra tab of systems with the
CNC option to adjust the joystick control of motor speed. When the user touches E a
the Joystick motor speed function, the joystick control of motor speed is toggled Fast Slow

between fast and slow.

Axis lock

The Axis lock function is included in the Extra tab of systems with the
CNC option to restrict stage motion to only one axis. When axis lock is on, & k
motion is permitted only along one axis; diagonal motion is not permitted. Axis lock Axis lock

When the user touches the Axis lock function, axis lock is toggled on or off. on off
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Part following

g The Part following function is included in the Extra tab of sys- g E
tems with the CNC option. Part following changes the motion
reference from the machine coordinate system to the part coordi-  Part following Part following
nate system after a part skew has been performed. For example, if a skew on off
is performed along the part’s X-axis, when part following is enabled, subsequent X-axis motion will follow
the part skew, not the machine coordinate’s X-axis. When the user touches the Part following function,
part following is toggled on or off.

Stop motion
The Stop motion function is included in the Extra tab of systems with the @ ©
CNC option to stop all stage motion. When the user touches the Stop mo-

tion function, motion is toggled on or off. Motion  Motion
stopped  enabled

aoe9u| Jasn 8

Goto feature

The Goto feature function is included in the Extra tab of systems with the CNC option. When
@ the user touches the Goto function, the stage is moved to position the probe over the feature
currently selected in the feature list.

Multiple Extra tabs

Multiple Extra tabs might be necessary to display all the Extra tab functions available. Touch the Extra tab
repeatedly to access multiple tabs.

|

[x v, o L W\Ih2 ®|[x ¥ & &‘\J\r\@ @ [x ¥ 2 LW 2|
\u U

Touch the Extra tab repeatedly to cycle through available tabs
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Command buttons and wide keys

The command buttons and wide keys are primarily used to support measurement and setup activities.
The command wide keys are duplicates of the Enter and Finish functions which are the most frequently
used command buttons, and can be located and pressed easily by the operator without looking at the front

panel.
Command
wide keys
_A_

Enter function Finish function
e Lt l7)
oo ) (i) (i)
1
Fa &
X we| 7 0.0000
2 1.8997 =z soo
: | Pts 17 of 20
4 Y 0'6906 — Fit : Best Fit
5
sl D 0.2024
7
8
9
0 -
enter | finish Command
- buttons
cancel quit
» Enter Enters a point (or points) into a measurement, or enters a value into a measurement
data field, tolerance data field, communication data field or a setup data field
* Finish Completes a measurement, tolerancing or setup session
» Cancel Removes the last point from a measurement, deletes a feature from the feature list,
or removes the last character from a data field
* Quit Cancels a measurement in progress, ends a setup session without saving new settings

and ends a programming session

NOTE
Details regarding the use of the command keys are provided in Chapter 6: Measuring,
and are distributed throughout the remainder of this user guide.
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Feature list

The feature list provides access to all fea-
tures that have been measured, constructed
or created. Measurements are selected by -

touching them in the feature list, and then : = ey
viewed or toleranced in other screens.

When the feature list contains too many
entries to be displayed simultaneously,
the arrow keys at the bottom of the list are
used to scroll up or down to display all the
entries.

T T7)
e ) ashEn -

aoe9u| Jasn 8

1.9026 ~): oo v oo
Y ﬂ-Eg1ﬂ' =l :;‘-_:-.un :- EJ:?E

0.2117

Selected measurements can be... viewed...

When recording, playing or editing programs, the program steps are
shown in the feature list.

Kame Partd 11413968

Fimen [eckon 0 dem [Tkl

NOTE
Details regarding the use of the feature list are
distributed throughout the remainder of this user
guide.
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LCD Screen functions

The LCD functions are used to select the screen that
will be presented on the color touch LCD, generally
in support of the next operator activity

LCD Screen functions

—

Touch a button to select the desired screen.

« DRO Displays the digital readout
* VIEW Displays the selected feature’s data cloud
« TOL  Displays the tolerance screens for entering and editing tolerances

—m—— e AGRERY _ COGDEAHY ____ GGDER

1.9“26 _J: gm f E::‘:E Torkeraree ¢ Bl rectioal
0.6910 =115, b o el =
0.2117 wrdinth —
@oa]
s Progen et iy N ™= (TR T
25l - - o o # ¢~-¢>]~A"v'[~/c}c>ﬁ= Lrl-:::”ll‘IA'I'v'I[~ s 0D xania]
DRO screen View screen Tol screen
NOTE

Details regarding the use of the three basic screen types are distributed throughout the
remainder of this user guide.
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Number keys

The number keys are used to enter
data into feature constructions and
creations, tolerances, programs, and
setup data fields.

Number
keys

Numbers are entered into data fields
in the conventional manner, and can
be erased when necessary by back-
spacing over them using the Cancel
button.

cancel

NOTE
Details regarding the use of number keys are distributed throughout the remainder of

this user guide.

aoe9u| Jasn 8
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System functions

System functions support a wide variety of mea-
surement and setup activities. System functions

include:

« Datum lock
* Undo
* Probe

» Magnification (Mx)
* Unit of measure (mm/Inch)

* Setup

Datum lock

QC-300 Series User’s Guide

System functions

2.3950 =
1.1150 =

The lock icon indicates that features are locked to the datums used when they were measured. When
the lock icon is not shown, new datums are applied to all features in the feature list as they are created.
Datums are locked and unlocked in the Measure setup screen.

Undo .

The Undo function is very similar to the Windows undo function and erases the last measurement or
feature list activity step. The Undo function only erases the last step, sequences of steps cannot be

erased using undo.

Probe

The Probe function provides access to the available measurement probe types. Touching the Probe button

shows the drop-down list of available probes. Probe types can
include crosshair and (optional) optical edge detector probes:

Auto-enter optical edge detection

Points are entered automatically when edges are crossed
Manual optical edge detection
Points are entered by pressing the Enter key after edges are crossed
Auto-enter crosshair
Points are entered automatically when the stage is moved to a new position
and then remains motionless for a short time
Manual crosshair
Points are entered by pressing the Enter key after positioning the crosshair
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Touch the desired probe type to select it.

Touch the Probe button... to select a probe type... from the drop-down list

Magnification E

The Magnification function provides access to a drop down list of available measurement magnifications.
Touching the Magnification button shows the list of available magnifications. Touch the desired magnifi-
cation to select it.

aoeau| Jasn E

1.9026 ~): s

0.6910 =700,
0.2117

0.6910 -}
0.2117

Touch the Magnification button... to select a magnification... from the drop-down list

.
Unit of measure

The Unit of measure function
toggles the linear unit of mea-

b . and Enelish - X 1.9026 =); oo
sure between metric and English. Y 0.6910 -1 =™ Y 0.6910 :”:.::m

Touch the mm/in button to toggle
the units of measure.

0.2117 0.2117

Touch the mm/in button... to change the linear unit of measure
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Setup

The setup function provides access to all of the system setup screens required for configuring QC-300
measurement and operation. Touch the setup button to display the setup screen and menu. Access to the
setup menu is given through two introductory screens that show the software version, the system options
and a caution regarding the use of setup functions.

(LD s

Abaut 00300 .
Scttware Variion 115 .
Cogryraght Metrorscabne. |
XYL, DE, NLEC

aoosnf. o0 BoDEn

Abaut QC-300 o -
ua
BT oo B i gt |

]

Setup screen tools will be made available to those who can provide a valid supervisor password.

NOTE
Detailed descriptions of all setup functions and tools are contained in

Chapter 10: Setup.

Printing reports and sending data

Measurement data shown on the DRO screen or contained
in the feature list can be printed in reports over the USB
port or sent to a computer over the RS232 serial port. In
either case, the printing of reports and the transmission of ! s
measurement data is initiated by pressing the Print but- 0.6906 - 7 .77
ton.

NOTE

Report printing and data transmission
are configured in the Print setup screen
described in Chapter 10: Setup. Print-
ing and data transmission are described in Chapter 9: Communication.
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LCD ON/OFF and deleting feature data

The LCD screen can be turned off without cycling power
when the QC-300 will not be used for an extended period,
but it is desirable to retain the original machine zero en-
coder references. Press the red LCD ON/OFF button to
toggle the LCD on and off.

When the LCD ON/OFF button is pressed, the operator is
given an opportunity to erase all feature measurement data

and resume operation without turning the LCD off. If the w
operator presses the Enter key to delete feature data, the c
system will ask for confirmation. If confirmation is given, §
the feature data and datums will be permanently deleted. 5
o
Current Position [ | ]‘]I’I Current Position [ | ]‘]I’I Current Position [ | ]‘]I’I =+
+ ] + ] + ] §
X 1.4235 - 1.4235 ~ X - 0.0950 =
Y (g oemvotarme P Y 0.4600 -
Fecorads. Peeia Drer 1o Delete P .
O Z 0.0000 ~
= Ly . b Ly .
[Alv“*/Gﬁ/‘.ﬁ.l--:‘a'*J[AIvI[~/Gﬁf".i.l--:‘:*J[ale[~/GD/".E.l--:‘:’J
You will be asked to press Enter... and asked to confirm the delete... then the feature data will be deleted
CAUTION
Delete feature data only when you have saved the data in a report, transmitted it to
@ a computer file or are sure that you no longer need them. Once the data are deleted,

they cannot be restored.



28

QC-300 Series User’s Guide



29

Chapter 4:
Quick Start Demonstration

This chapter demonstrates the operation of the QC-300 system. The demonstration is provided as a means
of quickly helping experienced operators to use the system. This demonstration will be most helpful if you
perform the measurements and other activities as you follow along.

The demonstration will use the Metronics QC Quickie slide to create a part skew and datum, measure a
part feature, apply a few tolerances, print a tolerance report and save all these activities as a program that

can be recalled and run again later.

Select a probe

-

Create part skew
and datum
references

3]
=%
0
x
(72
-
Q
=3

il e

:

\

The QC Quickie slide is shipped with each system

Individual steps are
Measure features recorded as a program

:

When the program is run on a manual system, the series
of required points will be indicated by a green arrow
that moves over the part outline in the Part View win-
dow. The user need only probe locations indicated by
the arrow to complete measurements.

Perform tolerances

.

Print a repor

'

The demonstration will show measurements being
performed on a manual stage using a manual crosshair
probe. However, the same measurements could also be Summary of the Quick Start Demonstration
performed using optional optical edge detection.

Sawve a program

Detailed information regarding datuming and measuring is contained in Chapter 6: Measuring. Informa-
tion regarding tolerancing is contained in Chapter 7: Tolerancing. Report printing is discussed in Chapter
9: Communication. Information regarding programming is contained in Chapter 8: Programming.
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Start recording a program

To record the following activities
as a program:

1 Touch the Program tab to dis-
play the program screen and then
touch the Record icon. The text
entry screen will be displayed.

2 Enter a program title and
press the Finish key. The DRO
will be displayed. The measure
icons will also be displayed and
the Program tab will be shown in
red to indicate that programming
is in progress.

Select a probe

To select a new probe:

1 Select a new probe type by
touching the Probe button. The
probe choices will be shown in
the probe drop-down list.

2  Touch the desired probe
button. The probe drop-down
list will close and the new probe
button will be displayed. In this
example the straight crosshair
probe is selected.

NOTE

No Programs

0.0000 -
0.0000 -
0.0000 -

0.0000 -
0.0000 -
0.0000 -

oot o)

More information regarding preparing and using probes is contained in Chapter 5:

Probes.
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Create part skew and datum references

When the part is misaligned (twisted) in the X-Y plane, errors can be generated during the measurement
process. These errors can be eliminated by creating a skew alignment for the part.

The skew alignment includes a precise measurement of the part misalignment. Once the misalignment is

known to the system, subsequent feature measurements are automatically compensated to eliminate mis-
alignment errors. Measurement data in the DRO will reflect measurements of a perfectly aligned part.

Measuring a part skew
To skew the part:

1 Touch the Skew/Level Mea- [Glirrent Pasition |-r'~|+ 1.,| ‘}l Measure Skew |-" +| xs ||1|
-TE -TE .

sure icon. X 0.0000 -/ m % 0.0000 ~ H
Y 0.0000 - Y 0.0000 - e

z 0.0000 - z 0.0000 - =)

@

Q

=l - 0o @s & g\[llvilmd’/__x‘
h

2 Perform the skew alignment by probing 2 or more points well distributed along the entire length of the
desired part reference edge. Press the Enter key to enter each point. Press the Finish key to complete the
Skew measurement. The skew line feature will be added to the Features list in blue.

| """+1|_.-'?
E‘EEI'

- . -0.5375 = o
(L o s
\

[‘Il /D‘n/.ﬁ."f‘-}:
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Create a datum zero point

Creating the datum zero point is the final step in establishing a valid Cartesian or polar coordinate system
for subsequent measurements. The datum zero point will be used as the origin of the measurement system.
The datum zero point can be positioned in any location that satisfies the measurement requirements of the
user and can be created by probing a point or by constructing a point from parent features.

Probing a datum zero point

The datum zero point can sometimes be created directly by probing a point. Simple probing is often pos-
sible when the part is precisely aligned in the stage.

To probe a datum zero point:
1 Touch the measure point icon. Probe the desired point for the datum zero, and then press the Finish

key. In this example, the lower left corner of the QC Quicky slide is probed. The point will be added to
the Feature list.

e  AGOEH [ T T-T- ]
“UIX 0.5375 =) o X -1.5100 =) peos
Y 0.0000 = ™* Y 0.0000 -

6.  0°00'00" = Fi 0.0000 -

O o F z.l-c‘:rT [AIvI[*/GC}/‘ g,.r. f-:rh

2 While the point feature is |Fainte _ Point 2 _
e AGRTEHYC == GER@E

selected, touch the X and Y axis |[=— - , e

Zero buttons to zero the values | ° X -1.5100 _':-}:’m cafX 0.0000 =) peoeo
and establish a datum zero at the Y 0.0000 ‘&‘“\ Y 0.0000 -y -
probed point. The point will then Z 0.0000 __,J 74 0.0000 ‘%“\

be shown in blue in the feature ._fJ
list. = e = ———

BlEll - - oo a v o[BI s 02 05 & o]
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Constructing a datum zero point

The datum zero point can be constructed from parent features when simply probing the desired point is
not practical.

It would not be possible to provide a single description of this process for all measurement applications that
require feature constructions. However, the concept illustrated by the following example and the construc-
tion techniques described later in Chapter 6: Measuring can be used to construct a datum zero point for
any measurement application.

In this example, after the part skew is performed, a datum zero point is created at the intersection of the
X-axis along the bottom of the part (skew axis), and the Y-axis along the left side of the part.

To construct the datum zero point:

1 Touch the Measure Line icon. Probe two or more points well distributed along the left side of the part,
and then press the Finish button. The line feature will be added to the Feature list

|r'1 +h
EJIIIGII
0.5375 ) sz -
0.0000 =™
0°00'00" -
EE I 57 e o]

3 Touch the Measure Point icon, touch the skew line, touch the line probed on the left side of the part
(the lines will be checked) and then press the Enter key. A point constructed at the intersection of the two
lines will be added to the Features list.

1. 5225 ) omos m 05575 eme [Z1[X 151725 peo
0.6850 =™’ 0.0000 ™° Y 0.0000 =) Treetrmenean
ﬂ 90°26'27" ~ “\ 0°00'00" £ 0.0000 =

Progg s iebameet

L Frora | Wiewers ',
[‘Il s 00 av o B e JEEl - s o0 f 4 2]

\%\
N\
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4 While the point feature is
selected touch the X and Y axis
Zero buttons to zero the values
and establish a datum zero at the
probed point. The point will then
be shown in blue in the feature
list.

-1.5172 =¢ somes
0.0000 =) o wsanen
0.0000 -

0.0000 =) psow

Y 0.0000 = ==
Z u.nnnu%ﬂ

s D D F A cJI
NOTE

More information regarding creating datums and constructions is contained in
Chapter 6: Measuring.




Measuring a Feature

Measure a feature

In this example, the largest of the three holes of the QC Quickie slide will be measured using the crosshair
probe.

NOTES
More information regarding feature measurements and constructions is contained in

—?/ Chapter 6: Measuring. More information regarding the use of crosshair or optional
edge detection probes is contained in Chapter 5: Probes.

Measuring a circle

To measure a circle using crosshairs:

1 Select the manual crosshair probe.

e -~ aooza
X X 0.00,D - X 0.00D -
Y 0.000b. Y 0.00&) - Y 0.00&) -
i 0.0000 - i 0.00+) - 7 n,nuie\%----{?
N
. I — Ay
G- - oos av o| G5l - oo av o| BIE- - 005 & v o]

2 Touch the measure circle icon and probe a minimum of three points evenly distributed around the
perimeter of the circle. Four points were probed in this example.

X 0.0000 - b
Y 0.0000 - o
Z 0.0000 - \

o mamtn ',
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N
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3 Press the Finish key to com-
plete the feature measurement
and store the feature in the fea-
ture list. The feature and probed
points can be reviewed in detail
by touching the View button if
desired.
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Apply tolerances to a feature measurement

In this example, a true position tolerance will be applied to the circle measurement. To apply a tolerance:

1 With the circle feature select-
ed, touch the Tol screen button to
display the tolerance screen.

2  Touch the desired toler-
ance type icon button to select a
tolerance type. In this example,
the position tolerance type is se-
lected.

[}
<
(2]
x
(72
P
Q
o]
-

8OO

=l - 5 D O F | A M2

4 Select a specific position tolerance. Touch the Tolerance menu title and then select the specific toler-
ance from the drop-down menu. The true position tolerance is selected in this example.

@o0/]

=l - 5 O O F :.rldl

BoO

=l - »+ O O F :.Hdl
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5 Enter nominal, limit or tolerance values. In this example, the Nominal and Tol Dia (Tolerance diam-
eter around the nominal position) values are entered by touching the desired data fields and entering new
values using the number keys. Error and Deviation values are generated as soon as the Nominal and Tol
Dia values are entered.

Haominal Actual Errew Diia Tol Dia MNominal Actual Emvor Dia Tol Dia
i Cas Ete \ 0.0500
¥ 1.0450 10404 ~——
* Lirnit Linmit shmit

Mominal Actual Deaation

(o) o4s00 oazs D pooi0 00010
When Nominal, limit and Tol Dia values are entered... new error and deviation values are shown
Pass/fail results are indicated by green and red colors in the tolerance screen and in the 7/ 1
feature list. Pass is indicated by green, fail is indicated by red in the tolerance screen. Any / 2
tolerance failure will be indicated by a red mark next to the feature in the feature list. A
green mark will be displayed in the feature list when all o 3
tolerance tests pass. Pass indicationisa g, Q 4
green square

NOTE
More information regarding tolerances is contained in Chapter 7: Tolerancing.
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Print a report
To print a report of the current position (Display), the feature list (Report) or tolerances (Tol Report):

1 Verify that the QC-300 is attached to a USB printer Sefiip: Frint | I +[ e I'_ml -) I

as described in Chapter 9: Communication.

g
A Prowt B Rpcrt
2 Verify that the report content and printer formatting | feass casuie sl \[“\
oL Frpet Dypee: 3l
are specified correctly in the Print setup screen described |-, e o Fage £‘§ )
. . . Colurws St sl onn. Dwvading £
in Chapter 9: Communication and Chapter 10: Setup. e O e 1
W agvhe st Pon L] 18 00
s fae [
3 Press the Print key while displaying the Current | " PbemL_
.. . . oty -
Position in the Video or DRO screen. .
56

NOTE
More information regarding reports of feature measurement data and QC-300 system

settings are contained in Chapter 9: Communication and Chapter 10: Setup.
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Stop program recording

To end a recording session:

1 Touch the Program tab to display the programming tools, and then touch the Stop icon to stop record-
ing the program. The program title will be shown on the left side of the screen.

2.5972 =) ; some 2.5987 | oo
1.0404 =170 .. e 1.0313 =175,

0.4295

2 Touch the Edit icon button to
review or modify program steps.
The list of steps will be shown in
the feature list. Select a step to
review its contents.

3 Touch the Stop icon button and then the Measure tab to leave the record mode and return to the mea-
sure mode of operation.

=]

. 2.5972(=)z some
p 1.0404 -7 0.
& 0.4295

L
0
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Running the program
To run a program, touch the Pro- |Gircle 4 [-r'|+ . ]I'}' Program List +us Jr] 2

ram tab to display the program .
& pray Hie brog X 25072 )0 emn [
screen, select the desired program - P et
. oufl Y 1.0404 =7 0.
and then touch the Run icon to
D 0.4295
run the selected program.
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Chapter 5:
Probes

Measurements are conducted using crosshairs or (optional) optical edge detection. In either case, point
entry can be manual or automatic. In addition, part probing can be entirely manual or assisted by programs
that are prepared by the user.

Crosshair and edge detection probes are described in this chapter. Edge detector setup and calibration
is also described in this chapter with references to material in Chapter 10: Setup. The measurement,
construction and creation of features is explained in Chapter 6: Measuring.

Probe deSCIIPIONS .....eevvieiiieiieeieeite et eeee ettt ettt re e ee e e beesaeeenbeesnseenseenens 44
Edge detector ProbDes.........cooveiuieiiriieieeiee et 44
CroSShail PIODES.....cveveieiiiieieiciietete ettt 44

Preparing to USE PrODES .......ecvieieriieieeiieie et eee et sae e sreeaesseenaens 46
System and part CONAIION........c.cceeeverrieriirieiieieie ettt e ere e re e esaens 46
Selecting @ MagNIfiCaAtiON.........c.evveeeviirieiieieieeiere ettt 46
LAGIEING ettt 46
(071 110] ;15 Te) 1 OSSP 47

Edge detector calibrations...........c.eeeveveeeriieierieiere e 47
Edge teach ......oovieiieieeceeeee s 47
DiStance Cal ......ccocoveieieiiiiire e 47
CrOSS CAL .t 47

Probing with edge detector Probes...........cocvererieiiiieniienieereee e 48
AUtOMAtIC POINE ENLTY c..eetiiieiieiiietieie ettt 48
Manual POINE @NEIY .....ec.eeiueriertieiieiieie et 49

Probing with crosshair probes............ccceceeieriieieneeieeeese e 50
AUtOMALIC POINE CNETY c.vvevvieieieeiieetieieeteereeee e ee e eae e essesreesseeeeenseeseenes 50

Manual POINE ENELY ...veevverieiierieieete e eeete et este et sre et ebeessesreessesseessesseennas 50
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Probes

Edge detector and crosshair probes can be used to collect data points for feature measurements. Both
probe types include manual and automatic point entry func-
tions. Touch the Probe button icon to select a probe.

Auto-enter optical edge detection
Points are entered automatically when edges are crossed
0 Manual optical edge detection
Points are entered by pressing the Enter key after edges are crossed
é Auto-enter crosshair
Points are entered automatically when the stage is moved to a new position
and then remains motionless for a short time

—I— Manual crosshair

Points are entered by pressing the Enter key after positioning the crosshair

Edge detector probes

Optical edge detection recognizes light to dark and dark to light edge transitions on projector-based sys-
tems. Each edge transition is recognized as a point by the QC-300. Edge detection point entry can be
automatic or manual.

Automatic point entry

When automatic point entry is used to measure features, a point is entered when an edge is
O crossed. It is not necessary to press the Enter key to enter the point.

Manual point entry

When manual point entry is used to measure features, a point is stored in a temporary memory
O location when the edge is crossed. This point is replaced with a new point each time a new edge
is crossed. The most recent point is entered as part of a measurement when the Enter key is
pressed.

Crosshair probes

Crosshair probes must be positioned precisely over part features to collect feature data points. Crosshair
point entry can be automatic or manual.
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Automatic point entry

. When automatic point entry is used to measure features, the point is entered each time the stage
@ is moved to position the part under the crosshair. The automatic point entry is delayed until the
stage has been motionless for a short time after the move to ensure that the crosshair is located
where the user intended.

f % NOTE

d’ The Crosshair Timeout delay is specified in the Measure setup screen. Refer to
— @ Chapter 10: Setup for details.

The crosshair Timeout delay is shown on the DRO as an ani- 5 :
mated dot revolving clockwise around the probe icon button. @c @ -@ @ @

The delay is restarted before the point is entered if the stage is moved again before the delay period is
over.

NOTE
4’ The amount of stage movement must be equal to or greater than the Crosshair Dis-

y tance specified in the Measure setup screen.
—

Manual point entry

When the manual point entry crosshair is used to measure features, the probe is positioned over
_|_ the desired Part feature and then the Enter key is pressed.
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Preparing to use probes

The accuracy and repeatability of measurements depend on the mechanical condition of the system, the
condition of the part, system optics, lighting and calibration.

System and part condition

The measuring system is presumed to be undamaged and well maintained, which implies a recent calibra-
tion, and a clean stage with acceptably small amounts of mechanical backlash. The part is also presumed
to be clean and properly mounted.

Selecting a magnification
Touch the Magnification butt rele - rele
ouc (] agnification button i 9 . _ i 9

[T 171

to display a drop-down list of = 1.9026 —emee X 1.9026 — : sooo
magnifications, then touch the : leaim ’ e
0.6910 —L\" Y 06910 70,

desired magnification to select it.

0.2117 N\JJ

D 0.2117
1
Progg = idbeante #n Progeam lakeite
roor avw 2|[ES- s 00 F & 2]
Touch a magnification button... to select a magnification

Lighting
Adjust part illumination to achieve the best contrast between light and dark areas and to optimize the view
of the part. This is important for all probes, but especially important for edge detection probes.

NOTE
The edge detector reference and sensor light levels can be checked using the Install

-_'?/ function on the Magnification’s setup screen. Refer to Chapter 10: Setup for details.
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Calibration

Specification of encoder resolution is the first essential setup step explained in Chapter 10: Setup.

NOTE
d’ All the essential setup steps described at the beginning of Chapter 10: Setup must be

. y performed before conducting measurements.

In some cases, it might also be necessary to perform error correction calibration to eliminate the effects of
encoder and machine travel in accuracies.

Error correction can consist of a single linear error correction (LEC) applied across the entire range of
motion on each axis, segmented linear error correction (SLEC) for individual segments of each axis, or
nonlinear error correction (NLEC) applied over the entire X-Y plane. The need for, or type off error cor-
rection will depend on your system and your measurement applications. Error correction is explained in
Chapter 10: Setup.

Systems that contain optional edge detection probes require additional calibration. The extent of required
edge detection calibration depends on your system and your measurement applications, and can include:

» Edge teach * Distance calibration * Cross calibration

Edge teach

Edge teach is a basic edge recognition calibration required by all edge detector systems. The edge teach
should be performed at startup and when lighting, part, magnification or other conditions change. The edge
teach process is performed using the tools in the Magnifications setup screen and is described in Chapter
10: Setup. Edge teach can also be initiated from the Extra tab by touching the Teach icon. t—

The Extra tab is configured in the Display setup screen described in Chapter 10: Setup.

Distance calibration

Distance calibrations are often required before measuring stick or round parts, or parts with indistinct or
fuzzy edges. Distance calibration is performed using the Magnifications setup screen and is described in
Chapter 10: Setup.

Cross calibration

Cross calibration eliminates the location offset between crosshair and edge detection probes, and is re-
quired when both probe types will be used to probe the same part. Cross calibration is performed using the
Magnifications setup screen and is described in Chapter 10: Setup.
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Probing with edge detectors

Points can be probed at light to dark or dark to light transitions using automatic or manual point entry.

Automatic point entry

To probe using edge detection and automatic point entry:

1 Select the auto point entry edge probe.

L)
2 Teach the edge detector at the beginning of a measurement session, [ D[\
when lighting changes, when magnification changes or when other & J
Setiun; Magnifications m measurement conditions change.
To teach the edge detector, enter 6:
setup, select the Magnifications -
- screen and touch the Teach but- +

|
- R
:l....lﬂ ?S\\\\“] ton. Follow instructions dis-

: i i played on the screen to complete
TRt the Teach operation.

3 To measure, position the edge detector close to
the first target edge, then touch the desired measure [ - /s 0 O F L v o J

icon button.

4 Move the edge probe across the target edge. The point will be entered.

5 Move to the next target edge.
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Manual point entry

To probe using edge detection and manual point entry:

1 Select the manual point entry edge probe.

) x5 |mm| 2

2 Teach the edge detector at the beginning of a measurement session, .
when lighting changes, when magnification changes or when other 0
Setun: Magnifications rm measurement conditions change.

— = To teach the edge detector, enter

ey e . setup, select the Magnifications %\[ \‘r\

e e i - W\ screen and touch the Teach but- @‘ |

'.:.-.., ™ \Y\l ton. Follow instructions dis- M

iy I \ _ played on the screen to complete

| e ,. the Teach operation. +

BE w——

3 To measure, touch the desired measure icon button.

Wi

4 move the edge probe across the first target edge
and then press the Enter key to collect the point.

[- /E)G:a.ﬁ’z.nié']

5 Move to the next target edge.
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Probing with crosshairs

Points can be probed using automatic or manual point entry.

Automatic point entry

To probe using crosshairs and automatic point entry:

1 Select the auto point entry crosshair probe.

X5 mm?

2 Touch the desired measure icon button and then position the cross-
hair over the first target Wheriare ™,
point.  The animated s s DO OF A D J
probe button will show :

the crosshair timeout delay as a dot moving clockwise around the
crosshair button until the delay is complete and the dot is positioned
at 12:00. When the de- .

lay is complete, the point a @ .@ -® @

will be entered. .

L))
6 r
&

™
|

3 Move to the next target point. Use the Cancel key to erase points collected unintentionally.

Manual point entry

To probe using crosshairs and manual point entry:

1 Select the manual point entry crosshair probe.

X5 mm?

Image
2 Touch the desired F -
measure icon button, po- [ - S OO F A QJ

sition the crosshair over
the first target point and then press the Enter key.

3 Move to the next target point.

L))
O
&
i,
A

™
,,_J
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Chapter 6:
Measuring

Measurements can be performed manually or automatically (CNC option) using crosshairs or optional
optical edge detection. Measurements can be limited to probing feature points, or can include the con-
struction or creation of new features in addition to probing. However measurements are conducted, the
fundamental measurement process and the tools required to perform measurements remain unchanged.
Here’s what you’ll find in this chapter:

Measurement ACHIVITIES. ..c..evevereriereieieieetteiteie et et ste ettt ettt eneas 52
The MEASUIEMENT PTOCESS .....veevieriiereieieesieeeiesieetesreeaesreeseeseessesseesseessesseessens 52
Establishing the measurement reference............oceveeceneenenieneiieneeeneene 53
Leveling the part (optional) .........ccoeoieieiireiieeeee e 53
SKeWing the Part .........cceverieniirieiiieieeererc et 54
Creating a datum ZEro POINL.........ccvevverieriereeriesiereeeerteeeesseeeeseeeeesseennes 55
Probing and measuring features............ccvvveeriieienieieniieiese e 58
Probing with Measure MagiC..........ccceveevuirieriiiienieeieieeeeereeresreeae e 58
Probing specific feature types.......oceoeeeeririeniiienieeeeeee e 59
PrODING PIrOCESS ...cviiiieiieiteeiieiteee ettt ettt s 60 (o))
Probing with crosshairs and video edge detection............ccceceevueereeernnnne. 60 %
Probing specific feature types.......ocvevveierieienieiereee e 60 7
CoNSrUCtING fEATUIES ......evvieeieieieiiiieieciesie ettt ettt e e esae e ssessaesseennens 70 §
POINt CONSIIUCTIONS ...ttt 70 Q@
LN CONSHUCTIONS ..ottt sttt ettt 79
DiStance CONSLIUCTIONS ......ec.eeiueriireieiietieieetcenie et 98
Circle CONSIIUCTIONS ....eevieeieiieieeieeie ettt 115
ATC CONSIIUCLIONS ..envniiieiieieeiieiteieeteete sttt sttt ettt et eneas 119
ANGLE CONSIIUCTIONS ...evvvenvieeieiieiieeiieieeteeteeete e eee e esae e essesseessessaensesssenns 119
Creating fEATUIES ......ccvieieeiieieeieeieceeie ettt te s e s e s e ereesbeeseesseesaesaeennens 121
Creating @ POINL......ccueiieriieieieeee ettt 121
Creating @ lNE .....o.eeuieieieee e 122
Creating @ CIICle .....covevverieieieicicieteceeeer e e 122
CrEatiNG A1 AIC ...evveueieeieiieieeieteeeeeteseeeseseeessessaesessseseessenseessenseensesssenses 123
Creating @ SIOT ....ccuvevvieeieiieieeie ettt te s e sseesaeeneennas 123

Creating a reCtaANGIE ......ccveeeervieiiieieie ettt ere e 124
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Measurement activities

QC-300 measurement sessions can include two or more of the following activities:

+ Establishing a measurement reference » Constructing features
* Probing and measuring features * Creating features

The measurement process

The basic measurement process shown here is identical for all feature types. The details of individual
measurement steps are described in the remaining pages of this section.

Level part Measure Measure Select Measure Probe the
© ﬁoﬁa“ —»| Skew |—P»| Zero datum —P»| Magic or a measure —»| feature and
P alignment point function press Finish
— _— — —
" v
Establishing a measurement reference Probing and measuring
Press the Enter key to
probe a point or use
the auto enter mode
Measurement results
are shown in the 1.4235 =
features list : 1.1750 - Q Press the Finish key
- . / to conclude a feature
0.0000 - measurement
Review part position
and other data
Press the Quit key
to cancel a feature
measurement
Touch a measure icon Press the Cancel
to begin a feature key to delete the last
measurement probed point
NOTE

Tools and controls for probing features and conducting measurements are discussed
— y in Chapter 3: User Interface, and Chapter 5: Probes.



The Measurement Process

NOTE
When edge detection is used, the edge detection must be calibrated, and the optical
_? system must be clean. The edge calibration is described in Chapter 5: Probes.

Establishing the measurement reference

A reliable measurement reference must be established before part features can be probed and measured.
This reference will be created by the user and ensures a level part surface, precise part alignment and a
coordinate origin or datum zero. Reference features are presented in the feature list in blue, other features
are presented in black.

Leveling the part (optional)

When the surface plane of the part is not orthogonal to the measurement axis, small cosine errors can be
generated during the measuring process. These errors can be minimized or eliminated by leveling the
part.

CAUTION

Leveling is optional in most well-maintained systems. Additionally, if the depth of
@ field of the lens system is not much less than the level error, no benefit can be gained

from leveling the part.

To level the part:

1 Touch the Measure Skew icon and then touch the Measure Level icon.

Current Position wi ] 7| Measure Skew w || 7 | Measure Level w5 Jrer] 2
Curren CELIT] e L] e =L

X 0.0000- [0 |x 0.0000- |9 X 0.0000 -
Y 0.0000 - Y 0.0000= [ |Y 0.0000 -
Z 0.0000 - z 0.0000 - Z 0.0000 -
(v e o, L e
EEI- - oo~ LI-@\ = o BB o~ )
N

N
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2 Touch the Level icon and perform the leveling measurement by probing three or more points that are
well distributed across the surface of the desired part plane. Use the Crosshair to probe, move the Z-axis of
the stage to focus the part surface under the Crosshair and then press the Enter key to enter each point. Press
the Finish key to complete the level measurement. The level plane feature will be added to the Features list
in blue.

The four corners of the Metronics QC Quickie slide are probed to perform part leveling

Skewing the part

When the part is misaligned (twisted) in the X-Y plane, errors can be generated
during the measurement process. These errors can be eliminated by creating a
skew alignment for the part.

The skew alignment includes a precise measurement of the part misalignment.
Once the misalignment is known to the system, subsequent feature measure-
ments are automatically compensated to eliminate misalignment errors. Mea-
surement data in the DRO will reflect measurements of a perfectly aligned part.

To skew the part:

1 Touch the Measure Skew |Lewvel1

icon (| [ i 7
| |z 0.0000 e |9 JX - 0.8450 -
'*b 0*o0'oo" e 1|y -0.7425 -
z 0.0000 -

55 ERACCRATEI | - - CX -
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2 Perform the skew alignment by probing 2 or
more points well distributed along the entire length
of the desired part reference edge. Press the Enter
key to enter each point. Press the Finish key to com-
plete the Skew measurement. The skew line feature
will be added to the Features list in blue.

Two points are probed on the bottom edge to perform
a skew alignment on the X-axis

Creating a datum zero point

Creating the datum zero point is the final step in establishing a valid Cartesian or polar coordinate system
for subsequent measurements. The datum zero point will be used as the origin of Cartesian or polar sys-
tems. The datum zero point can be positioned in any location that satisfies the measurement requirements
of the user and can be created by probing a point or by constructing a point from parent features.

Probing a datum zero point

The datum zero point can sometimes be created directly by probing a point. Simple probing is more often
possible when the part is precisely aligned in the stage.

To probe a datum zero point:

1 Touch the Measure Point T Probe Poi T
i E::In_.—u ot D E;.F“"‘ annnn|
icon. = o
o -0.6775 —): oo | 0 X -0.0250 ~
0.0000 = ™* ey 0.0000 - 2
0°00°00" = z 0.0000 - 2
=
@
[‘-Iv} A 0D O F A 1 B2 [ Ivi[m
A

AN

2 Use the crosshair to probe the desired point for the datum zero, and then
press the Finish key. The point will be added to the Features list in blue.

-
-
min ! e

\
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3 While the point feature is ..m.. ﬂ.ﬂn-
selected touch the X and Y axis |- E‘I' ?E'I' =
Zero buttons to establish a datum | ‘; ‘10 g:gg Rt . ; g gggg b e
zero at the probed point. <
prODER 0.0000 - 0.0000
Progre= ST,
[‘]I[ = f-'-c::'][AI |- - oo & 2]

Constructing a datum zero point

The datum zero point can be constructed from parent features when simply probing the desired point is
not practical.

It would not be possible to provide a single description of this process for all measurement applications
that require feature constructions to create a datum zero point. However, the concept illustrated by the
following example and the construction techniques described later in this chapter can be used to construct
a datum zero point for any measurement application.

In this example, after the part skew is performed, a datum zero point is constructed at the intersection points
of the X-axis along the bottom of the part (skew axis), and the Y-axis along the left side of the part.

To construct the datum zero point:

1 Touch the Measure Magic or |Skew 2 : ] 7 | Probe Li | | ||‘}|
th ine | SN - - WLREul_ ol ey i
e Measure Line icon. .
21X 07825 - emeo X - 0.1000 -
Y 0.0000 = ™* M b4 0.0000 -
6.  0°00'00" = 7 0.0000 ~
Program | Mlnistn ', o Progpram i,

[Alv“ * A O O F A c::r_] [Alv“n

o
L

-
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2 Probe two or more points well distributed
along the left side of the part, and then press the
Finish button. The line feature will be added to the
Features list.

3 Touch the Measure Point icon, and then touch each of the two lines in the feature list to checkmark
them.

et 1)) e asnma e CELLT]
MM B -1.7450 =/ ; smoo - 1.7450 - -0.7825 : omw
o 0.7225 =™ 0.3250 - 0.0000 ™*
H 90°00'00" = 0.0000 ~ 0°00'00"
"L,-Hl—n‘ B "'Wi-.-llll—n‘ Promg s i,
[AI . - on; A ri [AI I[m [‘I = |
_,,J
4 Press the Finish key to complete the point construction. - + o 1
E_JEEII
7 X -1.7450 —): oeom
ey 0.0000 —J"”'“"“‘
z 0.0000 -
P e
[‘II[ ;s 0 0F a2

5 While the constructed point is selected, touch the Zero buttons of the X and Y axes to define the
point’s location as the zero datum. Select the View window to see the zero datum at the intersection of the
X and Y axes.

Paint 4 o [ o] 7
e ) )
7 X 0.0000 =) ;_smo
iy |0.0000 ) e emna
i ~0.0000 -
. I
[‘I'I[" s 0O D F L"‘:';IFF"‘
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Probing and measuring features

Part features are measured by creating a part datum, and then by probing points that define the feature’s
shape and location. Feature points can be probed using Measure Magic or by using a specific measure-
ment function such as the line or circle function. Measurement functions or measure magic are selected by
touching a measure icon in the measure toolbar. Measurement results are shown in the Feature list, DRO

/ Measure

window and View window.

A
|

Measure  Measure Measure Measure Measure Measure Perform
points lines circles & slots & angles distances level &
arcs rectangles skew
Measure
Magic

The measure toolbar contains icons for measurement functions and measure magic

Probing with Measure Magic

Measure Magic analyzes feature data collected by part probing and automatically determines the feature
type. Measure Magic supports the following feature types in the QC-300:

* Points * Lines » Circles e Arcs « Slots

When Measure Magic is used, and more than the minimum number of points required to define a feature
type are collected, the feature type can be changed manually by the user if the wrong feature type is as-
signed.

To probe a feature using measure magic, touch the measure magic measure icon, probe
points on the desired feature and then press the Finish key. }"Jﬂ
L
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Probing specific feature types

When measure magic is not used a measure icon must be touched before each specific feature type is
probed. However, a series of features of the same type can be probed by touching the desired measure icon
and then touching multiple measurement icon.

Probing a single specific feature type

To probe a single feature of a specific type, touch /Weasure ",
the desired measure iCOl’.l, Probe points on the .fea— [ - 0 O F Lo O J
ture and then press the Finish key. A measure icon K\

must be touched again to measure the next feature. N

In this example the circle icon is touched to measure a single circle.

When a specific measure function is used to probe the feature, the feature type cannot be changed once it
is added to the feature list.

Probing multiple specific feature types

To probe a series of features of a specific type, touch the desired measure icon, touch the multiple measure-
ment icon, probe points on each feature pressing the Finish key to conclude each feature measurement. In
this example icons are touched to probe multiple circles.

- 700 # v Oof[m - O Q|

=TTy Al
Touch the circle icon for circle measurements... and then touch the multiple measurement icon to
measure a series of circle features

o

=
[
)
[2]
c
=
3

Q

When a specific measure function is used to probe a series of similar features, the feature type cannot be
changed once features have been added to the feature list.
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Probing process

The feature probing process is essentially
the same for all feature types.

Touch Measure Magic
or a measurament  — Probe feature
function lcon

Click Finish to complate
the measurement

Point 4

@on@n pobelie BRSSP T

7 X 0.0000 =) e 1 1.3875 —): oo
M A 0.0000 = e - 1.4784 ™’
0.0000 = 0°07'43" ~
R
s 0D OF &1 @

(2 ]-H o] 7]

X 1aen

T

T

T

mr

3
— P

~ ~ ~

Touch the desired measure icon Probe and enter features, then press  Results are displayed in the DRO
Finish to complete measurements and View windows

Supported feature types

The following feature measurements are supported by the QC-300:

 Points « Slots
* Lines * Rectangles
» Arcs ¢ Distances

* Circles * Angles
Features can be probed manually or semi-automatically as part of a program.

NOTE
Manual probing is discussed in Chapter 5: Probes. Semi-automatic probing is dis-

—?/ cussed in Chapter 8: Programming.
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Backward/forward annotation

Forward annotation is used to specify a required number of probed points for each feature type. Backward
annotation allows the user to probe any number of points beyond the minimum requirement for any feature
type. When using forward annotation, the number of remaining required points is shown at the top left of
the screen. As points are probed this number counts down. Backward annotation simply displays the num-
ber of points as they are entered. Some users prefer forward annotation because it establishes a uniform
number 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.

When forward annotation is used, the system automatically displays the feature after the last required point
is entered. It is not necessary to press the Finish key to conclude forward annotation measurements.

NOTE
d’ Users can toggle between backward and forward annotation in the Measure setup
- y screen. Please refer to Chapter 10: Setup for more information regarding backward
and forward annotation.

Probing with crosshairs and optical edge detection

Please refer to Chapter 5: Probes for details regarding probing features with crosshairs and optical edge
detection. Images used as examples in this chapter show crosshairs. However, the measuring concepts
apply equally well to crosshair and optical edge detection probes.

Optical edge detection provides additional flexibility in terms of acquiring points reliably on feature edges.
Please refer to Chapter 5: Probes for more details regarding optical edge detection.

61
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Probing specific feature types

While the probing process is essentially the same for all feature ty

pes, the minimum number of points

required and the geometric placement of these points are different. The unique requirements for probing

each feature type are described in the remainder of this section.

Probing points

A minimum of one probed point is required to measure a point.
Multiple points can be probed if the feature location is indistinct
and it is considered a benefit to use the geometric average of many
probed locations.

When a single point is probed, Measure Magic will correctly recog-
nize a point and assign the correct feature. However, when multiple
points are probed, it is possible that the wrong feature type will be
assigned. If the wrong feature type is assigned, it can easily be

A single point is probed to measure
a point

changed by selecting the correct feature from a menu of alternatives in the DRO window.

Point 7 Il"‘|+ \;,I--n ?I Point 7 Il"‘|+ \;.I"rl ?I Point 7 o =] s [ 7

X 1.1813 -/ oo 11.1813 =/ ;oo x 1mn
Y 05506 - (7] 0.5506 - P
z 0.0000 - 5& (o] 0.0000 - Ty ot
'f—‘—
w Wi, || v, | = ) P M,
[‘I'I[‘ s 0 DF A -‘}[alvl[ s 0D F A -‘}[AIv]l A D O F A M |
Touch the feature type... to display the menu of alternative Probed points are shown in the
types View window

Measurement results are shown in the Feature list, View window and DRO window. The feature graphic in
the View window shows the feature and the points used to define it. Errors are shown as whiskers connect-

ing the probed points to the feature. The maximum errors are shown

in red and are used in the calculation

of form. The DRO window shows the number of points used, the form and the coordinate location of the
feature. When only one point is probed, the form error is zero. When more than one point is probed, the

form error is the sum of the two greatest opposing error magnitudes.
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Probing lines

A minimum of two probed points is required to measure a line. There is no practical limit to the number of
points that can be probed, and in general accuracy is increased by probing more points.

e e M

In this example, three points are probed to measure a line

When only two points are probed, Measure Magic will correctly recognize a line and assign the correct
feature. However, when more than two points are probed, it is possible that the wrong feature type will
be assigned. If the wrong feature type is assigned, it can easily be changed by selecting the correct feature
from a menu of alternatives in the DRO window.

Line 9 [T =[-]7] lines 7] [ ey . o7
TN | | ) ] =

X 0.9700 —J; oo 7110.9700 = ¢ o
Y 0.0043 =", = 0.0043 =77 ..
Cel6 0%04'32" = W\ 7« || f04'32" =
J Ny - o
- Loy O [ Ty 2
Blsll - - cos av el SlEl - 0 0 F A o] e
. . . o
Touch the feature type... to display the menu of alternative Probed points are shown in the §
types View window a

Best-fit algorithms are used to define lines when more than two points are probed. The line fit to the probed
data can also be changed by selecting the desired fitting algorithm from a menu in the DRO window.
Please refer to Chapter 12: Reference Materials for details regarding the fitting algorithms.

Measurement results are shown in the Feature list, View window and DRO window. The feature graphic
in the View window shows the feature and the points used to define it. Errors are shown as whiskers
connecting the probed points to the feature. The maximum errors are shown in red and are used in the
calculation of form. The DRO window shows the number of points used, the angular orientation of the
line, the coordinate location of the center of the line and the form error. When only two points are probed,
the form error is zero. When more than two points are probed, the form error is the sum of the two greatest
opposing error magnitudes.
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Probing arcs

A minimum of three probed points is required to measure an arc. There is no practical limit to the number
of points that can be probed, and in general accuracy is increased by probing more points.

> ® . > ® > |-.
il e il e il e

— pe

In this example, three points are probed to measure an arc

When the arc is less than 185 degrees, Measure Magic will correctly recognize the arc and assign the cor-
rect feature. However, when the arc is 185 degrees or more, it is likely that Measure Magic will assign the
circle feature type to the data. If the arc is shallow, Measure Magic might mistakenly assign a line feature.
If the wrong feature type is assigned, it can easily be changed by selecting the correct feature from a menu
of alternatives in the DRO window.

Iﬁ|+ 1_:II...-. ‘}I Arc 10 Iru|+ 1_:II...,. ‘}I
T ——fl S| T =

23373 )¢ oo ] |2:3373 =) o * 3
-0.0035 =) %, ;1 F0.0035 =77, ot
0.3497  _\[y 5| 0.3497

A

Progg e ikeimmin

[xj[ s 0 OF A O [x][ s 0 @F A M r‘.>_ [:Iv][ s O DF A r:r

[Ty v— L i

Touch the feature type... to display the menu of alternative Probed points are shown in the
types View window

The View window shows the feature and the points used to define it. Errors are shown as whiskers con-
necting the probed points to the feature. The arc will be shown with data point form errors in blue and the
greatest two opposing form errors in red.

Measurement results are shown in the Feature list, View window and DRO window. The DRO window
shows the number of points used, the radius and diameter of the arc, the coordinate location of the center
of the arc and the form error. The feature graphic in the View window shows the feature and the points
used to define it. Errors are shown as whiskers connecting the probed points to the feature. The maximum
errors are shown in red and are used in the calculation of form. When only three points are probed, the
form error is zero. When more than three points are probed, the form error is the sum of the two greatest
opposing error magnitudes.
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Probing circles
A minimum of three probed points is required to measure a circle. There is no practical limit to the number
of points that can be probed, and in general accuracy is increased by probing more points.

B ) - SCE"
min | e e e

i -o @

In this example, four points are probed to measure an circle

When 185 degrees or more of the circle is probed, Measure Magic will correctly recognize the circle and
assign the correct feature. However, when less than 185 degrees is probed, it is likely that Measure Magic
will assign the arc feature type to the data. If the wrong feature type is assigned, it can easily be changed
by selecting the correct feature from a menu of alternatives in the DRO window.

Circle 11 N [4H e |..-|+,.| 1‘}'
AT | o | | [ | g [ -
X 2.5920(=)z some B
Y 1.0407 - ,";_;,?\," b Eﬁ
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Touch the feature type... to display the menu of alternative Probed points are shown in the
types View window

A best-fit algorithm is used to define the circle when more than three points are probed. The circle fit to
the probed data can also be changed by selecting the desired fitting algorithm from a menu in the DRO
window. Please refer to Chapter 12: Reference Materials for details regarding the fitting algorithms.

The View window shows the feature and the points used to define it. Errors are shown as whiskers con-
necting the probed points to the feature. The circle will be shown with data point form errors in blue and
the greatest two opposing form errors in red.

Measurement results are shown in the Feature list, View window and DRO window. The feature graphic
in the View window shows the feature and the points used to define it. Errors are shown as whiskers
connecting the probed points to the feature. The maximum errors are shown in red and are used in the
calculation of form. The DRO window shows the number of points used, the radius, diameter, coordinate
location of the center of the circle and the form error. When only three points are probed, the form error
is zero. When more than three points are probed, the form error is the sum of the two greatest opposing
error magnitudes.
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Probing slots

Five probed points are required to measure a slot. The five points must be probed in a prescribed pattern,
and must be probed in a clockwise or counterclockwise sequence.

As shown above, the correct pattern of points probed around the slot is:

» Two points well distributed along one long side, followed by

* One point on the closest end, followed by

* One point on the approximate center of the second long side, followed by
* The last point on the remaining end

CAUTION
Probing a different pattern of points, or probing out of either clockwise or counter-
@ clockwise order will result in erroneous slot measurements.

When the slot is probed as described above, Measure Magic will assign the correct feature. However,
occasionally Measure Magic will assign the wrong feature type to the data. If the wrong feature type is
assigned, it can easily be changed by selecting the correct feature from a menu of alternatives in the DRO
window.

Slot 12 |r~|+ 1.-,|--f- ‘}l Slot 12 |r~|+ ,-,I--f- ‘}l Slot 12 |..-|+ ,I]‘}l
Sy | | e | SN | T | | — = T = n

X 1.4286 ~): oo 1 11.4286 ) : oo i X 1ams
Y 0.8913 -7, > 0.8913 =17 . | 1 EE
L 05505  \W 5  0.5505 | g
W 0.0878 N ~# 7 0.0878 l i
» [ C:I " I
_ Frogem e, (| L e, M= Fringiem i’
EE co- . | ERIE=S o7 - o]@E o007 2 o]
Touch the feature type... to display the menu of alternative Probed points are shown in the

types View window

Measurement results are shown in the Feature list, View window and DRO window. The feature graphic in
the View window shows the feature and the points used to define it. The DRO window shows the number
of points probed, the coordinate location of the center of the slot, the slot length, the slot width and the
angle of the slot center line with respect to the skew axis.
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Probing rectangles

Five probed points are required to measure a rectangle. The five points must be probed in a prescribed
pattern, and must be probed in a clockwise or counterclockwise sequence.

As shown above, the correct pattern of points probed around the rectangle is:

» Two points well distributed along one long side, followed by

* One point on the closest end, followed by

* One point on the approximate center of the second long side, followed by
* The last point on the remaining end

CAUTION
Probing a different pattern of points, or probing out of either clockwise or counter-
e clockwise order will result in erroneous rectangle measurements.

When the rectangle is probed as described above using Measure Magic, Measure Magic will assign the slot
feature. However, the slot feature can easily be changed to a rectangle by selecting the rectangle feature
from a menu of alternatives in the DRO window.
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Touch the feature type... to select the correct rectangle Probed points are shown in the
feature type View window

Measurement results are shown in the Feature list, View window and DRO window. The feature graphic in
the View window shows the feature and the points used to define it. The DRO window shows the number
of points probed, the coordinate location of the center of the rectangle, the rectangle length, the rectangle
width and the angle of the rectangle center line with respect to the skew axis.
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Probing distances

Two probed points are required
to measure a distance.

Measurement results are shown
in the Feature list, View window,
and the DRO window.

The View window shows the fea-
ture and the points used to define
it. The DRO window shows the
number of points used, the X and
Y axis displacements and the dis-
tance vector between features.

e @
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Probing angles

A minimum of four probed points are required to measure an angle. The points must be probed in a pre-
scribed pattern on the two lines that form an angle. There is no practical limit to the number of points that
can be probed, and in general accuracy is increased by probing more points.
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Probe the first points on the reference side and press and then probe points on the other side of the
the Finish key... included angle and press Finish again

As shown here, the correct pattern of points probed for an angle is:

* A minimum of two points well distributed along the reference side, followed by
* A minimum of two points well distributed along the opposite side of the included angle

The View window shows the feature and the points used to define it. The DRO window shows the number
of points probed, the coordinate location of the angle and the angle orientation to the skew axis.
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Touch the angle type... to select the desired angle type Probed points are shown in the

View window

The included angle is shown as the default measurement result, however, the angle type can easily be
changed by selecting the desired angle type from a menu of alternatives in the DRO window.

Included angle 360 - angle 180 - angle 180 + angle
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Constructing features

Features can be constructed from one or more existing features. Existing features used to construct new
features are called parent features, and can be features that were measured, constructed or created. Existing
features are shown in black, and constructed features are shown in blue in the View window.

Point constructions

Points can be constructed from:

+ Points * Angles

* Lines * Arcs

+ Distances + Slots

* Circles * Rectangles

Point constructed from a point

A duplicate feature can be useful when it becomes desirable to perform ™y
new operations with the original while retaining a copy. To construct a
point from an existing point:

1 Touch the Measure Point icon °

2 Touch the desired point in the Features list

3 Press the Enter key

4  Press the Finish key

The new point feature will be constructed over the original point. L )
Point constructed from a point and a line

The point will be constructed where the perpendicular from the original ™y
point intersects the line or its extension.

To construct a point from an existing point and a line:

1 Touch the Measure Point icon

2 Touch the desired point feature -

3 Touch the desired line feature

4  Press the Enter key

5  Press the Finish key L )

The new point feature will be constructed on the line.
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Points constructed from an arc and a line

Up to three point constructions can be made from an arc and a line:

* Intersection point 1:
The first intersection of the arc and line
* Intersection point 2:
The second intersection of the arc and line
* Perpendicular point:
The intersection of the line and the perpendicular from the arc center to the line

i ] i ] i ]

Intersection point 1 Intersection point 2 Perpendicular point

To construct a point from an arc and a line:

(o))
1  Touch the Measure Point icon ?
2 Touch the desired arc feature 4
3 Press the Enter key é'
4 Touch the desired line feature
5  Press the Enter key
6  Press the Finish key

The first intersect point or perpendicular point of the arc and line will be constructed. Alternative point
constructions can be selected from the drop-down menu in the DRO window.
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Points constructed from a line

Up to four point constructions can be made from a line:

» Midpoint:
The center of the line
* End point 1:
The first endpoint of the line
* End point 2:
The second endpoint of the line
* Anchor point:
The intersection of the line and the perpendicular from the datum to the line

I B B B ]

Midpoint End point 1 End point 2 Anchor point

To construct a point from a line:

Touch the Measure Point icon
Touch the desired line feature
Press the Enter key

Press the Finish key

A W NN -

The midpoint of the line will be constructed. Alternative point constructions can be selected from the
drop-down menu in the DRO window.
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Point constructed from two lines

The intersection point of the lines will "y ™
be constructed. The virtual intersec-
tion point will be calculated and shown

if the lines do not actually cross. /

To construct a point from two lines:

1 Touch the Measure Point icon

2 Touch one desired line feature

3 Press the Enter key L Ve )
4 Touch the other line feature

5  Press the Enter key

6  Press the Finish key

The intersection point or virtual intersection point of the lines will be constructed.

Points constructed from a distance

The start and end points of the distance ™ ™y
will be constructed.

To construct points from a distance:

Touch the Measure Point icon
Touch the distance feature
Press the Enter key

Press the Finish key
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The start point of the line will be constructed. The alternative end point construction can be selected from
the drop-down menu in the DRO window.
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Point constructed from a distance and a point

A point feature will be constructed and offset from the parent point fea-
ture by the parent distance feature.

To construct a point from a point and a distance:

Touch the Measure Point icon
Touch the point feature

Press the Enter key

Touch the distance feature
Press the Enter key

Press the Finish key

AN U AW —

An offset point feature will be constructed.

Point constructed from a circle

A point feature will be constructed at the center of a circle.
To construct a point from a circle:

Touch the Measure Point icon
Touch the circle feature

Press the Enter key

Press the Finish key

AW N =

A point feature will be constructed at the center of the circle.
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Points constructed from a circle and a line

Up to three point constructions can be made from an circle and a line:

* Intersection point 1:
The first intersection of the circle and line
* Intersection point 2:
The second intersection of the circle and line
* Perpendicular point:
The intersection of the line and the perpendicular from the circle center to the line

i ] i ] i ]

Intersection point 1 Intersection point 2 Perpendicular point

To construct a point from an circle and a line:

(o))
1  Touch the Measure Point icon ?
2 Touch the desired circle feature 2
3 Press the Enter key é'
4 Touch the desired line feature
5  Press the Enter key
6  Press the Finish key

The first intersect point or perpendicular point of the circle and line will be constructed. Alternative point
constructions can be selected from the drop-down menu in the DRO window.
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Points constructed from two circles

Up to three point constructions can be made from two circles:

* Intersection point 1:
The first intersection of the two circles
* Intersection point 2:
The second intersection of the two circles
* Midpoint:
The midpoint of the congruent portion of the two circles

I “ I “ I

Intersection point 1 Intersection point 2

To construct a point from two circles:

Touch the Measure Point icon
Touch the first circle feature
Press the Enter key

Touch the second circle feature
Press the Enter key

Press the Finish key

AN DN AW N —

Midpoint

The first intersect point of the two circles will be constructed. Alternative point constructions can be

selected from the drop-down menu in the DRO window.
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Point constructed from a slot

A point feature will be constructed at the center of a slot.
To construct a point from a slot:

Touch the Measure Point icon
Touch the slot feature

Press the Enter key

Press the Finish key

AW N —

A point feature will be constructed at the center of the slot.

Point constructed from a rectangle

A point feature will be constructed at the center of a rectangle.
To construct a point from a slot:

Touch the Measure Point icon
Touch the rectangle feature
Press the Enter key

Press the Finish key

AW N —

A point feature will be constructed at the center of the rectangle.

Point constructed from an angle

A point feature will be constructed at the apex of the angle.
To construct a point from an angle:

Touch the Measure Point icon
Touch the angle feature

Press the Enter key

Press the Finish key

AW N —

A point feature will be constructed at the apex of the angle.
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Point constructed from an arc

A point feature will be constructed at the center of an arc. '8
To construct a point from an arc:

Touch the Measure Point icon
Touch the arc feature

Press the Enter key

Press the Finish key

AW N =

A point feature will be constructed at the center of the arc.

Point constructed from multiple features

The geometric center point of multiple features can be constructed from ¢
any combination and any number of points, slots, rectangles, circles,

and arcs. O

To construct a point from multiple features:

Touch the Measure Point icon
Touch a feature

Press the Enter key

Repeat steps 2 and 3 for all features
Press the Finish key

[ R N O R S

The center point (centroid) of the entire collection of features will be constructed.

N
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Line constructions

Lines can be constructed from:

* Points * Angles
e Lines * Arcs
 Distances * Slots
* Circles

Line constructed from a line

A duplicate feature can be useful when it becomes desirable to perform
new operations with the original while retaining a copy. To construct a
line from an existing line:

1 Touch the Measure Line icon

2 Touch the desired line in the Features list
3 Press the Enter key

4 Press the Finish key

The new line feature will be constructed over the original line.

Line constructed from two points

The line feature will be constructed between the two points.
To construct a line from two points:

Touch the Measure Line icon
Touch the first point Feature
Press the Enter key

Touch the second point Feature
Press the Enter key

Press the Finish key

AN N AW =

The new line feature will be constructed between the two points.
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Lines constructed from a point and a line

Two line constructions can be made from a point and a line:

* Perpendicular line:

The line from the point to the line, perpendicular to the line
+ Parallel line:

The line through the point parallel to the line

' T "
To construct a line from a point and
a line:
1 Touch the Measure Line icon
2 Touch the point feature
3 Press the Enter key
4 Touch the line feature
5  Press the Enter key
6  Press the Finish key
\ AN -
Perpendicular line Parallel line

The perpendicular line will be constructed. The alternative parallel line construction can be selected from
the drop-down menu in the DRO window.

Line constructed from a distance

The line feature will be constructed over a distance feature. (" |

To construct a line from a distance:

1 Touch the Measure Line icon
2 Touch the distance Feature

3 Press the Enter key

4  Press the Finish key

The new line feature will be constructed over the distance feature. | i
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Lines constructed from a point and a circle

Up to three line constructions can be made from a point and a circle:

* Two point line:
The line from the point to the center of the circle
» Tangent line 1:
The line from the point to the first tangent of the circle
» Tangent line 2:
The line from the point to the second tangent of the circle

i ] i ] i ]

Two point line Tangent line 1 Tangent line 2

To construct a line from a point and a circle:

(o))
1 Touch the Measure line icon ?
2 Touch the point feature 2
3 Press the Enter key é'
4 Touch the circle feature
5  Press the Enter key
6  Press the Finish key

The two point line will be constructed. Alternative line constructions can be selected from the drop-down
menu in the DRO window.
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Line constructed from a point and a slot

The line will be constructed from the point to the center of the slot. i
To construct a line from a point and a slot:

Touch the Measure line icon
Touch the point feature
Press the Enter key

Touch the slot feature

Press the Enter key

Press the Finish key

AN L AW N —

The line will be constructed to the center of the slot.

Line constructed from a point and a rectangle

The line will be constructed from the point to the center of the rect- {
angle.

To construct a line from a point and a rectangle:

1 Touch the Measure line icon

2 Touch the point feature

3 Press the Enter key

4  Touch the rectangle feature

5 Press the Enter key \
6  Press the Finish key

The line will be constructed to the center of the rectangle.
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Lines constructed from a point and an arc

Up to three line constructions can be made from a point and an arc:

* Two point line:
The line from the point to the center of the arc
» Tangent line 1:
The line from the point to the first tangent of the arc
» Tangent line 2:
The line from the point to the second tangent of the arc

i ] i ] i ]

Two point line Tangent line 1 Tangent line 2

To construct a line from a point and an arc:

(o))
1 Touch the Measure line icon ?
2 Touch the point feature 2
3 Press the Enter key é'
4 Touch the arc feature
5  Press the Enter key
6  Press the Finish key

The two point line will be constructed. Alternative line constructions can be selected from the drop-down
menu in the DRO window.
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Lines constructed from two lines

Up to three line constructions can be made from two lines:

* Midline 1:
Bisects the acute angle between the two lines
* Midline 2:
Bisects the obtuse angle between the two lines
* Gage line:
The line of a specified length perpendicular to bisector 1
(The user will be prompted for the length)
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Midline 1 Midline 2
To construct a line from two lines:

Touch the Measure line icon
Touch the first line feature
Press the Enter key

Touch the second line feature
Press the Enter key

Press the Finish key

AN N B W N

Gage line

The bisector 1 line will be constructed. Alternative line constructions can be selected from the drop-down

menu in the DRO window.
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Line constructed from a line and a distance

A line feature will be constructed and offset from a parent line feature | 1
by a parent distance feature.

To construct a line from a line and a distance:

1 Touch the Measure Line icon

2 Touch the line feature

3 Press the Enter key

4 Touch the distance feature

5  Press the Enter key | y
6  Press the Finish key

An offset line feature will be constructed.

Lines constructed from a line and a circle

Two line constructions can be made from a line and a circle:

* Perpendicular line:

The line from the center of the circle, to the line, perpendicular to the line
* Parallel line:

The line through the center of the circle, parallel to the line

To construct a line from a line and a ¢ Y[ ~ =

circle: o
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1 Touch the Measure Line icon a

2 Touch the line feature

3 Press the Enter key

4 Touch the circle feature

5  Press the Enter key

6  Press the Finish key

. . . ., N -
The perpendicular line will be con- Perpendicular line Parallel line

structed.  Alternative line construc-
tions can be selected from the drop-down menu in the DRO window.
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Lines constructed from a line and a slot

Two line constructions can be made from a line and a slot:

* Perpendicular line:

The line from the center of the slot, to the line, perpendicular to the line
* Parallel line:

The line through the center of the slot, parallel to the line

To construct a line from a line and a 1( )
slot:

1 Touch the Measure Line icon

2 Touch the line feature

3 Press the Enter key

4 Touch the slot feature

5  Press the Enter key

6  Press the Finish key

. A )

The perpendicular line will be constructed. The alternative parallel line
construction can be selected from the drop-down menu in the DRO window.

Lines constructed from a line and an arc

Two line constructions can be made from a line and an arc:

* Perpendicular line:

The line from the center of the arc, to the line, perpendicular to the line
* Parallel line:

The line through the center of the arc, parallel to the line

To construct a line from a line and a 1( 1
arc:
1 Touch the Measure Line icon
2 Touch the line feature
3 Press the Enter key
4 Touch the arc feature
5 Press the Enter key
6  Press the Finish key
L S -

The perpendicular line will be constructed. The alternative parallel line construction can be selected from
the drop-down menu in the DRO window.
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Line constructed from a line and an angle

The line will be constructed and rotated counterclockwise the amount ™
equal to the parent angle.

To construct a line from a line and an angle: f

1 Touch the Measure Line icon }'

2 Touch the line feature 1{

3 Press the Enter key

4 Touch the angle feature

5  Press the Enter key L )
6  Press the Finish key

The rotated line will be constructed.

Lines constructed from a line and a rectangle

Two line constructions can be made from a line and a slot:

* Perpendicular line:

The line from the center of the slot, to the line, perpendicular to the line
* Parallel line:

The line through the center of the slot, parallel to the line

. . “ =, m

To construct a line from a line and a l =

slot: 9
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1 Touch the Measure Line icon ] a

2 Touch the line feature

3 Press the Enter key

4 Touch the slot feature

5  Press the Enter key

6  Press the Finish key

L A -

The perpendicular line will be constructed. The alternative parallel line construction can be selected from
the drop-down menu in the DRO window.
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Lines constructed from two circles

Up to three line constructions can be made from two circles:

» Two point line:
The line between the two circle centers
* Tangent line 1:
The first line tangent to both circles on the same side
» Tangent line 2:
The second line tangent to both circles on the opposite side
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Two point line Tangent line 1

To construct a line between two circles:

Touch the Measure line icon
Touch the first circle feature
Press the Enter key

Touch the second circle feature
Press the Enter key

Press the Finish key

AN DN AW N —

Tangent line 2

The two point line will be constructed. Alternative line constructions can be selected from the drop-down

menu in the DRO window.
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Lines constructed from a circle and an arc

Up to three line constructions can be made from a circle to an arc:

* Two point line:
The line between the circle and arc centers
» Tangent line 1:
The first line tangent to the circle and arc on the same side
» Tangent line 2:
The second line tangent to the circle and arc on the opposite side

To construct a line between a circle and an arc:

1 Touch the Measure line icon ?

2 Touch the circle feature e

3 Press the Enter key @

4 Touch the arc feature 3
@

5  Press the Enter key

6  Press the Finish key

The two point line will be constructed. Alternative line constructions can be selected from the drop-down
menu in the DRO window.
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Lines constructed from a circle and a slot

Up to three line constructions can be made from a slot to a circle:

» Two point line:
The line between the slot and circle centers
» Tangent line 1:
The first line tangent to the slot and circle on the same side
» Tangent line 2:
The second line tangent to the slot and circle on the opposite side
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To construct a line from a slot and a circle:

Touch the Measure Line icon
Touch the circle feature
Press the Enter key

Touch the slot feature

Press the Enter key

Press the Finish key

AN DN AW N —

The two point line will be constructed. Alternative line constructions can be selected from the drop-down
menu in the DRO window.
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Line constructed from a slot

The line feature will be constructed from the arc center at one end of the |~ ]
slot to the arc center at the other end.

To construct a line from a slot:

1  Touch the Measure Line icon
2 Touch the slot feature
3 Press the Enter key
4 Press the Finish key
L A
The extracted line of the slot will be constructed.
Line constructed from two slots
The line feature will be constructed from the center of one slot to the |~ ]
center of the other.
To construct a line from two slots:
1  Touch the Measure Line icon
2 Touch the first slot feature
3 Press the Enter key
4 Touch the second slot feature
5  Press the Enter key L ]
6  Press the Finish key
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The line will be constructed between the two slots.
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Lines constructed from a rectangle and a circle

Up to three line constructions can be made from a rectangle to a circle:

» Two point line:
The line between the rectangle and circle centers
» Tangent line 1:
The first line tangent to the rectangle and circle on the same side
» Tangent line 2:
The second line tangent to the rectangle and circle on the opposite side

’ y ”~ 5 r B

To construct a line from a rectangle and a circle:

Touch the Measure Line icon
Touch the rectangle feature
Press the Enter key

Touch the circle feature
Press the Enter key

Press the Finish key

AN DN AW N —

The two point line will be constructed. Alternative line constructions can be selected from the drop-down
menu in the DRO window.
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Lines constructed from a slot and an arc

Up to three line constructions can be made from a slot to an anc:

* Two point line:

The line between the slot and arc centers

* Tangent line 1:

The first line tangent to the slot and arc on the same side

» Tangent line 2:

The second line tangent to the slot and arc on the opposite side
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To construct a line from a slot and an arc:

Touch the slot feature
Press the Enter key
Touch the arc feature
Press the Enter key
Press the Finish key

AN N DW=

The two point line will be constructed. Alternative line constructions can be selected from the drop-down

menu in the DRO window.

Touch the Measure Line icon
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Lines constructed from a rectangle and an arc

Up to three line constructions can be made from a rectangle to an anc:

» Two point line:
The line between the rectangle and arc centers
* Tangent line 1:
The first line tangent to the rectangle and arc on the same side
» Tangent line 2:
The second line tangent to the rectangle and arc on the opposite side

' 5 ' y g “y

To construct a line from a rectangle and an arc:

Touch the Measure Line icon
Touch the rectangle feature
Press the Enter key

Touch the arc feature

Press the Enter key

Press the Finish key

AN L AW N —

The two point line will be constructed. Alternative line constructions can be selected from the drop-down
menu in the DRO window.
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Lines constructed from a slot and a rectangle

The line feature will be constructed from the center of the slot to the "
center of the rectangle.

To construct a line from a slot and a rectangle:

1 Touch the Measure Line icon

2 Touch the slot feature

3 Press the Enter key

4 Touch the rectangle feature

5 Press the Enter key L )

6  Press the Finish key

The two point line will be constructed.

Lines constructed between two rectangles

The line feature will be constructed from the center of one rectangle to ™

the center of the other.

To construct a line between two rectangles: >

1 Touch the Measure Line icon (@)
2 Touch the first rectangle feature =
3 Press the Enter key §
4 Touch the second rectangle feature =
5  Press the Enter key L PR 3
6  Press the Finish key

The two point line will be constructed.
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Line constructed from two arcs
Up to three line constructions can be made from two arcs:

» Two point line:
The line between the two arc centers
» Tangent line 1:
The first line tangent to both arcs on the same side
» Tangent line 2:
The second line tangent to both arcs on the opposite side

I “ I “ I

) (

Two point line Tangent line 1
To construct a line between two arcs:

Touch the Measure Line icon
Touch the first arc feature
Press the Enter key

Touch the second arc feature
Press the Enter key

Press the Finish key

AN U AW N —

Tangent line 2

The two point line will be constructed. Alternative line constructions can be selected from the drop-down

menu in the DRO window.
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Line constructed from a rectangle

The line feature will be constructed from the radius center at one end of
the rectangle to the radius center at the other end.

To construct a line from a slot:

Touch the Measure Line icon
Touch the rectangle feature
Press the Enter key

Press the Finish key

AW N =

The center line of the rectangle will be constructed.

Line constructed from multiple features

The best fit line through the center of multiple features can be con-
structed from any combination and any number of points, slots, circles,
and arcs.

To construct a line from multiple features:

G

1 Touch the Measure Line icon

2 Touch a feature

3 Press the Enter key

4 Repeat steps 2 and 3 for all features L
5  Press the Finish key

The best fit line through the entire collection of features will be constructed
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Distance constructions

Distances can be constructed from:

* Points e Circles
* Lines e Arcs
» Distances ¢ Slots

Distance constructed from a distance

A duplicate feature can be useful when it becomes desirable to perform
new operations with the original while retaining a copy. To construct a
distance from an existing distance:

Touch the Measure Distance icon
Touch the desired distance

Press the Enter key

Press the Finish key

AW N —

The new distance feature will be constructed over the original distance. \_

Distances constructed from two points

The distance feature will be constructed between the two points. ("
To construct a distance from two points:

Touch the Measure Distance icon
Touch the first point Feature
Press the Enter key

Touch the second point Feature
Press the Enter key

Press the Finish key L

AN N B W N

The new distance feature will be constructed between the two points.
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Distances constructed from a point and a line

The distance feature will be construct- |~ hN |
ed from the point to the line perpen-
dicular to the line, or perpendicular
to the extended virtual line if the line
feature is short.

To construct a distance from a point

and a line:

1  Touch the Measure Distance icon |_ b y
2 Touch the point feature

3 Press the Enter key

4 Touch the line feature

5  Press the Enter key

6  Press the Finish key

The new distance feature will be constructed.

Distances constructed from a point and a rectangle

The distance feature will be constructed from the point to the center of ™y
the rectangle.

To construct a distance from a point and a rectangle:
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1 Touch the Measure Distance icon

2 Touch the point feature

3 Press the Enter key

4 Touch the rectangle feature

5  Press the Enter key L J
6  Press the Finish key

The new distance feature will be constructed.
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Distances constructed from a point and a circle

Up to three distance constructions can be made from a point to a circle:

+ Distance between features:

The distance between the point and circle center
» Nearest distance:

The distance between the point and nearest circle circumference
* Farthest distance:

The distance between the point and farthest circle circumference

I “ I “ I

Distance between features Nearest distance

To construct a distance between a point and a circle:

Touch the Measure Distance icon
Touch the point feature

Press the Enter key

Touch the circle feature

Press the Enter key

Press the Finish key

AN DN B W N

Farthest distance

The distance between the point and circle center will be constructed. Alternative distance constructions can

be selected from the drop-down menu in the DRO window.
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Distance constructed from a point and a slot

The distance feature will be constructed between the point and the cen- | 1
ter of the slot.

To construct a distance from a point to a slot:

1 Touch the Measure Distance icon /

2 Touch the point Feature

3 Press the Enter key

4 Touch the slot Feature

5  Press the Enter key L ]
6  Press the Finish key

The new distance feature will be constructed between the point and the slot.
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Distances constructed from a point and an arc

Up to three distance constructions can be made from a point to an arc:

+ Distance between features:

The distance between the point and arc center
» Nearest distance:

The distance between the point and nearest arc circumference
* Farthest distance:

The distance between the point and farthest arc circumference

I “ I “ I

Distance between features Nearest distance

To construct a distance between a point and a arc:

Touch the Measure Distance icon
Touch the point feature

Press the Enter key

Touch the arc feature

Press the Enter key

Press the Finish key

AN DN B W N

Farthest distance

The distance between the point and arc center will be constructed. Alternative distance constructions can

be selected from the drop-down menu in the DRO window.
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Distance constructed from a line

The length-of-axis distance feature will be constructed from a parent | 1
line feature.

To construct a distance from a line:

1  Touch the Measure Distance icon
2 Touch the line Feature
3 Press the Enter key
4 Press the Finish key
L A
The new distance feature will be constructed over the line.
Distance constructed from a line and a rectangle
The distance feature will be constructed between the center of the line |~ ]

and the center of the rectangle.

To construct a distance from a line to a rectangle: —1

Touch the Measure Distance icon
Touch the line Feature

Press the Enter key

Touch the rectangle Feature
Press the Enter key

Press the Finish key

AN N B~ W=

The new distance feature will be constructed between the two centers.
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Distances constructed from two lines

Up to three distance constructions can be made from two lines:

* Center distance:

The perpendicular distance from the first line in the features list to the center of the second
» Min distance:

The perpendicular distance from the first line in the features list to the nearest point of the second
* Max distance:

The perpendicular distance from the first line in the features list to the farthest point of the second

Distances from virtual line extensions will be shown if the first line in the features list is not long.

Center distance Min distance Max distance

To construct a distance between two lines:

Touch the Measure Distance icon
Touch the first line feature

Press the Enter key

Touch the second line feature
Press the Enter key

Press the Finish key

AN L AW N —

The center distance will be constructed. Alternative distance constructions can be selected from the drop-
down menu in the DRO window.
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Distances constructed from a line and a circle

Up to three distance constructions can be made from a line and a circle:

* Center distance:

The perpendicular distance from the line to the center of the circle
* Min distance:

The perpendicular distance from the line to the nearest point of the circle
* Max distance:

The perpendicular distance from the line to the farthest point of the circle

Distances from virtual line extensions will be shown if the line is not long.

i ] i ] i ]

Center distance Min distance Max distance
To construct a distance between a line and a circle:

Touch the Measure Distance icon
Touch the line feature

Press the Enter key

Touch the circle feature

Press the Enter key

Press the Finish key

AN N AW -

The center distance will be constructed. Alternative distance constructions can be selected from the drop-
down menu in the DRO window.
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Distances constructed from a line and an arc

Up to three distance constructions can be made from a line and an arc:

+ Center distance:

The perpendicular distance from the line to the center of the arc
* Min distance:

The perpendicular distance from the line to the nearest point of the arc
* Max distance:

The perpendicular distance from the line to the farthest point of the arc

Distances from virtual line extensions will be shown if the line is not long.

i ] i ] .I" ]

Center distance Min distance Max distance
To construct the distance between a line and an arc:

Touch the Measure Distance icon
Touch the line feature

Press the Enter key

Touch the arc feature

Press the Enter key

Press the Finish key

AN N AW N

The center distance will be constructed. Alternative distance constructions can be selected from the drop-
down menu in the DRO window.
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Distance constructed from a line and a slot

The distance feature will be constructed from the center of the slot per- | |
pendicular to the line.

To construct a distance from a line and a slot:

1 Touch the Measure Distance icon /

2 Touch the line Feature

3 Press the Enter key

4 Touch the slot Feature

5  Press the Enter key \ y
6  Press the Finish key

The distance feature will be constructed between the line and slot. Distances from virtual line extensions
will be shown if the line is not long.

Distance constructed from two distances

The sum-of-distances feature will be constructed from two distance |~ |
features.

To construct a distance from two distance features:

1  Touch the Measure Distance icon (@)
2 Touch the first distance Feature =
3 Press the Enter key 9
4 Touch the second distance Feature g

5  Press the Enter key L y 3'
6  Press the Finish key

The distance feature will be constructed between the two distance features.
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Distances constructed from two circles

Up to three distance constructions can be made from two circles:

* Center distance:

The distance from the center of one circle to the center of the other
* Min distance:

The minimum distance between the two circle circumferences
* Max distance:

The maximum distance between the two circle circumferences

) )

Center distance Min distance
To construct the distance between two circles:

Touch the Measure Distance icon
Touch the first circle feature
Press the Enter key

Touch the second circle feature
Press the Enter key

Press the Finish key

AN DN B W N

Max distance

The center distance will be constructed. Alternative distance constructions can be selected from the drop-

down menu in the DRO window.
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Distances constructed from a slot and a circle

The distance feature will be constructed between the centers of the slot |~ |
and the circle.

To construct a distance from a slot and a circle: /

1 Touch the Measure Distance icon

2 Touch the slot Feature

3 Press the Enter key

4 Touch the circle Feature

5  Press the Enter key L y
6  Press the Finish key

The distance feature will be constructed between the slot and the circle.

Distances constructed from a rectangle and a circle

The distance feature will be constructed between the centers of the rect- |~ ]
angle and the circle.

To construct a distance from a rectangle and a circle:

Touch the Measure Distance icon
Touch the rectangle Feature
Press the Enter key

Touch the circle Feature

Press the Enter key

Press the Finish key

AN N AW =
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The distance feature will be constructed between the rectangle and the circle.
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Distances constructed from an arc and a circle

Up to three distance constructions can be made from an arc and a circle:

* Center distance:

The distance from the center of the circle to the center of the arc
* Min distance:

The minimum distance between the arc and circle circumferences
* Max distance:

The maximum distance between the arc and circle circumferences

i ] i ] .I" ]

) )

Center distance Min distance Max distance

To construct the distance between an arc and a circle:

Touch the Measure Distance icon
Touch the arc feature

Press the Enter key

Touch the circle feature

Press the Enter key

Press the Finish key

AN U AW —

The center distance will be constructed. Alternative distance constructions can be selected from the drop-
down menu in the DRO window.
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Distance constructed from two slots

The distance feature will be constructed between the centers of two |~ |
slots.

To construct a distance between two slots:

1  Touch the Measure Distance icon

2 Touch the first slot Feature

3 Press the Enter key

4 Touch the second slot Feature

5  Press the Enter key | y
6  Press the Finish key

The distance feature will be constructed between the two slots.

Distances constructed from a slot and an arc

The distance feature will be constructed between the centers of the slot ™

and the arc.

To construct a distance from a slot and an arc: / )

1  Touch the Measure Distance icon

2 Touch the slot Feature (@)
3 Press the Enter key =
4 Touch the arc Feature §

5  Press the Enter key | A =

6  Press the Finish key 3

The distance feature will be constructed between the slot and the arc.
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Distances constructed from a rectangle and an arc

The distance feature will be constructed between the centers of the rect-
angle and the arc.

To construct a distance from a rectangle and an arc:

1 Touch the Measure Distance icon

2 Touch the rectangle Feature

3 Press the Enter key

4 Touch the arc Feature

5 Press the Enter key L
6  Press the Finish key

The distance feature will be constructed between the rectangle and the arc.

Distances constructed from a slot and a rectangle

~

The distance feature will be constructed between the centers of a slot
and a rectangle.

To construct a distance from a slot and a rectangle:

Touch the Measure Distance icon
Touch the slot Feature

Press the Enter key

Touch the rectangle Feature
Press the Enter key

AN L AW —

Press the Finish key

The distance feature will be constructed between the slot and the rectangle.
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Distances constructed between two rectangles

The distance feature will be constructed between the centers of two
rectangles.

To construct a distance between two rectangles:

1 Touch the Measure Distance icon

2 Touch the first rectangle Feature

3 Press the Enter key

4 Touch the second rectangle Feature
5 Press the Enter key

6  Press the Finish key

The distance feature will be constructed between the two rectangles.
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Distances constructed from two arcs

Up to three different distance constructions can be made from two arcs:

* Center distance:

The distance from the center of one arc to the center of the other
* Min distance:

The minimum distance between the two arc circumferences
* Max distance:

The maximum distance between the two arc circumferences

I “ I “ I

) )

Center distance Min distance

To construct the distance between two arcs:

Touch the Measure Distance icon
Touch the first arc feature

Press the Enter key

Touch the second arc feature
Press the Enter key

Press the Finish key

AN DN B W N

Max distance

The center distance will be constructed. Alternative distance constructions can be selected from the drop-

down menu in the DRO window.
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Circle constructions

Circles can be constructed from:

* Points * Slots
¢ Lines » Distances
e Circles » Arcs

Circle constructed from a circle

A duplicate feature can be useful when it becomes desirable to perform
new operations with the original while retaining a copy.

To construct a circle from an existing circle:

1 Touch the Measure Circle icon
2 Touch the desired circle

3 Press the Enter key

4 Press the Finish key

The new circle feature will be constructed over the original circle.

Circles constructed from two lines

A wire gage circle will be constructed between the two lines. The user
will be prompted for the circle radius.

To construct a circle from two lines:

1 Touch the Measure Circle icon
2 Touch the first line feature

3 Press the Enter key

4 Touch the second line feature
5 Press the Enter key

6  Press the Finish key

The wire gage circle will be constructed.
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Circle constructed from a circle and a distance

An offset circle will be constructed from circle and distance parent fea-
tures. A circle equal to the parent circle will be constructed, offset the
amount equal to the parent distance.

To construct a circle from a circle and a distance:

Touch the Measure Circle icon
Touch the circle feature

Press the Enter key

Touch the distance feature
Press the Enter key

Press the Finish key

AN N B W N

The offset circle will be constructed.

Circle constructed from two circles

The circle will be constructed as an average of the two parent positions
and sizes.

To construct a circle from two circles:

Touch the Measure Circle icon
Touch the first circle feature
Press the Enter key

Touch the second circle feature
Press the Enter key

Press the Finish key

AN D AW N —

The average circle will be constructed.
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Circle constructed from multiple features

A circle feature can be constructed from any number of parent features. |~ E)
The parent features can be any combination of points, slots, rectangles,
arcs and circles. The center points of the parent features will be used to

construct the new circle feature. When more than three parent features _ﬂ
. . . . h

are used, the circle can be constructed using the fitting algorithm of the Lo

user’s choice. | )

To construct a circle from multiple features: —

Touch the Measure Circle icon
Touch a feature

Press the Enter key

Repeat steps 2 and 3 for all features
Press the Finish key

hn A W N =

The best fit circle through the entire collection of features will be constructed.
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Arc constructions

Arcs can be constructed from:

* Points « Slots
* Lines ¢ Distances
» Circles e Arcs

Arc constructed from an arc

A duplicate feature can be useful when it becomes desirable to perform
new operations with the original while retaining a copy.

To construct an arc from an existing arc:

Touch the Measure Arc icon
Touch the desired arc

Press the Enter key

Press the Finish key

B W NN =

The new arc feature will be constructed over the original arc.

Arc constructed from an arc and a distance

An offset arc will be constructed from arc and distance parent features. |
An arc equal to the parent arc will be constructed, offset the amount
equal to the parent distance.

To construct an arc from an arc and a distance:

Touch the Measure Arc icon
Touch the arc feature

Press the Enter key

Touch the distance feature \

Press the Enter key
Press the Finish key

AN D AW N —

The offset arc will be constructed.
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Angle constructions

Angles can be constructed from:
e Anangle <« Two lines

Angle constructed from an angle
A duplicate feature can be useful when it becomes desirable to perform

new operations with the original while retaining a copy.

To construct an angle from an existing angle:

Touch the Measure Angle icon
Touch the desired angle

Press the Enter key

Press the Finish key

AW N —

The new angle feature will be constructed over the original angle.
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Angle constructed from two lines

Up to four angle constructions can be made from two lines: P ~

* Interior angle:
The angle included between the lines
* 180 minus:
180 degrees minus the angle included between the lines
* 180 plus:
180 degrees plus the angle included between the lines
* 360 minus
360 degrees minus the angle included between the lines

.
[
[}
"

Interior angle 180 minus 180 plus 360 minus

To construct angles from two lines:

Touch the Measure Angle icon
Touch the first line feature
Press the Enter key

Touch the second line feature
Press the Enter key

Press the Finish key

AN D AW N —

The interior angle will be constructed. Alternative angle constructions can be selected from the drop-down
menu in the DRO window.
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Creating features

Features can be created by entering information that describes feature size and position. Information can
be entered in metric or English units of measure.

The following feature types can be created:
* Points * Lines » Distances ¢ Rectangles
* Circles * Arcs * Slots

Creating a point
To create a point:

1  Touch the measure point icon, and then touch the data entry icon. The data entry box will be dis-
played.
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2 Enter the feature data in the fields provided and press Finish.
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Creating a line

To create a line:

1 Touch the measure line icon, and then touch the data entry icon. The data entry box will be dis-
played.

GGRER
2.8100 ~

0.3850 -
0.0000 -

1.2500 =) oo [ 0 X
2.5000 - '
0.0000 -

2 Enter the feature data in the fields provided and press Finish.

Creating a circle

To create a circle:

1 Touch the measure circle icon, and then touch the data entry icon. The data entry box will be dis-
played.

2.8100 ~
0.3850 -
0.0000 -

3.8565 —); smee
4.1901 =)=
b, 47°05'00" =

—
)

2 Enter the feature data in the fields provided and press Finish.
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Creating an arc

To create an arc:

1 Touch the measure circle icon, the measure arc icon and then touch the data entry icon. The data entry
box will be displayed.

2.8100 ~
0.3850 -
0.0000 -

2 Enter the feature data in the fields provided and press Finish.

Creating a slot

To create a slot:

1  Touch the measure slot icon, and then touch the data entry icon. The data entry box will be dis-
played.
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2 Enter the feature data in the fields provided and press Finish.
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Creating a rectangle

To create a rectangle:

1 Touch the measure slot icon, the measure rectangle icon and then touch the data entry icon. The data

entry box will be displayed.

2.8100 =

3.2585 ) poee

2.8750 - 0.3850 -
2.8250 0.0000 -
1.1250 .

s D

) 3“3

2 Enter the feature data in the fields provided and press Finish.
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Chapter 7:
Tolerancing

Tolerances can easily be applied to position, size, orientation, form, runout and concentricity measure-
ments using the tools found in the tolerance screens.

CAUTION

Discrete point measuring machines estimate the size, position, orientation, and form of
geometric features based on points probed. When parts are designed with critical tol-
erances, be sure that you have probed sufficient points to calculate a reliable estimate.
For example, if you probe a circle with only three points, the circularity will be perfect
and the circle will always pass a form tolerance test.

CAUTION

The QC-300 uses a best fit algorithm to estimate the size, position, orientation and form
of geometric features. While the best fit yields very useful information, the results do
not necessarily reflect how well the parts will fit together and perform their function.
For example, a hole diameter could be calculated as 10.000 mm but have poor form.
In this case, 2 9.9 mm pin might not fit in the 10.000 mm hole.

NOTE
Tolerance calculations comply with the ASME Y14.5M-1994 standard except as noted
in the tolerance section of Chapter 12: Reference Materials.
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This chapter includes the following tolerance information:

Applying tolerances to fEatUures. ........ceouereererierieiereeee et 127
Selecting @ fEature.......ccoveiririririiirerereeeeceeecee e 127
Displaying the tolerance SCreen ...........ccvvevererviererreeseeieneeeeeeeseeeeenee e 127
Selecting @ tOlErance tYPE ...cvevveeverrierrieieieeierieeeesreeee e eeesteesesreessesseens 127
Selecting a specific tOlErance.........covevvieeeriieieriicierie et 128
Entering nominal, limit or tolerance values.........c..ccccceeereeiinienenennene. 128
Omitting a tolerance CateZOTY .......ccoeveruireerireiereeiesteee e 129

TOLETANCE LYPES ..uveurineinienienieiieiieieeit ettt sttt ettt ettt et sbe e naen 130
Bidirectional........ccccociiiriiiiiiiinineneeeeeete e 130
TIUC POSTHON .ottt ettt ettt re e sbe e ebe e e saeseeseeseees 132
IMMIC ettt be bt see et ebe e 133
LIMC ettt ettt eae et eaen 134
RUNOUL. ...t e 135
ROUNANESS ... 135
CONCENLTICILY ..evvevveeeientieeieteete st ete et eteeeeessesaesseessesseessesseessensaensensnensennns 135
SHAIZNENESS ..ottt s e e be e s e essesreens 135
ParalleliSIm. . ....c.coiiiiiiiieiiie e 136
PerpendiCularity .....coeeouieieriieiecee e 136
N T4 (PRSP 136
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Applying tolerances to features

Tolerances are applied to feature measurements using tolerance screens. The method of applying toler-
ances to features is diagrammed below and is nearly identical for all tolerance types.

. Entar nominal,
Select a feature |—p  DisPiY the p|  Selacla p| Selectaspecific | .0 o tolerance
tolarance scresn toderance type lolerance valuas

In the following example, a true position tolerance is applied to a circle feature.

Selecting a feature

Touch the desired feature in the feature list to select it.

I-ﬁ|+ = II‘}I

1.1831 =
0.5083 -
0.0000 -

P i,

O Q@ F A 2

Displaying the tolerance screen

Touch the Tol screen button to |gircle 4
display the tolerance screen.
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s DOF & m o)

-
=X
o
-
o
3
2,
=]
Q@

Selecting a tolerance type

Touch the desired tolerance type
button to select a tolerance type.
In this example, the position tol-
erance type is selected.

Circle 4
)
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Selecting a specific tolerance

Touch the Tolerance menu title and then select the specific tolerance from the drop-down menu. The true
position tolerance is selected in this example.

h-_ Ir::l.lonll , Tolntarcs | Trus Posticns
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Entering nominal, limit or tolerance values

In this example, the Nominal and Tol Dia (Tolerance diameter around the nominal position) values are
entered by touching the desired data fields and entering a new values using the number keys. Error and
Deviation values are generated as soon as the Nominal and Tol Dia values are entered.

Mominal Actual Emor [ha Toll D Mominal Actual Emor [ha Toll D

L T rems QamD
¥ 1.0500 1.0456 @ 00500

Hominal Actual Deviaticn | Lirmit slimit |
o S e S

Deviation

0.0008 (o) 04300 04308 O a.os00 0.0500
The Nominal, Tol Dia and Limit values are entered... resulting in new error and deviation values

Pass/fail results are indicated by green and red colors in the tolerance screen and in the feature list. Pass is
indicated by green, fail is indicated by red in the tolerance screen.

Any tolerance failure will be indicated by a red square next to the |giriad annzn
feature in the feature list. A green square will be displayed in the ===
feature list when all tolerance tests pass. X 1.0694 =); suee
Y 1.0400 =70 ..
D 0.4309
Green square indicates pass ——» [ 0 4
ey e
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Omitting a tolerance category

When a tolerance category is unnecessary, it can be omitted. To omit a category, select the Nominal data
field, remove any data by repeatedly pressing the Cancel key and press the Enter key. In this example, the
Diameter category is omitted.

Circle 4 _ .E Circle 4 _ .E
| —— - T —

VUl Tolerance : True Position VUl Tolerance : True Position

P s 2

c', 3 Momenal Aol Cred D Tal D c', 3 Momenal Aol Cred D Tal D
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g g v i 105458 [-X: ¥t (X 2] g g v i 105458 [-X: ¥t (X 2]

ro6 Momenal  Achasl Dewation | st ro6 Momenal  Achasl Dewation | st
o 7 (o) = 0 ABOE & 00 0080 0 Ch o 7 (o) 0 ABOE 0080 0 Ch
O & O &

] ]

410 - _J 10 - @ O

Pas / Program ;" WieRwire Y, _ | / Program ; FsEwne),

‘-][ ro0o o0 oo Als) s 0 0F £ o]

0

Touch the category to select a Nominal field... repeatedly press the Cancel key, then press Enter
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Tolerance types

As mentioned earlier, the method of applying tolerances to features is nearly identical for all tolerances.
This section describes the tolerance screen for each tolerance type. The following tolerances can be ap-
plied to feature measurements:

* Bidirectional * True position « MMC « LMC

* Runout * Roundness * Concentricity ¢ Straightness

* Parallelism * Perpendicularity ¢ Angle * Width
Bidirectional

Bidirectional tolerances can be applied to points, lines, circles, arcs, slots and rectangles.

Points

The tolerance screen for points is used to specify the acceptable deviation from a nominal position in the
X, Y and Z axes. The bidirectional tolerance compares the measured location of a point to the nominal
location of the feature’s center point.

Enter the nominal values into G acnonll) acnoa

the X, Y and Z axis data fields
provided. Enter the allowed
limits into the Limit data fields
as +/- ranges or as absolute lim-
its. Touch the Limit data fields
to toggle between +/- ranges or
absolute limits.

Lines

The tolerance screen for lines is used to specify the acceptable deviation from nominal positions in the X
and Y axes. The bidirectional tolerance compares the measured location of the center point of a line to the
nominal location of the line’s center point.

Enter the nominal values into the Line2 I |+ s II ‘}l Line2 I |+ s II ‘}l

X and Y axis data fields. Enter .- ;
the allowed limits into the Limit

i, Talrance ¢ Bdrectional

1 1

1 - 31

data fields as +/- ranges or as e b i e AT ADaen. . T N
absolute limits. Touch the Limit | « =4
data fields to toggle between +/- a ﬁ a ﬁ

S

ranges or absolute limits. " i

& [ an="= 1
FF]I~;0-::1; Lr-@llmi~z0m,* .cr-c?:[
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Circles and arcs

The tolerance screens for circles and arcs are identical, and are used to specify the acceptable deviation
from nominal positions in the X and Y axes, and from the nominal diameter or radius. The bidirectional
tolerance compares the measured location of the center point of the arc or circle to the nominal center point
and compares the measured diameter or radius to the nominal. Touch the D (diameter) or r (radius) choice
field in the DRO screen to toggle between the display of diameter and radius if desired.

Enter the nominal values into g
the X and Y axis and D (diam- i et~} :
eter) data fields provided. Enter |;

the allowed limits into the Limit e i
data fields as +/- ranges or as
absolute limits. Touch the Limit
data fields to toggle between +/-
ranges or absolute limits.

T T T

@800 |

S0 DA A M tﬁ};f*l*ll‘ S D DF A M c:}I:.'

Slots and rectangles

The tolerance screens for slots and rectangles are identical and are used to specify the acceptable deviation
from nominal positions in the X and Y axes, and from the nominal length and width. The bidirectional
tolerance compares the measured location of the center point of the slot or rectangle to the nominal center
point and compares the measured size to the nominal size.

Enter the nominal values into the Slot 7 m‘l Slat He ]2
X-Y axis and L-W data fields e sl -

provided. Enter the allowed
limits into the Limit data fields
as +/- ranges or as absolute lim-
its. Touch the Limit data fields
to toggle between +/- ranges or
absolute limits.

-
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True position

True position tolerances can be applied to points, lines, circles and arcs.

Points and lines

The tolerance screens for points and lines are identical, and are used [Paint 11 s [=]?
to specify the acceptable deviation from the nominal feature position.
The true position tolerance compares the measured location of the
center point to the nominal center point.

T | ST

WEFl A

Enter the nominal values into the X and Y axis data fields. Enter the

allowed tolerance diameter into the Tol Dia field. e m—

6 OF 4R 2]

Circles and arcs

The tolerance screens for circles and arcs are identical, and are used to specify the acceptable deviation
from the nominal feature position, and from the nominal diameter. The true position tolerance compares
the measured location of the center point of the circle or arc to the nominal center point and compares the
measured diameter to the nominal diameter. Touch the D (diameter) or r (radius) choice field in the DRO
screen to toggle between the display of diameter and radius if desired.

Enter the nominal values into
the X and Y axis and D (diam-
eter) data fields provided. Enter
the allowed Tol Dia (Tolerance
diameter) and feature diameter
limits into the Limit data fields
as +/- ranges or as absolute lim-
its. Touch the Limit data fields
to toggle between +/- ranges or
absolute limits.

Tolnsircs | True Posticns

* t b
U —— T T

T e Gamm R Lame e

@olo) /]

s 0 or ane]
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MMC/LMC (Material condition)

MMC and LMC tolerances can be applied to bosses or to bores, compare measured center locations to the
nominal centers and compare measured diameters to nominal diameters. MMC and LMC tolerances can
be applied to circles and arcs.

MMC Circles and arcs

The MMC tolerance screens for circles and arcs are
identical, and are used to specify the maximum mate-
rial that can exist within a bore or on the surface of a
boss.

MMC tolerances generate position bonuses as a result
of size tolerance surpluses. For example, when the size Maximum material within  Maximum material on
of a bore is larger than MMC, but within the acceptable a bore aboss
tolerance range, a position tolerance bonus is generated for the bore and its acceptable location is given
more flexibility. However, if a bore is within the position tolerance diameter, no position bonus is gener-
ated and the bore must be located exactly as specified.

Touch the Boss or Bore choice |Circle 4 + s frr] 7 3 + o ] 7
field to specify the feature type as | e ar

a Boss or a Bore. - -

Enter the nominal values into D M e
the X and Y axis and D (diam- Bo07) T

eter) data fields provided. Enter e —
the allowed Tol Dia (Tolerance /0 OF A O]

diameter) and feature diameter
limits into the Limit data fields as
+/- ranges or as absolute limits.

-
=X
o
-
o
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Q@

Touch the Limit data fields to
toggle between +/- ranges or ab-
solute limits.
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LMC Circles and arcs

The LMC tolerance screens for circles and arcs are
identical, and are used to specify the minimum material
that can exist within a bore or on the surface of a boss.

LMC tolerances can generate position bonuses as a
result of size tolerance surpluses. For example, when
the size of a bore is smaller than LMC, but within the
acceptable tolerance range, a position tolerance bonus
is generated for the bore and its acceptable location is given more flexibility. However, if a bore is within
the position tolerance diameter, no position bonus is generated and the bore must be located exactly as
specified.

Minimum material within  Minimum material on
a bore a boss

- @5nzn

Touch the Boss or Bore choice [Girded [FTH=[-]7] Greearss
field to specify the feature type as | B — ' '

a Boss or a Bore.

Toketircn & LA

e T N er—.
i v
P

Enter the nominal values into T emm sum e e e
the X and Y axis and D (diam- o =y

oo
eter) data fields provided. Enter | .—J—J—J
the allowed Tol Dia (Tolerance i‘l'" - -T I
diameter) and feature diameter
limits into the Limit data fields as

+/- ranges or as absolute limits.

1
1
&
5
&
¥ e R L T B
L]
L ]
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Touch the Limit data fields to |Girele: _ Circle
G T 7] e

toggle between +/- ranges or ab- ===

solute limits. i ML
o s -
i it
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Runout

Runout tolerances can be applied to circles and arcs. The tolerance
screens are identical, and are used to specify the acceptable deviation
from a circle or arc around the center of the Reference feature axis.

Enter the acceptable position deviation into the Tol Zone data field
and then enter the number of the reference feature for the runout toler-
ance into the Ref Feature data field.

Roundness

Roundness tolerances can be applied to circles and arcs. The tol-
erance screens are identical, and are used to specify the acceptable
deviation from a perfect circle or circle segment.

Enter the acceptable form deviation into the Tol Zone data field.

Concentricity

Concentricity tolerances can be applied to circles and arcs. The toler-
ance entry screens are identical, and are used to specify the accept-
able position deviation from a circle or arc concentric to a Reference
feature.

Enter the acceptable position deviation into the Tol Zone data field
and then enter the number of the reference feature for the Concentric-
ity tolerance into the Ref Feature data field.

Straightness

The straightness tolerance can be applied to lines and is used to
specify the acceptable deviation from a perfect line.

Enter the acceptable form deviation into the Tol Zone data field .

Line 2 =] w5 fre 2
S T
Tabrance | itrasg tnen
@)/ L)
P —

-

O OF A o)

-
=X
o
-
o
3
2,
=]
Q@




136 QC-300 Series User’s Guide

Parallelism

Parallelism tolerances can be applied to lines and are used to specify
the acceptable deviation from a line perfectly parallel to a Reference
feature.

Enter the acceptable parallelism deviation into the Tol Zone data field,
and then enter the number of the reference feature for the Parallelism
tolerance into the Ref Feature data field.

G =i

S D DR A2

Perpendicularity

Perpendicularity tolerances can be applied to lines and are used to
specify the acceptable deviation from a line perfectly perpendicular
to a Reference feature.

Enter the acceptable perpendicularity deviation value into the Tol
Zone data field, and then enter the number of the reference feature
for the Perpendicularity tolerance into the Ref Feature data field.

Angle

Angle tolerances can be applied to lines and angles. The tolerance screens are identical, and are used to
specify the acceptable deviation from a nominal angle.

Enter the allowed angle limits
into the Limit data fields as
+/- ranges or as absolute limits.
Touch the Limit data fields to
toggle between +/- ranges or ab-
solute limits.

lommom

"1'3' S D DF A M c?i
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Width

Width tolerances can be applied to distances and are used to specify the acceptable deviation from a nomi-
nal length. The length can be specified as a vector length (L) or as separate X, Y and Z lengths.

Enter the allowed width lim- Dist 0 I |+]t-. |{1| Dist 10 +o ] 7

L .. [ | ST il mn ) -

its into the Limit data fields as o s [[1omee . im "0 4]

+/- ranges or as absolute limits. | 7 & e yr——

Touch the Limit data fields to | o » . a = T amm. ho
F- F ]

toggle between +/- ranges or ab-
solute limits.
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Chapter 8:
Programming

QC-300 programs are sequences of measurement activities performed on a part by the operator and stored
by the system for playback later on other identical parts. Using the programming capabilities of the QC-
300 greatly increases productivity by compressing the many manual steps required to measure, tolerance
and report part dimensions into a few semi-automated steps which are little more than operator responses
to system prompts.

Programs can be:

e Created (recorded) -« Edited * Run on new parts e Archived e Deleted

Create program

Creating programs
The basic programming process shown here is identical Start recording | Begin recording all operator
for all part types. The details of program recording are activities

described in the remaining pages of this section and are - .
) . Entar tithe Enter a unique program name
included in an example that measures the largest hole

in the QC Quickie slide, applies a position
tolerance and prints the results.

Create the reference for part
measurements

Skew & datum

Perform all feature
measurements

Enter messages that will be
displayed for the operator as the
program is played back. Messages
can be inserted anywhere in the
program.

¥ Measure features
Enter user
prompts

Apply tolerances to desired

Apply tolerances
feature measurements

Print or transmit (send)

Report results
measurement data

oo
)
=
o
(e}
8
3
3
=]

(]

Stop recording operator

Stop recording activities

Specify the part fixturing if
necessary (CNC option)

Specify fixturing

Program saved
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Start program recording

Touch the Program tab to display the programming tools. When no previous programs have been recorded,
only the record icon will be shown. When other programs already exist, all the program tool icons will be

shown.
oram s aoooal

Mo Programs

0.0000 -
0.0000 -

Touch the Program tab... to display the record icon when no to display all the programming
other programs exist, or... icons when other programs do exist

Touch the record icon to begin [Program Lis T3] [~]7] Prears

recording a program. The pro-
gram title entry screen will be
displayed.

Mo Programs

Touch the record icon... to display the title entry screen
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Enter a program title (or user message)

The method used to enter a program title is also used to enter any text message that will be played back
during program execution as a user prompt.

To enter a program title:

Touch the character and control |[Pragram List o[ |+!u. ] 7] Proaram List ol [+ ]~]7]

keys on the text entry screen to
enter a unique name for your new -
program. The number keys on
the front panel can also be used to
enter numeric characters. Char- s~ fufn]m 1 zix)c|[va]n]mn

acters can be upper or lower case | .
and can be separated by spaces. ||+ ® c | =l=ll . =

gfwlel{rlladrfulliflalle glwlijjnjjrfyjufijlofe

L] 1 d L P h i k 1 ALS D U GiM ] K i

e Space ] o= [ e P Space ] = [ |

Touch the sym or int’l control [Pregram List 8l T+ ]~] 7] Pregram Gt ] .“mﬂ

keys to enter symbol or interna-
tional characters. P S

(R L R R R ERE] SN ED B RN afafa||sfdjhim)s |A)D

IR0 NE ¢ ahafallafafodofu)s

Press the Finish key to enter the |[Pragram List B T+ ] 7 | [Curent Position i[_m_m
new program name and begin re-

prog s X 0.0000 -
cording the program. The DRO f—
screen will be displayed. Y 0.0000 -
The system is now ready to re- aoonDDOBEE
cord all datum, measurement, | LT =C ] —
tolerance and reporting activities. [=[= ® < Bl - - oo 2w 2

Perform all the datum, measure-
ment, tolerance and reporting activities just as you would if a program were not being recorded. Program
recording is conducted by the system in the background and is invisible to the operator.
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Measure a skew and create a datum

Skew and datum operations are described in Chapter 6: Measuring. In this example, the bottom edge of
the part is measured for skew compensation, the left edge is measured and the intersection point of the bot-
tom and left edges is zeroed in the X, Y and Z axes and used as a datum for subsequent measurements.

Measure the skew and left side Paint3 "] (<] & ]~] 7] Paint 3 E| Buﬂ
th, truct -

poit at he mersecron of th 1.5292 =), o 0.0000E), 4o

p 0.0000 — " 0.0000 = "™

two lines.

[:["v“. /0 © %_[a‘ﬁ]‘[‘ /0 O ;#[

Create a zero datum for subsequent measurements

Measure a feature (include a message)

Feature measurements are described in Chapter 6: Measuring. In this example, the largest hole in the QC
Quickie slide is measured.

First, create a message that prompts the user to measure the hole. Press the Finish key to complete the
message.

SCLELLT) ' @unza

0.0000 =), s 0.0000 =,y NPUI
0.0000 = = 0.0000 = == |- - T
. —— e o

El= - r::c:r»* L EAEvIIII.@@ {A[ I]r-.&@ ]

Display the Program tools... Touch the message icon... include a user prompt message and
press Finish
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Then measure the largest hole in
the QC Quickie slide. Details of

' = P = -[ﬂIQIU,IW.Ijl

performing circle measurements 0.0000 '::n\fl":""’m 3D21 -—llFr ::::
are described in Chapter 6: Mea- 0.0000 1.0367 -
0.4354

suring.

[T :n,r_,-.
[a-|| /DDKLI-&*_I

Measurement data is displayed

Apply a tolerance

Tolerance operations are described in Chapter 7: Tolerancing. In this example, a true position tolerance is
applied to the hole feature measured in the last step.

Touch the Tol button to display the Tolerance screen, apply the true position tolerance and touch the DRO
button to return to the DRO screen.

Circle 4 i[ﬂ|¢|u.1-.v.-|?| Circle 4 i ------ 7| Circle 4 i[ |¢|u.1-.f.-|?|

= =
X 1)y, poos 0 (e e et X 2.6021 -1 oo
Y ¥ I Rna i P S et e Y 1.0367 -
D 0.4354 e o ——— D 0.4354
T e E———
fatna_ Fioor e e, e T P e —,
== - O DF L [A[l[ /DD#‘ v 2| |&Slf- - 0 0F & 2
Touch the Tol button... apply the tolerance and touch the to return to the DRO screen
DRO button...

Report results

Measurement results can be printed over the USB port or transmitted to a computer over the RS232 se-
rial port. Parameters governing reports and data transmissions are configured in the Print setup screen
described in Chapter 9: Communication, and in Chapter 10: Setup.

Result reporting is included in a program by simply pressing the Print key while in record-
ing a program. E
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Stop the program recording

Touch the Program tab to display the programming icons, and then touch the Stop icon to stop recording
the program. The program title will be shown.

2.6021 )1 ueon 2.6021 —1_veon
1.0367 :,J"':'m"| = 1.0367 :Jrn=ms-|

Touch the Program tab... and then touch the Stop icon... the new program name will be
shown

The program is now saved and can be edited or run on new parts.

Touch the Measure tab to return
to the measure mode of opera-
tion.

2.4609 -
1.2024 -

Touch the Measure tab... to return to the DRO
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Specifying part fixturing (CNC option)
Default part fixturing is configured in the CNC General setup screen by OEMs and Distributors for CNC
systems. In most cases, part fixturing will remain unchanged. However, if fixturing requirements change,

the part fixture configuration can also be changed to insure that subsequent program runs will include the
correct measurement reference and datum.

Any of three fixturing modes can be selected in the Program Settings screen:

None

No part fixturing is used, a measurement reference and datum must be created by the user for each part
prior to measurements.

Temporary

Temporary part fixturing is used, a measurement reference and datum must be created for the first part by
the user, thereafter the system will perform measurement reference and datum measurements automati-
cally for each part.

Permanent

The part fixturing is permanently attached; this is a dedicated fixture. The system retains the measurement
reference and datum as part of the program, no user interaction is required to create a measurement refer-
ence or datum.

To specify the desired fixturing mode in a program:

1 Touch the Program tab to display programming tools.

2 Highlight the desired program and touch the Edit icon to display its program steps.

3 Touch the Fixturing Mode choice field repeatedly to cycle through the available fixturing modes.

B[ Tel- [-]7] Freamam i -
2.4609 - A i
1.2024 - .

it ;

A& :

= T B e
A

Touch the Program tab... then select the desired program...  and cycle through fixturing modes

Ii ¥
T -
Pootung Vektity . [ g\l\ Df‘\
Mcary Pecbanag Vekceiity % ?\& |
Asproach Ontance | i N

Tearch Detange | 900
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Editing Programs

Programs can be edited to:

* Revise units of measure * Revise tolerances
» Revise user prompt messages * Append new steps to the end of the list of program steps

Editing existing steps

The process for editing existing steps is diagrammed below and is identical for all types of revisions.

Display Select Select Select step Revise Press the
program (| desired [—# program [— value or — step value —® Finish key
screen program step text or text

A message will be displayed at the beginning of an edit session warn- Pregram List |-"' |+ x5 || ? |

ing the user that the current feature list will be cleared and asking
for confirmation before continuing. Touch OK to clear the current
feature list and begin editing the selected program.

Editing program settings

Program settings are contained in the initial two program steps and [‘I'I[ L B
include units of measure, part fixturing, program loop count, probing

characteristics and magnification. With the exception of the loop counter, which determines the number
of program executions, these settings are initially configured in setup screens described in Chapter 10:
Setup.

To edit program settings:
1 Touch the Program tab, the program title and the Edit icon. Program steps will be displayed.

Current Position i[r|¢.]u.1-.v.-|7| Program List i[“lﬁ!wI"---l'Pl Program Settings EBEEE
- - el S | T -

X -1.5250 ~ :1:‘:'” u:m Program 1
Y 1.1300 - mogeins i e R

BirvPadbng Vakosity %
Approsch Dwlance [
Search Distange | 900

Touch the Program tab... select a program and touch the Edit icon, settings will be displayed



Editing Programs

2 Touch the first or second step  [Pragram Settings '['.-W_rﬂ Set Magnification
to display the desired settings

fields and perform the required e Dl (1

edits. Fatung Mose: Temgore
Lo Cosart
Protursy Vekeity s [N
. . Moy Pardburay Velcaimy s =
Select the first step to edit units, O T

Search Distange | 900

fixturing, loop count or probing
characteristics. Select the second EE[ L ]
step to edit magnification.

The first two steps contain program settings

3 Press the Finish key to save the changes and return Program List BT 1
to the program list. : 2

Prrspa ¥

Prosgiam 3

Prrspam i
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Editing tolerances

Tolerances are contained in the feature measurement data associated with each feature in the feature list.
Tolerances are initially assigned in tolerance screens when features are measured, as described in

Chapter 7: Tolerancing.

To edit tolerances:
1 Touch the Program tab, the program title and the Edit icon. Program steps will be displayed.

-1.5250 =
1.1300 -

Touch the Program tab...

2  Touch the desired feature
and then touch the Tol button to
display the tolerance screen.

Select a feature...

3 Edit tolerances and then press the Finish key to Progral
save the changes and return to the program list. finish B
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Editing user prompt messages

To revise message text:
1 Touch the Program tab, the program title and the Edit icon. Program steps will be displayed.

- 1.5250 -
1.1300 -

L R - ]

=
+
L
L=]
[

Touch the Program tab... select a program and touch the Edit icon, settings will be displayed

2 Touch the desired message icon and then touch the message text to display the text entry screen.

Select a message... and touch the text...

3 Edit the message and then press the Finish key to - Program List
save the changes and return to the program list. finish §
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Inserting or appending new program steps

To insert new steps into an existing program:
1 Touch the Program tab, the program title and the Edit icon. Program steps will be displayed.

-1.5250 =
1.1300 -

Touch the Program tab... select a program and touch the Edit icon, settings will be displayed

2 To insert steps, touch the program step before the insertion point for the new program steps. To
append steps, touch the last step. Then touch the Record icon. A message will ask you to confirm your
intention. To continue, touch Yes. In this example steps will be inserted after the message.

e gl o Tt P
s s i g R
e e

Select an insertion point... touch the record icon... and confirm by touching Yes

3 The QC-300 will begin
recording and the DRO will be
displayed. Perform the new mea- 0.0056 -
surement steps. In this example a 1.1310 =
line is measured.

0.4677 ~) """
48°15'51" -

Perform the new measurement steps
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4  Touch the Program tab and the Stop icon. The new program steps will be displayed at the insertion
point.

tne SEEELL) SEEELTT] e SCEEET
‘EI =
. X 0.9408 ~); oo 0.9408 ;oo 2 X 0.9408 | oo
sy 0.4677 )" 0.4677 = "™ LT LNY 0.4677 "7
0. 48°15'51" = 48°15'51" - 6. 48°15'51"
Fe Tty T fernte = Litia _ Progpem s Mesate
DO GG s=e0  JEE = e
\
Touch the Program tab... and then press the Stop icon to complete the addition of new steps
5 Press the Finish key to save the changes and return Program List Wl-Telw 117
to the program list. finish omsers
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Running programs

The operator will position the part and collect measurement data points in response to program text and the
green run-time arrow displayed on the screen. When the program has successfully completed executing,
feature data will be shown in the feature list and the screen will leave the program execution mode and
display the current position.

To run a program:

1 Touch the Program tab to display the program screen, touch a program title to select the desired
program and then touch the Run icon to run the selected program

Current Position 'l-ﬂld;lu. '|'r|'|?| Program List 'I"‘Id"i“' ------ I‘,ll Program List B-Telu -7

X 1.4358 ~ — —

Fspam Frosgiaen

Y 1.1710 = Frocpaen g

1EED » =

B
@
g

Touch the Program tab... select the program to run.. and then touch the Run icon
Durlr.lg executlon., afte.r the datum is established, text and the green Mnsunum 4 -' - G my—
run-time arrow will guide the operator through the program measure-
ment steps. ok ] ¥ asn

s 1 X o S
2199
When the program is finished, the feature data will be shown in the
Feature list and the current position will be shown.
it r Foogroe Cliiiaie

55 CRT—

The runtime arrow guides the user
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Saving and retrieving programs

Programs can be saved by themselves, or included in settings files and saved as part of the complete col-
lection of all QC-300 system settings. In either case, the files can be retrieved later and used again. Refer
to Chapter 10: Setup for details regarding saving system settings files.

Saving programs

To save programs:
1 Touch the Program tab to display the program screen, touch a program title to select the desired
program and then touch the Copy icon to save the selected program to the USB drive (A:).

Current Position i[ﬁ|¢.]u.1-.v.-|?| Program List .[r|¢.!u.1---.-.|?| Program List I EOEE

X 143580z  ["g s

Prspem i Prspem i

Y 1.1710 = o

Prrspam i

——

Touch the Program tab... select the program to save.. and then touch the Copy icon

Retrieving programs

To retrieve programs:
1 Touch the Program tab to display the program screen, touch drive letter to select the USB drive (A:)
and then touch the Copy icon. The program will be added to the program list.

Current Position i[ﬁ|¢.]u.1-.v.-|?| Program List .[r|¢.!u,.1---.-.|?| Program List Bl w7

X 1.4358 ~ progre m———

Prspam i Prspam i

Y 1.1710 = Proceaen hogesind

Buiwwelaboud 8

Touch the Program tab... then touch the drive letter... to select the USB drive
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2 Select the desired program and touch the Copy icon. The selected program will be copied to the local
drive (C:). Touch the drive letter again to shown the contents of the local drive.

Select a program... touch the Copy icon... and return to the local drive
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Deleting programs

Programs are deleted by selecting the desired program and pressing the Cancel key. You will be asked to
confirm your intention to delete the program.

To delete a program:

1 Touch the Program tab to display the program screen, touch a program title to select the desired
program and press the Cancel key to delete the program. Then touch the Yes button to confirm your inten-
tion.

Current Position B[-T&]. [-]7] Frearam i B TETmT 171 [Frogram List i[—m—m
x 1_4353 | Progeien 1 F—
Y 1‘1 ?1[' =] Froepam Prospraem 4

\!

Vitia P Grimss [T T ey

Hj[./ocx.m\jwj[ﬂj[p_-_;n ¢ @ 2> ¢ & @ ¢ @

Touch the Program tab... select a program and press Cancel.. and confirm your intention

oo
)
=
o
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8
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Chapter 9:
Communication

The QC-300 can communicate with a computer over the RS232 serial port and with printers over the USB
port.

Connecting to a computer
1 Verify that the QC-300 and computer power are off.

2 Connect a computer COM port to the QC-300 RS-232
serial port using a standard straight-through serial cable
(Metronics part number 11B12176). Make sure the cable
connectors are tight, but do not overtighten the connector
SCTEWS.

3 Apply power to the computer, and then the QC-300.
The default QC-300 settings for communication over the
RS-232 serial port are shown here.

* Baud rate: 1200

* Parity: None '

» Data bits: 7 RS-232 serial port
. connector

* Stop bits: 1

* EOC Delay: 0

* EOL Delay: 0

4 Launch the computer application that will be used to communicate with the QC-300, and configure the
communication properties of the COM port to match those of the QC-300.

Q
o
3
3
c
=
0
Q
[=4
o
=}
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Sending data to a computer

Measurement data can be sent to a computer over the RS-232 serial port in the following formats:

* None No data will be sent to the computer

* Select User will be prompted to select the data that will be sent

* Report A standard report of all feature data or a tolerance report of only features that
have tolerances applied will be sent

To send data to a computer:

1 Touch the question mark Icon and display the [Setiip: Print [ I "i"[-“ I,T‘mI?]
setup menu, then touch Print to display the Print setup :
screen. e S

2 Verify that the desired data is specified in the Print ™" s e e [ )
Button choice field. None, Select or Report can be |[ws o e
specified. In this example, the Re-  punt Button: Report. | fu, e e 3

port is specified. Mgty Poih femmn

Prarty QS{\ T(\l_\\

3 Verify that the Serial Device is specified in the
Destination field. In this example, the communication =4
will be with a computer, so the  pestination serial Device

Serial port is specified.

4 Verify that the desired report is specified in the Report Type setup choice field. Standard, Export or
Tolerance can be specified. In this example, a Tolerance report is specified. Report Type: Talerance

5  Specify other settings that are consistent with the computer application’s re-
quirements.

6  Press the Finish key to exit the setup mode, and then press the Print key to send the data to a com-
puter.
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Connecting a printer

The QC-300 supports certain USB printers. The printer must be approved for use by Metronics. The cur-
rent printer is shown in the Print setup screen discussed in
Chapter 10: Setup.

1 Verify that the QC-300 and printer power are off. Con-
nect the USB printer to the USB Type A port on the side of
the enclosure.

2 Make sure the USB cable plug is fully inserted.

Printer format strings

The formatting strings listed below include one or more
ASCII codes listed at the end of this chapter. This format-

i - ) ] ) ) USB printer
ting is configured in the Print setup screen discussed in port

Chapter 10: Setup.

* Pre Line: ASCII control character (or string) for printer control before printing a line.
* Post Line:  ASCII control character (or string) for printer control after printing a line.

* Pre Form:  ASCII control character (or string) for printer control before printing a form.
* Post Form: ASCII control character (or string) for printer control after printing a form.

Report formats

Reports of feature measurement data | +-------oooommmiom O S T —.
. . . | QC-300 Feature Print Out |
can be printed with the formats dis- | t-oooooormmmmmmmmrm oo ¢
| pate Time Operator |
cussed in the Print setup screen por- | |7 ——n N R T e )

. NO. FEATURE ID UNITS POSITION DIMENSION FORM
tion of Chapter 10: Setup. These can | 122" el ! ¥ smaciel R .
. | 001 | Point -0.876 | | |
include: [ [ -0.175 | | |
| 002 | Line -0.120 | < = 82.41.16 | +T = 0.000|
| | -0.152 | | =7 = 0.000|
* Number of lines per page 1003 | cirete |3 mm  |x- o.464 | x = 0.073 | = 0.000]
. FOI'III | | -0.073 | 4 = 0.145 | -T = 0.000|
) | 004 | Diatance TR T e |
* Pre/Post line formats b aoesy e em)
005 Line 5 X= 0.116 | = 30.15.23 | T = 0.000]
 Pre/Post formats oo | vme % | e | B el | 3o 806
. D S S S ——— o #mmmmmm +
e Axis labels | 006 | Line | & | mm | %= -0.116 | < = 77.44.45 | +T = 0.000]
. U t f | | | | AoMs | ¥ = -0.174 | | =T = 6.000]
nits ol measure | 007 | Angle | 7 | mm | x = -0.063 | <1= 132.30.37 | |
| | | | ADMs | ¥ = 0.070 | <2= 227.29.22 | |
008 | tine | s |mm | %= 0.000 | < = 270.00.00 | o7 = i

Y= -T

Q
o
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Printing a report

Feature measurement data or records of QC-300 system settings can be printed at the USB port.

Printing feature measurement data

Feature measurement data can be printed in the following formats:
» None No data will be printed
* Select User will be prompted to select the data that will be printed
» Report A standard report of all feature data or a tolerance report of only features that have
tolerances applied will be printed

To print feature measurement data:

1 Touch the question mark Icon and display the setup menu, then display the Print setup screen.

2 Verify that the desired data is specified in the Setup: Frint | I +] w l_n,r] -)I
Print Button choice field. None, Select or Report can | ” :
be specified. In this example, the  print gutton: Report, """ R
Report is specified. il =ty
R s o Py SN
3 Verify that the Serial Device is specified in the Des- e o et
tination field. In this example, the file will be printed t0  fussmue il -
a USB printer, so the USB Printer  pestination: use printer, | Pom for|_
is specified. N
4  Verify that the desired report is specified in the EB

Report Type setup choice field. Standard or Tolerance
can be specified. In this example,  meport Type: standard
a Standard report is specified.

5 Specify other settings that are consistent with the computer application’s requirements.

6  Press the Finish key to exit the setup mode, and then press the Print key to send the data to the
printer.



Printing Reports
Printing QC-300 system settings
To print a report of the QC-300 setup parameters:

1  Touch the question mark Icon and display the [Setip: Languages
setup menu.

161

ann=n

2 Press the Print key. Aot

M
Wagrieaimn,
Wewure
Dspilary

o

Fewin

Trghts e
T
Trangan yo
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RS232 connector pin designations

Pin No.

2

3
7
8

ASCII Code table

backspace
horizontal tab
line feed
vertical tab
form feed
carriage return
50

5

dle

del

de2

de3

ded

nak

sy

eth

can

em

sub

s

fs

Description Direction

Data in Input

Data out Output

Signal ground  Reference

Power on Output (always high)

ASCIl Codes
45 : Ba T
a7 f g v
48 0 86 WV
49 1 BT W
50 2 BB X
51 3 g Y
52 4 ap Z
53 5 91 |
54 G 22 A\
55 7 93 ]
56 8 94 -
57 9 85  _
58 : 96
59 H 97 a
60 < 98 b
61 - 59 ¢
62 = i00 d
63 T 10 e
64 w 102 f
65 A 103 g
15 B 104 h
67 C 105 i
68 D 106 |
69 E 107 k
70 F 108 |
71 G 109 m
72 H 10 n
73 | 111 o
4 112 p
B K 113 g
76 L 114 r
7TOMm 115 s
78 N 116t
79 0 117 u
80 P 118 v
a1 Q 119 w
82 R 120 =
83 5 121 ¥
122 ¢
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Chapter 10:
Setup

The operating parameters of the QC-300 must be configured prior to using the system for the first time,
and any time part measurement, reporting or communication requirements change. Day to day use of the
QC-300 does not require reconfiguration of the system settings.

The Setup MENU ......coiuiiiiiiieieeeee ettt 164
Accessing and using the Setup Menu .......c.ccccecevevenirinenienencnenieieieeecenens 164
Essential SEtup reqUIremMents ..........ccveveerueeeenieeeerieeieeeeeeseeeeesseeeesseessesseennens 168
Setup SCreen dESCIIPLIONS ......ccvveieriieieeiieieeeeste e steete e eae e esesreeseesaeseessenes 169
LangUage SCIEEM ...cccuviviieieieeiieriieeieerite et ete st saeebe e sae e e seaeebeessneenrees 169
SUPCIVISOT SCIEEM .. .ueeviieiiieeiieeiieeteesieesreeteesteeteeesaesreessseeseessseesseensseens 170
ENCOARIS SCTERM ...ttt ettt 172
SQUATENESS SCTEEIL ....c.eeniiirenieeireieeirete ettt ettt e e et e e eeeesreene e eanens 175
SLEC SCIEEM.......eueeuiiriieiiiitenieeitenieeteete et sttt ste et eeeeaesaeesaeearesaeeanesaeennens 176
NLEC SCIEEM ...cuivieniiiiiieriteieetenitete ettt ettt sttt st 181
MagnifiCations SCTEEIM ......eevervieiiirieieiteeieeeieteeetesre et eteesaesreessesreesseeseennas 186
IMEASUIE SCTELM. ... eeeueeeienieriteteeitenttenteeteenteeteenteeaeeseeeatesbeentesbeenaesbeenteeaeenee 191
DiSPIlAY SCIEOM .. ..eeieiiieieiteeiiect ettt ettt 195
PriNt SCICEM....ccuviiiiiiiieite ettt ettt et ebe e aaeebeesaaeearee e 202
POTTS SCTEEM ...c.euiiieiiiiiieiectete ettt 204
CLOCK SCIEI.....euviiintenieieteieteiteit ettt ettt sttt et 205
SOUNA SCTEEM ...ttt sttt 206
MiSCEllan@OouS SCIEEI ....couvevieiieiiitieiieeiiete ettt ettt 207
BULtONS SCIEEM .. ..evieiiiieieeiie ettt s 210
JOYSHICK SCIEEI ..c.cueniiiieiiceeieetetct ettt 212
Digital pOSItIONET SCIEEM ... .eevieeiieieiieeieieeeierie et etesreeaeseeeeeeeeeeeeneenes 214
Probe path SCIrEeN ........ccvevvieiiiiieiieieieeeee et 215
Edge values SCIEEN........ccuieiiiieiiiciieie ettt 217
Hardware SCIEeM..........coviiiiieiieieriiee et 218
CAUTION

Parameter changes made in any of the setup screens affect the operation of the
QC-300. For this reason setup screens should be password-protected. Only qualified
supervisory personnel should be given password access to setup screens.
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The Setup Menu
All setup operating parameters of the QC-300 are con- Sefup: Display .Em

figured using screens accessed from the setup menu.
Touching setup menu items on the left side of the setup

r
BLIE

; : gt et gy v [T
screen display the corresponding setup parameter data ||ssess ik Doy e [805001
. . . Eingiday D et by, [wapilay ey | O°DEDOF
fields and choice fields on the right side of the screen. P Rcpmptrmeniig -

Martup Uinds

Setup menu item Dt e

dns o Dinpiry Mcache Yo

13000 0 Al
Macasih | Dy | Ve
e Wi

CNL Comrwimal
Bilom,
v,
Conbgas s |
[A r} — !
) / \
Setup data field Setup choice field

Parameters configured in setup screens will be retained by the QC-300 until:

* The data-backup battery is changed

» The system data and settings are cleared by maintenance personnel
* They are changed using the setup menu screens

* Certain software upgrades are performed

Accessing and using the Setup Menu

QC-300 operating parameters are entered into the system using touch screen selections and keys located on
the front panel. The configuration process is facilitated by a simple menu structure of setup functions that
can be quickly navigated on the large color LCD display.

The setup screens and functions are accessed from other screens by touching the Help (?) button, and
then pressing the Setup button twice. Access to most setup parameter fields is restricted to users that can
provide the supervisor password.

e Posmien [-1Hl]-17] S acoz=nl.. [ H-[-7] Fe annEn
0.0000 - |

X About 300 At OC- 100 i
=] Softwara Vardon 100 P - e
M 0.0 ':w'ﬂhfﬂnmsn - -
z 0.0000= ] AT, OF, NLEC e .
- ] — . | J = . = |
BB~ o7 = o] BB o] EEL 1-°

Touch the ? button... then touch the Setup button twice... for the Setup screen
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Entering the supervisor password

The supervisor password must be entered into the Supervisor setup screen to access most setup fields. To
enter the supervisor password:

1 Access the setup menu as described on the previous page. S St .
2 Touch the Supervisor menu Password s

item, enter the supervisor password —keep Privileges. No A
. Lok St M Har
using the number keys on the front Y 5 s FEEET]
Lok Programs Na R O s SR
panel and press the Enter key. i okt

e P R

3 Setup editing privileges can be retained until the QC-300
power is cycled, eliminating the need to reenter the password | [a e
if another setup editing session is required. Touch the Keep
Privileges choice field to toggle the Keep Privileges parameter from No to Yes.

Keep Privileges NQN Keep Privileges: Yes
r

“\ Lack Setup: Mo,

Lok Setup. No
Lowek Prosgrarms Mo,

Lok Programs N\k

4 Views of the Setup can be locked so that the supervisor password is required to see the setup parameter
settings. Touch the Lock Setup choice field to toggle the Lock Setup parameter from No to Yes, then
delete the password from the Password field and press the Finish key.

Keep Privileges. Yes Kaoep Privileges: Yes Keep Privileges. Yes,
Lack Setup: N Lock Setup: Yes, Losck Setup: Yes
Lovek Programs Nol 'r“\ Lok Programs No, Lodk Programs Mo,

5 Operator access to program functions can be limited to running existing programs by toggling the
Lock Programs choice field to Yes. Touch the Lock Programs choice field to toggle the setup parameter
from No to Yes.

Keep Proaleges: Yes Keep Prialeges: Yes
Lok Setup No, Lewck Setup: No,

Lok Programs _N§\‘ Lok Programs Yes,
J’\‘\_\
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Selecting items from the Setup Menu

Setup menu items are selected by touching the item on the Setiip: Gisplay [ I _I_Iml,,.__l ?l
left side of the screen. Menu items will become highlighted | -
to indicate that the selection is complete and the correspond-  |[im... 1 SRy —

ing setup parameter choice and data fields will be shown on  [|=2= | | =i S0

the right side of the screen. Touch the up or down scroll "=\ \ [T§ === e = e

arrow to scroll to the desired menu item. o | e
s | e temiancm
Selecting setup parameter choices pavn, |
: : e i |
Many setup parameters are selected from two choices: Yes or I - | - | e
No. Other setup parameters offer more choices to the user.
In all cases, selections are made by repeatedly touching the —SetupPars I 1_|_Im [,,.,_l ? I
choice field to cycle through all the available parameter set- | 5
ting choices. et 3213 o
,‘ None st Moo o RS232
. e e saes s 1 Port Parity
In this example, the RS232 Port / % "o =4 choices
Parity choices are shown by Evan Odd oweions pootanid -y
repeatedly touching the Parity ety
choice field. K\M___ _J,/ o
Dt
Stop Bits: 1 Stop Bits 1 Stop Bits: 1 Fr:l
Paaity. Nome Paty. Oxdd Pamty: Even

Handshake: Haw

\‘\_\ Hamdshake: H “\ Handshake Had

Entering and deleting setup data
Some setup parameters must be entered as numeric values gt Paits I 1 +I"”I""_] .},I

into setup data fields. To enter setup data, touch the desired

——

data field and enter the data using the number keys. In this ,::: —
example, the RS232 Port EOC Delay data field is selected |~ e
and data is entered using the number keys. Obsolete or er- [fu iy RS232 Port
roneous setup data is deleted from a highlighted data field by | picingon _— Eoga?: d
pressing the Cancel key. g

R5232 Data: None 5232 Data: Mone ;:; ]

EQC Duelay EOC Delay: [F00000T 0 Fr:l‘ﬁ

EOL Delay: [0
Parallel Port

ECQL Delay. O

_J Parallel Port
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Storing a parameter and advancing to the next step
Press the Enter key to store the highlighted value and advance to the next setup field.

Leaving the setup menu

Press the Finish key to conclude the setup session.
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Minimum setup requirements

In most cases, the QC-300 will be provided by a Metronics distributor or an
OEM and will be configured and ready to use. Setup by the end-user will be
unnecessary. However, if some setup is required, a minimum sequence of
steps should be performed in the order shown by the block diagram. Each
block describes a setup task and refers to pages where detailed instructions
are presented.

A variety of optional setup steps can be performed after the minimum setup
to specify display, reporting and other parameters. These optional and all
other setup parameters and screens are described in detail in the remainder
of this chapter.

Familiarize yourself with the methods of accessing and

d’ using the Setup menu described on earlier pages before

- V performing these minimum or additional optional setup
steps.

Choosa
language

v

Calibrate touch
sCreen

v

Configure
encodoers &
cycle power

v

Calibrate
optical edge
detection

v

Perform
parcantric
calibration

v

Perform cross
calibration

v

Parform
SqQUAreness
calibration

Page 169

Page 208

Page 172

Page 187

Page 189

Page 188

Page 175



Minimum Setup Requirements and Language Screen 169

Setup screen descriptions

The setup screen descriptions are presented in the order of their appearance in the setup menu. However,
the first time the QC-300 is configured, the order of setup screen use should follow the essential setup
requirements diagram, and then continue in the order that best satisfies the application or the user’s prefer-
ences. The subsequent use of setup screens will probably be infrequent and will address part requirement

or hardware changes.

Language screen

The Language screen contains selections for chang-
ing the language of text displayed on the LCD, in-
cluded in transmitted data and printed on reports.

Specifying the displayed language

Touch the desired language to toggle the language
choice to Yes.

English Yes Enclish Mo
Deutsch No, Deutsch No
Frangais No Frangass Mo
Italiano N Itakiano Yes

Czech N:;\S\\p\l Czech Ho
.

Setup: Languages

| |‘|"|M1 |r1"r'r'| ? I

rIJ\.?.uqr.
Susperaticd
Encoders
St
S

NLEL
Mlagraficataon
Bheaiure
Dmpalry
Hegdes
Prarit

Pt

r.

Ersginhs Y
Beituih W
Framgam o
Makano Ha

Crech Mo
el i

gl
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Supervisor screen

The Supervisor screen contains fields for entering the
supervisor password, choosing to keep privileges until
the power is cycled and locking the setup menu so that
setup parameters cannot be viewed. Button controls are
also provided for saving system settings to, or loading
setting from the USB port.

Entering the supervisor password

QC-300 Series User’s Guide

Setup: Supervisor

L
L
Trecribers
Lepurerey
L

WAL
Mt ons
Sheare

T ey

Lo

Erep Priskogou. ey
Lok St S

Lotk Program Hi

The supervisor password must be entered into the Supervisor setup screen to
access most setup fields. To enter the supervisor password, touch the Supervi-
sor menu item, enter the supervisor password using the number keys on the

front panel and press the Enter key.

Keeping setup privileges until the power is cycled

Setup editing privileges can be retained until the
QC-300 power is cycled, eliminating the need to
reenter the password if another setup editing ses-

Keep Privileges. N

Lorck Setuge NENY\\

sion is required. To retain setup privileges, touch ‘o Frograms ”“\ |

the Keep Privileges to toggle the Keep Privileges
parameter from No to Yes.

Hiding setup parameters from unauthorized personnel

Views of the Setup can be locked so that the supervisor password is required to see the setup parameter set-
tings. Touch the Lock Setup choice field to toggle the Lock Setup parameter from No to Yes, then delete

the password from
Password
the Password field e privieges: ves Keep
and press the Fin- Leck Setup: N
iSh key Lodk Programs No IT\\ Lok

N
Limiting access to program functions

Operator access to program functions can be
limited to running existing programs by tog-
gling the Lock Programs choice field to Yes.
Touch the Lock Programs choice field to toggle
the setup parameter from No to Yes.

Keep

Lok Programs W

Privileges Yes

Lock Setup: Yes,

Programs Ne,

Privaleges: Yes

Lack Setup No,

AN
N

Keep Privileges. No
Levcke Setug Mo,

Lok Programs Ma

Keep Privileges: Yes
Lack Setup: Mo,
Lowek Prosgrarms Mo,

Keep Privileges. Yes,
Lock Setup Yes,
Lodk Programs Mo,

—

Keep Frivileges: Yes
Lewck Setup: No,
Lok Programs s,
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Saving and loading settings
System settings can be saved to storage devices, or loaded from storage devices |iiesemnul

Lowd Semrgs

o

attached to the USB port by connecting the USB storage device and touching the N
. . '--ﬁ N n’\

Save Settings or Load Settings button. Q\Q |
|

dnjag 0 L
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Encoders screen SetiipErcodes l [+H]w]]?]

The Encoders screen contains data and choice fields | -~

L "
for specifying encoder resolution, units of measure, en-  [|ssmne xt[ég:: =
coder type, reference marks and other critical encoder r:::, hpe T4
parameters for each measurement axis. s
Hl.-.irwalmh
Weaure
Selecting an axis to configure i R i
i Bl ot Dot Oty | 0 0000 | o
Selections are made by repeatedly touching the Axis sk
s ]
choice field to cycle through all the available measure- 'm' = sk A Frces. o1
ment axes. | i i

In this example, the measurement axis choices (X, Y and Z) are cycled by repeatedly touching the Axis

choice field.
Axis, X Aois: Y Al & Aois X
Resalution: mm Resclution mam Resolution mm, Hesc-lutlon' mm
Typae Type Type: Type: TTL,

Specifying encoder resolution

Encoder resolution is entered into the Resolution data field using the numeric keys on the front panel.

Specifying encoder type

Encoder type is toggled between TTL and Analog by touching the Type: 11 Type:
Type choice field. ( \‘\[\
|

:
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Selecting reference marks

Selections are made by repeatedly touching the Reference marks choice field to cycle through all the avail-
able encoder reference mark types.

In this example, the reference mark choices (None, Manual, Single and Absolute) are cycled by repeatedly
touching the Axis choice field.

Relerence marks None Reterence marks Manual Reterence marks Single Reterence marks Absolute
Madchine fera Offset FT‘FQ Machine fero Offset & iﬁ‘ﬁ\ Machine Zero Offset E\Q Machine Zero Offset

N ) N

None

No encoder reference marks are used. Machine zero will be established at the encoder locations encoun-
tered when the system is powered on. The machine zero location can be changed at any time using the
Machine Zero Set function described later in this chapter.

Manual

You will be prompted to move the stage to position the encoders at a point that you wish to use as machine
zero each time the system is powered. The manual reference mark selection is commonly used with “hard
stop” machine references. The machine zero location can be changed at any time using the Machine Zero
Set function described later in this chapter.

Single

You will be prompted to move the stage to cross encoder reference marks on each axis each time the
system is powered. The reference mark crossing points of each encoder are used to determine the machine
zero position. The machine zero location can be changed at any time using the Machine Zero Set function
described later in this chapter.

Absolute

Selecting Absolute reference marks causes a Teach button

Reference marks Absohute Set | Teach
J

to be displayed. Touch the Teach button to initiate a pro- ;. 4o vero offset.| 00000 | .;l
cess that will guide you through the steps required to cross \\\ ‘.\T‘\
encoder reference marks. Follow the instructions provided on the screen. You will be prompted \ _JI
to move the stage to cross reference marks on each axis. The reference mark crossing points of
each encoder are used to determine the machine zero position. Sometimes the resulting machine zero posi-
tion for absolute reference marks can be located outside the stage boundaries. In these cases, this machine
zero location can be changed by the user to a more convenient “home” position for measurements using
the Machine Zero Set function described on the next page.
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Setting a new machine zero reference

A machine zero is established each time the QC-300 is powered. However, it might be necessary or con-
venient to change the location of the machine zero position to a new “home” position for measurements.
To set a new machine zero position:

Select the Machine Zero Offset data field, move the stage to the desired new machine zero position and
touch the Set button. The new machine zero for the current axis will be established and the offset displace-
ment from the original machine zero to the new machine zero will be shown in the Machine Zero Offset
data field. Repeat this pro-
cess for each axis. Machine Fero Offset set | Machine Zero Offset: | 06000 | | Set |
RGN
A
CAUTION
SLEC and NLEC encoder error correction values are referred to a repeatable machine
@ zero location. If the machine zero location is set to a different XY position, SLEC and
NLEC correction values will no longer be valid.

Reversing the encoder count direction

Encoder count direction for each axis is toggled between normal and feversed: Mo Reversed: Yes
reversed by repeatedly touching the Reversed choice field. N f‘\\p\
-
Enabling axis error messages
Encoder error messages for each axis can be displayed on the Enable Axis Emors. Yes Enable As Errors; No,
LCD. These messages are enabled or disabled by repeatedly M
touching the Enable Axis Errors choice field. N _\Jl
Specifying slew limit

The encoder data rate limit of the system is 500,000 counts per second. An encoder error message is
displayed when the encoder rate of travel exceeds the encoder velocity shown in the Slew Limit data field.
The Slew Limit velocity is calculated using the formula:

Slew Limit = (500,000 counts/second) X (encoder resolution distance/count)
For example, a 0.0005 mm/count encoder would have a Slew Limit of 25 mm/sec
Slew Limit = (500,000 counts/second) X (0.0005 mm/count) =25 mm/sec

Slenar Lirmit: | 25

. .. L. Slenws Limnit
To change the velocity limit value, touch the Slew Limit data N

| T
field and enter a new velocity. Q\{ _Jl



Encoders and Squareness Screens

Squareness screen Setup: Squareness

175

I I+|M1|'T|rr'|?‘l

The Squareness screen contains data and choice fields | A
for calibrating the squareness of the measuring system. —|usemns

Bhedniry @ dabislated s and ele B g bk,

. . . Trcndery
il 0]
The calibration of stage squareness requires the use of & [|uquomes || . " — —
certified square artifact. To calibrate squareness: o Seancdan Argle | 300
LT
e af s

1 Place the square calibration artifact on the stage ||,
with one edge along the X-axis. ot

2 Measure the angle of the square calibration artifact m
|

(ideally 90 degrees).

3 Select the Observed Angle data field, enter Enabled: Off

the measured angle using the number keys and  gpserved angle
press the Enter key to highlight the Standard — standard Angle | 50°0080°

Angle field.

4  Enter the actual angle of the square calibra- Cbed. O

tion artifact obtained from the artifact’s certifica- . .ed Angle | 895558
tion document into the Standard Angle data field.  standad Angle: [ 50" 00'00"

5 Touch the Enabled choice field to toggle the e hia
field to ON. Oserved .;\.nl:ﬂt
Stanclaed Ance

iy

Enabiled: O

Observed Angle:| 89°59'58

Standard Angle: | SO°00'00%

Enalaled O

Observed Angle | 8975958
Stanclaed Ance

Enabled: On

Observed Angle: | B9"59°G8"
Standard Angle



1 76 QC-300 Series User’s Guide

SLEC screen S l 121

The SLEC screen contains fields for enabling and con-

Largpisges

figuring linear error correction (LEC) or segmented [|wsmne

linear error correction (SLEC) for each encoder axis. el e

LEC or SLEC, which is right for my i Oomrved | 09008
- - Ubragrlary

application? a2 ot [ 5088

Any channel input device can include slight nonlineari- n )

ties over its measurement range. LEC compensates for ‘ q
nonlinearities by applying a single linear correction
value to the entire range of measurement. SLEC compensates for nonlinearities by applying correction
values to the individual nonlinear segments of the measurement range.

LEC is the easiest error correction to set up, but does not provide correction for individual nonlinearities
that could be present over small portions of the entire range. SLEC error correction can result in more
accurate measurements, but requires more time and effort to set up.

If an overall nonlinearity exists without significant individual errors across the scale, LEC can be applied
as an overall correction method. However, if an encoder is thought to have significant individual nonlin-
earities across the range of measurement, SLEC should be applied as the correction method.

LEC (Linear error correction)

LEC compensates for encoder nonlinearities by applying a single linear correction value to the entire range
of measurement. The procedure for configuring the LEC error correction is diagrammed and explained
below.

Select axis to Disable SLEC Measure
be calibrated P & clear any P! standard & p{ Enable SLEC
e data enter values

1 Touch the SLEC menu item and then touch the Axis choice field repeatedly to cycle to the desired

axis.
SLEC Axis: X SLEC Ao SLEC Axis: SLEC Axis: ¥,
r J’
I h h

™ \m L

) A\ A\
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2 Make sure the Enabled choice field is toggled to Off, and erase any existing data in all the data fields
using the methods described earlier in this chapter. Station 0 should be displayed SLEC Axis: X

with zeros in the Standard, Observed and MZ Offset fields when this step is com- Enabled: OH
lete. : '
p Enabled On . Enabled: Off Station: D
\ ! ‘Dl—\\ Standard: |  0.0000 |
Q\i | DHserved [ o000 |
N
M7 Offset: | 00000 |

3 The length of the calibration standard should cover as much of the axis range of motion as possible.
Measure the standard and enter the Standard (certified) and Observed (measured) — siec Axis %
values into the corresponding data fields. Enabled: Off

Station: |0

Standard: | 200001

Observed __19’9.35?
MZ Offset:| 0.0000

4 Touch the Enabled choice field to toggle error correction On.

Enabled: Off. Enabled On
?\h\

A
N\
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SLEC (Segmented linear error correction)

SLEC compensates for encoder non-linearities by applying correction values to individual nonlinear seg-
ments. These SLEC correction values are created by the QC-300 system using data provided by the user
in the SLEC Setup screen. The SLEC setup data provided by the user consists of Standard (certified) and
Observed (measured) values of a standard, or standards that cover the entire range of axis motion.

The SLEC measurements can divide the axis range of motion into up to 150 segments. The example
diagrammed on the next page shows standard values compared to observed values for 6 segments. The
deviation (difference between standard and observed) is also shown. Segments are defined as any straight
line on the graph of deviations, beginning with segment zero.

The standard and observed values at the end of each segment are entered as data for a station in the SLEC
Setup screen. For example, the standard and observed values at the end of segment 0 on the diagram are 40
and 40, and are entered into the Standard and Observed data fields for station 1.

When the procedure is complete and setup data are entered, correction values will be calculated for the
encoder based on the standard and observed values at the end of the segments. The procedure for configur-
ing the SLEC error correction is diagrammed and explained below.

Note value of Disable SLEC Measure
Establish a Solect axis to Enter MZ
maching zers el DRO at part zere —- be ealibsrated Pl & clear any  [—f Offest el standard & |—f» Enable SLEC
[MZ Offset) data enter values

1 Cycle the power to establish a repeatable machine zero. You will be prompted to move the encoders
to cross reference marks or perform a hard stop to the establish machine zero. Perform the machine zero
operation.

NOTE
If a hard stop zero is performed, the same stop will be required each time the QC-300

— V is started.

2 The length of the calibration standard should cover as much of the range of axis motion as possible.
Move the stage to position the encoder of the axis being calibrated at the beginning (part zero position) of
the calibration standard. Make a note of this calibration axis value shown in the DRO; this will be entered
later as the machine zero (MZ) Offset.

3 Access j[he setup menu, touch th.e SLEC fois: SLEC Auds: Y SLEE Aois: SLEC Aois: X,
SLEC menu item and then touch the Axis p p %\:‘\\P

choice field repeatedly to cycle to the axis ‘?\i | A N \l

that will be calibrated. A __..J |
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Standard's
Machine {measurement)
Zero Zero
N\ L Standard
10 20 3¢ 4 50 e 70 80 90 100 110 120 13D 140 150
MZ Offset —m I I I I I I
10 20 30 40 48 58 70 B0 90 100 110 121 132 142 152
Observed
+1
+
Deviation g
-1
-2
Segment 0 ™
Segment | "
Segment 2 21—
Segment 3 I—-
Segment 4 4 p—p
Segment 5 ] S—
Segment 6 § ——
'} A A A A A
%, %, %o, %, %, %, %,
B, B, O, 0, O N o,
%0 % %0 % % $ &
4 Make sure the Enabled choice field is toggled to Off, and erase any existing SLEC Axis: X
data in all the data fields using the methods described earlier in this chapter. Sta- Enalsi Ol
tion 0 should ‘.be dlsplayed with zeros in the Standard, Observed and MZ Offset station: [OI
fields when this step is complete. Evakiledk vy Enabled: Off standard. | 0.0000 |
r Observed: | 0.0000 |
Am —
A MZ Offset. [ 0.0000
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5  Enter the MZ Offset value noted earlier in step 2.
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SLEC Auis: X,
Enabled: Off

6  Zero the DRO for the axis being calibrated at the part zero position of the
standard and enter zeros into the Standard and Observed data fields for Station

Z€ro.

7  Measure the standard, increment-

Station: [0

Standard
Ohserved

0.0000
0.0000

M2 Offset

Standard

. . . 1 30 30 40 S0 60 O 83 S0 100 190 130 130 140 150
ing the Station number and entering || L1 1|
the Standard (certified) and Observed |) r) L‘ '\ ki k‘
(measured) values into the correspond- | I 1 1 |
ing data fields for each segment. L e e T
Observed
This example shows measurements B OO 13 1 18
across 150 mm on the X-axis, and the  peyiation g [ 172" TR TTY T
SLEC screens for entering the six seg- ; -
ments of standard and observed data to
provide error correction.
Segment O
Segrment | 1 [—=
Reminder Segment? 2=
Segments are straight lines on the Segment 3 I
deviation graph. Only the beginning Segmant 4 4
and end points of each straight line i =
. Segments s -
segments must be entered into SLEC o
data fields. T T T T T
B o, s £ i P
%, %, %, N, % %
% % %
5, s, 0 T
SLEC Axs: X, SLEC Axn X, SLEC Ao, ), SLEC s X SLAL fam K SLLE Aws: X
Enabled: O Frabded Ot Erualsbisd: O Erabded O Frshled O Enabled O
stason: [1 Station | £ Slatian |3 Station | 4 watsan 5 Stadion & ]
Standad | 40000 Standard | 50000 | Shancardd, | 60000 Stancart | 10000 Standard: | 110,000 | Stancaed | 130.000 |
Ginened [ 8008 Obasrved observed: [ SE00GT] Oibereed [H0000 Derseved Cbserved: [LNS2000 |
MZ Ortfaea: | 0.2475 MIT Cfhet | 0HES MZ Oifver |0 275 WF Ofteer | 02975 ME Ot | 02405 | BAZ Oifier | 02475 |
Station 1 of 6 Station 2 of 6 Station 3 of 6 Station 4 of 6 Station 5 of 6 Station 6 of 6
. . SIFC Asis X
8  Touch the Enabled choice field to toggle it On. Erabdeid O
Station [
Standad | 0 000D
i L

MF Ol LU L]



NLEC Screen 1 81

NLEC Screen SEHIDENLES L ]]?]

The NLEC screen contains fields for enabling and

configuring nonlinear error correction (NLEC) for |ymmmn st i T (i)

the X and Y encoder axes. Enconders Commaer| Featuces
sl [ e

Nonlinear error correction minimizes or eliminates e e et [T [ = ] [0}

the small inaccuracies in the X-Y measurement ,LI.,,J Rsg M_.._.,,_ o

plane due to encoder linearity, mounting and ma- || g (oo ]

chine-travel imperfections. Error correction coef- e o o oot [T ] ()

ficients are obtained by measuring a certified cali- |™* Mach 0¥ Offer 00009 ] 4

bration grid. When the grid is measured, values are [Tq nondSeell | XCelsoel SRR import/Esport |

¥ G e |2 ¥ Copll Sire |0 0000 J

compared to either the ideal grid values as described
by the Grid Size and Cell Size fields, or to the certified grid values listed in an artifact calibration file (.acf
file). This comparison of measured values to ideal or actual values results in the final NLEC.txt file that
contains the error corrections for all measured grid locations. When NLEC is enabled, the corrections will
applied across the entire range of X-Y measurement to minimize or eliminate the inaccuracies mentioned
earlier.

.acf Files

When no .acf file is used, the calibration grid values are assumed to be ideal. When grid certification values
are available, an .acf file can be created easily using a word processor application. The format of the .acf
file is shown here with an example 3 X 3 grid and corresponding example .acf file. Create a text file of
actual grid values from the certification sheet and save the file using the nlec.acf file name and extension.

.acf file format Example 3 X 3 grid  Example .acf file
Unit of measure Skew axis mm X
Size of Y cells Size of X cells 254 254
Number of X points Number of Y points s ¥ i 3 3
First X grid value First Y grid value 0.0000 0.0000
Next X grid value First Y grid value oX1 X2 X2 25.4003 0.0001
Next X grid value First Y grid value 50.7998 0.0003
. . X a2 -0.0002 24.3997
¥ i v 25.4001 25.4004
: * 50.8003 24.3999
0.0001 50.8001
Next X grid value Last Y grid value 25.4004 50.8004

Last X grid value Last Y grid value

dmag 0 L
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Nonlinear error correction calibration can be performed using one of three methods:

* Calibrate from features obtained by measuring the calibration grid using the QC-300.

+ Edit existing QC-300 calibration values if calibration adjustments are required.

 Import calibration values (NLEC text file) collected earlier by measuring the calibration grid
using a QC-5000.

The first two methods listed above can use artifact calibration files (.acf files) to specify certified artifact
calibration grid values.

Calibrating from features

The process of calibrating from features is shown Enter Setup

by this chart and described below. In most cases

this method is performed in the field. 4
Disable NLEC

1 Make sure that NLEC is disabled (Enabled *

checkbox is cleared). Enabled: || ¥
Define X-Y grid Measure all

2 Define the grid. The grid size and cell size :‘;:ﬁ

:

data entry fields are shown at the bottom of the
NLEC setup screen. —Ne
Delete Skew

5 | BT T an F
X Grid Saze; |3 X Cell Size: [ 254000 | d zero

Yes Datum
v Grid Size: [3 | v Coll Size: | 254000

:

. . . Load acf file
Enter the grid size in terms of the number of X

and Y grid points, and then enter the cell size in *
terms of the distance between points. X

Enter Setup

g

Exit Setup Touch Cal
* From Features

3 Load an .acf file of certified values if de-
sired. Measure Skew
Insert a USB drive into the USB porF containing ::f:'n‘:? m" Enabla NLEC
the nlec.acf file at the root of the drive, and the

— L
Import/Export Load Mlec

g

touch the Import/Export but- Load Acf
ton. A pop-up window will | —
display the Import/Export save Nlec

choices. Touch the Load \—— |

Acf button.
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4  Exit the setup mode, measure the skew through the
bottom grid points of the calibration grid and create a zero

datum at the lower left point of the grid. . . .
. . .
SKEW - rmem b e e e
I
Zero datum

5  Measure the grid values starting at the bottom left corner of
the grid (X1, Y1) and proceed from left to right and from bottom

to top. Be sure that the X and Y values at the lower left corner of B
the grid are zero.

WX! o X2 G X3
6 Delete the skew and zero datum features from the feature 2 b b
list.

F1mi o m

7  Return to the NLEC setup screen.

8  Touch the Calibrate from Features button. Calibrate from
A message will show the resulting machine | features
zero offset change. If the change seems rea-

sonable, touch OK.

9  Enable NLEC error correction Enabled: [+]
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Calibrating NLEC by adjusting station values

The process of calibrating by adjusting sta-
tion values is shown by this chart and de-
scribed below. This process is generally used
to adjust existing NLEC calibration data.

1 Make sure that NLEC is disabled (En-
abled checkbox is cleared). Enabled: ||

2 Define the grid. The grid size and cell
size data entry fields are shown at the bot-
tom of the NLEC setup screen. Enter the grid
size in terms of the number of X and Y grid
points, and then enter the cell size in terms of
the distance between points.

* Gariel Size; | 3 ¥ Cell Size: [ £5.4000
¥ Grid Sizec |3 | ¥ Coll Sizge [ #5.4000

3  Load an .acf file of certified values if
desired. Insert a USB drive into the USB port
containing the nlec.acf file at the root of the
drive, and the touch the Import/Export but-

S
Import/Export Load Nlec
ton. A pop-up window Load Acf
will display the Import/
Export choices. Touch Save Niec
the Load Acf button.

4  Exit the setup mode, measure the skew through the
bottom grid points of the calibration grid and create a zero

datum at the lower left point of the grid.

Entar Setup

!

Disable NLEC

!

Define XY grid

A—Ho

ave acf file
T

Yes

Load acf file

L 4

Exit Setup

!

Measure Skew
and create a
2ero Datum

Y

Measure grid
Points needing
adjustment

L |
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¥

Enter Setup

v

Touch Machine
Zero Offsat
Use Feature

B

h

Select X-Y
Station to
adjust

h

Touch X-Y Use
Feature for this
Station

Emable NLEC

SKeW R (R

Zero datum



NLEC Screen

5 Measure only the grid values that need to be adjusted, starting at the
bottom left corner of the grid (X1, Y1) and proceeding from left to right
and from bottom to top.

6  Return to the NLEC setup screen.

7  Touch the (Machine 0 Offset) Use Feature button to set the zero

datum. :
Mach, 0 X Offset; | 0.0000

5 | Use Featue |
Mach. 0 ¥ Offset:| 0.0000 - "

8  Select the grid station to be adjusted by incrementing or dec-
rementing the Edit Station X and Edit Station Y values, then touch
the (X/Y) Use Feature button to replace the existing value with a
recently measured value.

"
9  Continue this process until all the desired calibration values
have been adjusted.

10  Enable NLEC error correction. Enabled: []

185

x1 x1 x1
*¥3 *¥3 *¥3
X1 XX X3
*v2 *va *¥2
X1 x2 x3
*¥1 ¥ 51
Edit Station X | 1 ]| e | Dec

Edit Station Y [1_ et | [rec |

Namirmnal Al

0.0000 [ ooooo ]
~ Use Featue
00000 00000 ]

Calibrating NLEC by importing an existing NLEC correction text file

The process of calibrating by importing an existing NLEC file is shown by this chart and |pjug uss arive

described below. This process is generally used by distributors and OEMs that have cre-

ated NLEC.txt Files for the stage using a QC-5000.

1 Plug a USB drive into the USB port of the QC-300 that contains an
root of the USB drive.

2 Open the NLEC setup screen and make sure that the NLEC feature is disabled (En-

with NLEC .txt
file into port

:

nlec.txt file at the Enter Setup

:

Disable NLEC

:

abled checkbox is empty). Enabled: | |
Touch
3 Touch the Import/Export button to import the NLEC file from impartSxpat
. Import/Export
the USB drive. Q

4 Check the Enabled checkbox if necessary. Enabled: ]

:

Enable NLEC
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Magnifications screen

CEL-T2]

The magnifications screen contains fields and tools === .
for adding and deleting magnifications, installing and | |swere wton vt [iar | | M) | 0 |
calibrating optical edge detection, cross-calibrating el Fosch Tikgm s
crosshair and edge detector probes and performing par-  |** vt ——— Lo (IE0)
centric calibrations. Magreatiom :
g pinbesons | C | 6]
Heade Pasiaeic tteet 3. [ 0555
Adding magnifications = et L
To add a magnification, touch the New button. The 'F—lq" S e o e, | TS
next higher ID number and default button label will be Ty

added.

a1 . - . 2 —_— -
M [l 1 M Deliet
Button Label | M1 | o l | . | Button Label | M2 .__i] __L]

The button label can be changed to any three digit Sefup: Magnifications S g tom
alphanumeric character string by touching the Button [ L l l I ! I
Label data field and g— .

deleting or entering  putton Labet [m1 l mbicd I tecudons r

characters  using

—— e ]
the keyboard screen or the front .= _“_lr:"__'__.l: L m _{:_.E

panel keys. - | F— |J { | a | , L s ca |
Degley  f—— T
o T JI_‘:"I‘_B lD j
Use the Cancel key to delete characters. Use the Finish fme st | Space [_| -
key to complete and store the new label. _"'"__..al T |
- | B e e e (S

Deleting magnifications

To delete a magnification, touch the m U .
Magnification button, select the magni- o : Euumlm:’j' ] wewl | Delste
fication to be deleted, and then touch the . : :

Delete button.
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Edge calibrations for routine measurements

Teaching the edge detector calibrates it to correctly recognize dark to light transitions (edges) on the com-
parator screen. Perform a teach calibration after each startup or whenever the part or magnification level
changes. Any change in the light conditions on the comparator should be followed by a teach calibration.
To perform the teach calibration:

1 Touch the Teach Edge button to toggle between the Auto and Double teach modes:

* Auto: The system will determine if one or two passes are required to calibrate the edge detector
* Double: Passing over a less distinct edge twice is recommended to calibrate the edge detector

Teach Edge:  Auto Teach Edge: Double

AV
p\a

2 Touch the Teach button. You will be prompted to place the edge
detector probe over dark and light areas of the comparator screen and -
to press the Enter key. Follow the instructions provided in the upper left corner of the screen to N\l W\
complete the calibration. Jl

Teach Edge: Singla Teadh |

3 When the teach calibration is complete, use the edge detector probe to measure a few edges to verify
that the teach calibration was successful.

Edge calibrations for difficult measurements

The distance calibration is performed to teach the edge detector probe to accurately measure thick or round
parts, or parts that are difficult to measure due to indistinct or fuzzy edges. It is not necessary to perform
a distance calibration when measuring parts with distinct, well defined edges.

NOTE
4’ The standard used for distance calibration should either be a “gold standard” part
. y identical to the part that will be measured, or a standard with physical characteristics
that are very similar to the part that will be measured.

To perform the distance calibration:

1  Enter the dimension that will be used for the distance calibration into the Artifact Size: [ 1.0000
Artifact Size data field.
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2 Touch the Dist Cal button. You will be prompted to repeatedly place the edge detector probe over the
standard parts edge and to press the Enter key. Follow the instructions f

B [%
provided in the upper left corner of the screen to complete the calibra- NS S e
tion.

3 When the teach calibration is complete, use the edge detector probe to measure a few edges
to verify that the teach calibration was successful.

Specifying an active edge detection zone for program playback

During program playback, the edge detector is disabled until it is positioned within a predetermined radius
around the target edge detection point. This radius of active edge detection is the edge zone Disabling
edge detection in this manner avoids erroneous edge detection as the stage is moved from one target edge
point to the next. To specify the edge zone:

1  Enter the active edge detection radius into the Edge Zone data field in the  rdge zone:
current unit of measure.

Evaluating optical light levels
Check the fiber-optic cables and light sensors before using the edge detector probe. Light levels transmit—

ted by the sensor and reference cables are displayed on the optical

edge detection Install screen as shown. Adjust the light levels by _ daeen fleference
moving the sensors. To evaluate light levels

l. Touch thf: Installl button. The Screen and Reference g

light levels will be displayed. )

2 Position the edge detector probe over a light area of the com-

parator screen. The Screen and Reference light level numeric indi-

cations should be approximately in the middle of the range and the

level indicator bars should be shown in green

Calibrating crosshair and edge probe offset

Cross calibration compensates for the offset between the measurement locations of the crosshair and edge
detector probes. It is not necessary to perform a cross calibration unless you are alternately using the
crosshair and edge detector probes for measurements conducted on the same part.

1 Touch the Cross Cal button. You will be prompted to measure a circle with the crosshairs. The probe
will change to crosshair automatically. Follow the instructions pro-  cross cal offset | 00874 |

. . . ' Clms. Cal I
vided on the screen to complete the cross calibration. Offset values — Cross Cal Offset v: | 01723
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will be entered into the Cross Cal Offset value fields automatically by the system during the calibration

process.

2 When the cross calibration is complete, use the crosshairs, and then the edge detector probe to measure
the same circle and compare the measurement results to verify that the teach calibration was successful.

Performing parcentric calibrations

Parcentric calibration eliminates X and Y axis measurement offset errors
that can occur when changing magnifications. Parcentric calibrations are
performed using a single circle artifact in the calibration process dia-
grammed at the right and described below. To perform parcentric calibra-
tions:

1 Zero any existing Parcentric and Parfocal X and Y offsets by selecting
each magnification and entering zero values pcontric Offset 3 | 0.0000
into the Offset X and Offset Y data fields. Parcenitric Offuet Y L]

2 Select the highest optical magnification.
3 Focus the circle artifact image.

4 Measure the circle artifact and create a zero datum point at the center
of the circle feature in the DRO screen. This will zero the X and Y axes at
the center of the circle. Subsequent measurements of this circle artifact at
other magnifications will result in X and Y axis offsets with respect to this
magnification. These offsets will be entered into the Magnification setup
screen for each corresponding magnification.

Circle 1 o [ [rer] 7] Civelet |r|+]w1.._..[1|
T - el SN | T | =

==

X 10708 -): e |7 0.0000 =) ; s
Y ﬂ.3232 — |:1:..::.-.-.|r|
D 0.4334

FooolNst
2=l - - 0 oF & 2] [5]s

A
Y 0.0000 7. s e
I
D ?\YY\
Measure a circle using the highest  and then zero the X and Y axes to
magnification... create a zero datum

0.4334 A

N

s O DF A M|

189

Ziera offsets In all
magnificalions

H

Sedact highest
magrabcation

H

Focus image

%

Maasura the circle
astifact

H

Zerg X and Yon circla
ocenter in DRO

:

Salect maxt kwer
magrification

H

Foous image

:

kiaasure th same
cirche artifact

:

Eriler X and ¥ of crcle
canter from DRO inlo
Offset data fields for

ks magnification

YES

Done
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5 Select the next lower mag- |Girele'd ) T e
nification. This is M2 in this el Sestnef.

X 0.0000 =]eome
example. 0915

Y 0.0000 =1

D 0.4334

s "-Lm._‘

Hvl[ +r 0 0r arle]

6  Focus the circle artifact image at the new magnification.

7  Measure the circle artifact at the new magnification, and enter the X
and Y positions of the new circle feature shown in the DRO into the Par-
centric Offset X and Y fields of the Magnification setup screen.

AGROER

et 1 |

EE - oo s e o] BB

Enter the X and Y values of the into the X and Y Parcentric Offset
circle at the new magnification... data fields

8  Repeat steps 5 through 7 for the remaining magnifications.

Ziero offsets In all
magnificalions

H

Sedact highest
magrafcalion

H

Frcus image

:

Maasura tha circle
artifact

:

Zero ¥ and Yon circl
center in DRO

Q

Salect naxt knver
magriication

H

Foous image:

:

Maasure the same
airche artifsct

:

Erlae X and ¥ of arche
center from DRO inlo
Offset data fields for
thies I'I‘l\!'ly"llrrﬁaﬂﬂl'l

All magnifications
calbrated?
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Measure screen

The Measure screen contains fields for specifying the

method of data point collection, specifying the mini-
mum number of points required to measure different ||...... i oo 3
geometries, locking the reference frame, selecting dis- [|** orstie
. . . . e s Sk |d
tance presentations and configuring point filtration. Macrdiatec, Ry
Wrsurr e -
- e
P [Ppmep— T, T
Annotation e s -

The annotation type defines the method of data point EB bota e
collection. The annotation choice field can be toggled
between Backward and Forward types.

Backward annotation imposes no limit on the number of data points that can be collected by the user when
measuring a feature. For example, when backward annotation is used, a circle can be measured with as
few as the minimum number of points shown in the Min Circle data field, or as many as the user wishes to
collect up to a maximum of 99 points. When backward annotation is used, the user must press the Finish
key to complete the measurement and store measurement data in the feature list.

Forward annotation limits the number of data points collected in a feature measurement to the minimum
shown in the corresponding Min data field. For example, when forward annotation is used and the Min
Circle value is 3, the circle measurement will automatically be completed when 3 points have been col-
lected. No user interaction will be required to store the measurement data in the feature list.

Touch the Annotation choice field to toggle the choice be- Annotation: Badswarnd Annvotation: Fomvward
tween Backward and Forward annotation. "\\p\

NB
N
Minimum points required for a feature measurement

Each feature type is given a minimum data point requirement. The default minimums are the geometric
minimums necessary to define the corresponding feature type. For example, a minimum of 3 points is
required to define a circle, 2 for a line and 1 for a point. The minimum number required by the system
can be increased (up to 99) to improve the accuracy of measurements. This is most useful when Forward
annotation is used and the measurement data are automatically limited to the specified minimum.

To define the minimum data points required by the system to  tn pomt #ain foint: 1 ]
complete a feature measurement, touch the corresponding Min ~ Min Line:| 2 Min Line:| 2 |
data field and enter the desired minimum number using the ™" , NISUERES

Man Arc | 3 FY‘ M Arc | 3 _I

number keys- Min Level: | 3 E " \l Min Level _I
--f‘l Min Skew: | 2 _I

Min Skoew | 2
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Locking features to their original datums

Features can be locked to their original datums or can be referred to new datums as datums are created. In
the following example illustrating locked and unlocked features, 6 features are measured using 2 datums.

Measurement activity
Datum 1 is created, then
Feature 1 is measured, feature 2 is measured and feature 3 is measured

Datum 2 is created, then feature 4 is measured, feature 5 is measured and feature 6 is measured

Measurement results when features were locked before measurements
Features 1-3 are referred to datum 1
Features 4-6 are referred to datum 2

Measurement results when features were not locked before measurements
Features 1-6 are referred to datum 2

To lock features to their original datums, touch the Lock Features — poek Feanuses: % Lok Features: Yes,

choice field to toggle the choice to Yes. A\ \ih\
|
o

Specifying signed distances
Distance measurements result in X, Y and L (vector) displacements. The Y-axis displacements can be

shown as signed or absolute (positive only) values. When signed values are specified, axis displacements
from right to left and from top to bottom are negative.

To specify signed distances, touch the Distances choice field to Distances: plsoluts Distances: Signed
toggle the choice to Signed. N\i\iw\l
o

Enabling and configuring point filtration

Point filtration extracts aberrant data points from the total population of data during the least squares best fit
calculations of arc, circle and line features. Points are extracted when they exceed the specified error limit
(quantization factor) and fall outside the specified standard deviation range (Sigma factor). The filtration
process ends when all remaining data points satisfy the quantization or standard deviation requirement, or
when the minimum percentage of retained data points (proportion factor) is reached. Extracted data points
are highlighted in yellow in the View window. The last points retained are highlighted in red.
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Enabling point filtration

Touch the Point Filtration choice field and toggle the choice to Yes  moint Fittration: 1o Paint Filtration: Yes
to enable point filtration. R Mh
)
o

Specifying a filtration error limit

The quantization factor is the maximum acceptable error. For most measurements, a quantization factor of
3 microns or less can be applied. However, measurements that contain larger numbers of aberrant points
might benefit from higher quantization factors.

Touch the Quantization data field and enter the de-
sired error limit.

Duantization: | 0 nﬂﬁ;\nﬂn CQuantizaticn: | 0.0
wﬁqlk\
|
\\\,,J

Error limit

Specifying a filtration standard deviation range

The acceptable standard deviation range is determined by the
value of Sigma. For example, a Sigma of 2.0 produces a Standard
deviation range that includes 95.5% of the total population.

For most measurements, a Sigma of 2 or more can be applied.
However, measurements that include a large number of aberrant
points might benefit from a lower Sigma.

* 1 Sigma

field and enter the desired

value. Q\{ B \

Specifying the minimum percentage of retained points

TOuCh the Sigma data Sigma; | 2 000000 Sigma: | 30000 |
\\Th
|

- - — + 2 Sigma
The Proportion value determines the minimum percentage of data

points that will be retained. For example, a Proportion value of 0.75 will cause the system to retain a
minimum of 75% of all data points collected for a feature. Prapartion: [0.750000 #roportion: [GSIE

. . N \ih\
Touch the Proportion data field and enter the desired value. N\ _J|
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Crosshair timeout delay

When the auto-enter crosshair probe is used, a point is automatically col-
lected by the system each time the stage is moved to position the part
under the crosshair. This automatic point entry is delayed until the stage
has been motionless for a short time to ensure that the crosshair is located
where the user intended. The default delay value will be adequate for
most applications, but can be increased to accommodate more relaxed
probing.

X5 jmrm 7

)
s+

Auto-enter
crosshair

To specify Crosshair Timeout, touch the Crosshair Timeout data field and
enter the desired delay in seconds. Crasshair Timeoust | 1.500000

T

Crosshair delay restart distance

As explained above, automatic point entry is delayed until the stage has been motionless for a short time
to ensure that the crosshair is located where the user intended. However, the delay is restarted again from
the beginning if the stage is moved again before the delay has been completed. The move distance required
to restart the delay is specified by the user by entering it directly into the Crosshair  erasshairpistance[ 00010 |
Distance data field in the current unit of measure.
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Display screen AL g 4w ][] 2]

The Display screen contains fields for configuring dis- |

play resolution and other LCD display parameters. coputcason e oy e (RSO
Display resolution - i il
The display resolution fields are used to specify the res- | g
olution of measurements shown on the DRO and other |wsamea S A A S,
screens. Displayed numbers will be rounded as the dis- umen
play resolution is decreased below that of the input. The EB ool
table below illustrates how the display is governed by e
the display resolution setting.
Encoder input Display resolution Displayed value
1.567 0.0001 1.5670
1.567 0.001 1.567
1.567 0.01 1.57
1.567 0.1 1.6
1.567 1 2
NOTE
Display resolution should never be higher than the encoder resolution. Specifying
- / display resolutions that are higher than encoder resolutions can lead to misleading
displays of values.
To specify display resolution, Metric Display Res: [0001 | Metsic Display Res: [ 0.0001 ]
touch the data field of the desired Inch Bisplay Res: | 0.0001 | Inch Display Res: [ 00001 ]
Dlsplay category and enter the Dheggs Mins Secs Display Res % Degs Mns Secs Desplay Res: | 07000007 I
desired resolution using the num- Dscamal Deggrees Display Res: | 0.0007 Deomal Degrees Display Res:

ber keys.

A\

dmag 0 L
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Default units of linear measure

The Startup Units field is used to specify the default display of linear measurements when power is applied
to the system. These display settings can be changed temporarily but will revert to the startup defaults
when the power is cycled.

To select startup units of linear measure, touch the Startup Units  startup units Startup Units: mm,
choice field to toggle between Inch and mm. E;ﬁ“\
AN
\___._l
Radix for numeric displays
The Radix choice field is used to specify the radix displayed in nu-  Fado: Mﬁm Rade: Comma

meric fields. Touch the Radix choice field to toggle between Decimal N ""ﬁ‘\
Point (1.0) and Comma (1,0). A

Angular units of measure

The Angular Units choice field is used to specify the display of angular units of measurement. The display
choice can be toggled between degrees, minutes and seconds or in decimal degrees and will be retained
across power cycles.

Touch the Angular Units choice field to toggle be-  angular Units: Degs Mins Secs Angulas Units: Decimal Degrees
tween degrees, minutes and seconds and decimal \ f"ﬁ\\
degrees. Q\t

|
]
Time formats

The Time Format choice field is used to specify the display of time. The display choice can be toggled
between 12 hour and 24 hour formats and will be retained across power cycles.

Touch the Time Format choice field to toggle between 12 Time Format: 12:00-00 A Time Format: 24 00:00

hour and 24 hour formats. Q\&\ ;""ﬂ“\l
__

Date formats

The Date Format choice field is used to specify the display of date. The display choice can be toggled
between Month/Day/Year and Day/Month/Y ear formats and will be retained across power cycles.

toggle between Month/Day/Year and Day/

A\ \
Month/Y ear formats. \ JI

Touch the Date Format choice field to  Date Fommat: Month/ Day / Year Date Format Day / Maonth / Year
ii"h\
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Display mode switching

The QC-300 provides two display modes for measurements, Single View and Dual View.

bl MU

In the Single View mode, the screen used for a measurement will be -
W DRO

displayed again when the measurement is complete. e

Ridurn 1o Video

ity MasUnaTeT

-_,_,.-f"

‘H—\-‘Rul.l'u @ .'Jiﬁo""-'f"r

In the Dual View mode, the last screen used for a measurement will be used again for the current mea-
surement. When the measurement is complete, the screen displayed initiate measurmert

before the measurement was initiated will be displayed again. o R
Wi vt for
Tolarancs MEISU TN

Touch the Display Mode Switching choice field to toggle the dis-
play mode between Single View and Dual View.

Ruiurn o same screen

Display Mode Switching: Single Wiew Display Mode Switching Dual View,
[Th
W \

\
S
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Configuring the Extra tab Current Position .m

The Extra tab can be configured to contain controls )

for transmitting measurement data, controlling X 0.0000 -/
CNC functions, performing datum operations and
a variety of other functions. Up to 99 Extra tabs Y 0.0000 -

can be configured to be available on each system.
Repeatedly touching the Extra tab cycles through
the available configurations. This is especially use-
ful when the user would like to use a large number

of data transmission, CNC and other functions, and || ros | TR Progam ) Meamae .
would like to group similar functions on separate I - ‘,I[ X, ¥ D L oW 0 7 J
Extra tabs.

Extra tab at bottom of screen configured to contain

Touch the Configure Extra Menu button to display controls for transmitting measurement data

the configuration window.

it CLI-17] = X o L ,;.,,u

ac ——|f A L © 8 = ©

[ e — Mging Dngiiry N [ELOGON

1=
-

Meause ach Dingary P [ 0000
Coespilry L e e S [
Moo Devimal Degeess Drplay Res |0 000
Pt Sartu LAt Lant

Hadke: Dhotimal Fomy
Anguls Uity Degs bns Seo

Prwin
Cloik
Torne Formmal 12 00 00 AM
S

L ]

CHC Ganeral

Date Fomsal: Modnith / Dy / Vs
iy Miode Syatiiung Jngle Vies

<ga | wea > | nrmm--J [ J
J Extra o Program i Meawre

A
5| I— og| |

Touch the Configure Extra Menu button... to display available Extra tab functions

Burifons Pas

Available Extra tab functions for your system and Extra tab editing controls are shown in the configuration

window.
NOTE
Extra tab functions are different for different QC-300 systems. For example, Extra
P / tab functions for a video edge detection QC-300 system will be slightly different than
those for an optical edge detection system. Optional Extra tab functions also appear

only in systems that include the corresponding options, such as laser pointers.
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Extra tab functions

Space menu insert

/" Extra -, -
D The space insert are included in the Ex- X Y D )
tra tab to separate control functions into [ ~=** = oocd E L @ J o

groups on the tab.

dmag

Extra tab divided by space into data and CNC groups

Divider line menu insert B

b,
The divider line insert are included in the Extra |’ X Y D o ]
tab to separate control functions into groups on || "=**  =t* = a E‘ E. @ @

the tab without using a space insert.

Extra tab divided by line into data and CNC groups

Data prompt function
?  The data prompt function is included in the Extra tab to send a user-defined measurement such as
*=*¥ X position, Y position, radius or angle to the serial port, USB printer or USB drive as a file. When
the user touches the data prompt function, a prompt message is displayed and the user selects the desired
piece of measurement data to be transmitted.

Optical edge detector probe calibration (probe teach)

Teaching the edge detector calibrates it to correctly recognize dark to light transitions (edges) on
the comparator screen. A teach calibration should be performed after each startup, whenever the
part or magnification level changes or when the light conditions on the comparator change.

Joystick motor speed

The Joystick motor speed function is included in the Extra tab of systems with the
CNC option to adjust the joystick control of motor speed. When the user touches E a
the Joystick motor speed function, the joystick control of motor speed is toggled Fast Slow

between fast and slow.

Axis lock

The Axis lock function is included in the Extra tab of systems with the & E
CNC option to restrict stage motion to only one axis. When axis lock is on,
motion is permitted only along one axis; diagonal motion is not permitted. Axis lock Axis lock

When the user touches the Axis lock function, axis lock is toggled on or off. on off
Part following
g The Part following function is included in the Extra tab of sys- E,‘:j
tems with the CNC option. Part following changes the motion g

reference from the machine coordinate system to the part coordi-  Part following Part following
nate system after a part skew has been performed. For example, if a skew is on off
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performed along the part’s X-axis, when part following is enabled, subsequent X-axis motion will follow
the part skew, not the machine coordinate’s X-axis. When the user touches the Part following function,
part following is toggled on or off.

Stop motion

The Stop motion function is included in the Extra tab of systems with the © @
CNC option to stop all stage motion. When the user touches the Stop mo-
tion function, motion is toggled on or off. Motion  Motion
stopped enabled
Goto feature

The Goto feature function is included in the Extra tab of systems with the CNC option. When the
user touches the Goto function, the stage is moved to position the probe over the feature currently
selected in the feature list.
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Header screen

The Header screen contains fields for formatting text
headers for printed and exported reports.

Creating report headers

Two columns of three text headers can be created for

the top left and right sides of reports, as shown in this r T OC300 Fartre Pt i |+
example. To create a header: ‘L i ma;;;-t;:; * R‘.gm‘1 r mg‘rm * T

Laft 2 Header text Right 2 Header ted |
1  Touch the desired header field. The text entry a!' Eﬂsm?ﬁfﬂ + R'gmf Hﬂdaa:lw + lf
window will be displayed. Pame |D  |Acual Nominalinus Pus  [Dev |

pind PO |0 59500.0 5900(.0.5910(-0 5890(.0 0050
JLin 1 [ -0 T 100)-0.T0S0)-0. 7 150 -0 E250-0 0050
2 Enter the text header and press the Enter button | Lin1 o1 00000 0.0000) 0.0000] 0.0001] 0.0000|
when finished. [Cr2  pC | 1.0683] 1.0700] 10650 10750-0.0017)

. ICir2 v | 03222 032500 03200 0.3300-0.0028
forz D | 0.4394) 0.4400] 0.4390] 0.4410{.0.0006]
cirz | 0.0054] 0.0000] 0.0000] 0.0050 0.0054]
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Print screen e U l 121

The Print screen contains fields for formatting printed

Larguisges

reports and RS232 data streams of feature measurement || et uston: Soper
data, .I‘I:_I:J::“ Ppecit Ty s ancianr]
s S
Specifying a data type T b o
Urpry ol e [ ]
The Print button initiates the transfer of data to the USB || Prister 1oF
port for printing, or to the RS232 serial port for com- e
munication with a computer. Specify the type of data to ﬁrl

be transmitted by repeatedly touching the Print Button .
choice field.

Print Button. None Frint Button Select Print Button: Report

Data choices include: QS\N “] N“\

X A\
* None No data will be printed or transmitted
+ Select User will be prompted to select the data that will be printed or transmitted
* Report A standard report of all feature data or a tolerance report of only features that have
tolerances applied will be printed or transmitted

Specifying a data destination

Feature measurement data can be sent to the USB port for printing, to the RS232 serial port for transmis-
sion to a computer or to the USB drive as @  pestination: USE Printer.  Destination: Serial Device.  Destmation: File.

text file. Touch the Destination choice field (

to cycle through the destination choices. Q\& |

Report Type

Report types are selected to send standard or tolerance reports to printers or a comma separated variable
data file to a computer. Touch the Re-  Report Type: standard fieport Type: Tolerance fieport Type: Expori
port Type choice field to cycle through N“\ N“\

the choices. Q\\\J_J Q\\\f 1

Lines per page

Specify the length of printed report pages by touching the Lines per Page data field and entering the desired

number of character lines using the number keys. Lines per Page: q Lines per Page:
B

A\
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Specifying column separators

Columns of feature measurement data in printed reports and in transmitted data can be contiguous or can
be separated by dividing lines, commas or Tabs. Touch the Column Separator choice field to cycle through
the choices.

Column Separatons. None Column Separators: Dwidmg Lines Column Separators. {5V Column Separators: Tab
\-1 \_l \_l
RS232 control characters
Control characters can be added to the beginning and end of Pre Line ] Pre Line ]
line and form data streams to accommodate the requirements ~ Pest Line | Post Line: |
of receiving systems and programs. To add RS232 control ~ Fr*Form l—il Pre Form: _— l
characters, touch the desired data field and enter the ASCII Rk Fon s post Forr N

)
character number using the number keys. Use the decimal point key to \l
separate ASCII characters.

&

NOTE
An ASCII character chart is provided in Chapter 9: Communication.

3

Selecting a USB printer
Touch the Printer choice field to cycle through the available USB Printers. Printer. HP Prnter. Epson,

A
N\
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Ports screen o A L+ ] 2]

The ports screen contains fields for configuring the |r -

Latepes
RS-232 serial communication port. The RS-232 com- |[sseniea #i23 P
munication port is used to send data to computers. RS- :::'_, hoed Lenar 1
232 port settings can be changed to match those of the [*** WT.H, e
receiving system. P o I::|
Baud rate m
Touch the Baud Rate choice field repeatedly to cycle il
to the desired serial data rate. Baud rates from 1,200 to
115,200 are available. Bausd Rate: 1200 Baud Rate: 115200
r
)
Word length
Touch the Word Length choice field to toggle between data word — word Length: Word Length: 8
lengths of 7 bits and 8 bits. N
g "\\\ Yk]
Stop bits
Touch the Stop Bits choice field to toggle between 1 and 2 stop bits at the Stop Bits: .1 Stop Bits: 2

end of the data word. N“\
A\
N

Parity
Touch the Parity choice field repeatedly to cycle to the desired parity error ~ Pasity Mone Farity: Odd,
checking. Choices include None, Odd and Even. Qs\\’“\
N
EOC delay

A delay can be inserted at the end of each character to satisfy the communication requirements of receiv-

ing systems. Touch the EOC data field and enter the desired ~ Eoc Delay W EOC Delay:
delay in milliseconds using the number keys. A r“\

EOL delay

A delay can be inserted at the end of each line of characters to satisfy the communication requirements

of receiving systems. Touch the EOL data field and enter the ., 0 F £OL Delay:
-
g

desired delay in milliseconds using the number keys.
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Clock screen Setup: Clock l |+]"”IWI ?]

The clock screen contains fields for setting the date

"

(g
and time included in data transmissions and printed on |
Trecrcdey
reports. Fesiei voor [
gl Mdoavih lanasy
II - Dt |
To change a date or time value, touch the desired choice || e
or data field and enter the desired value. g e
A
ot
Tl
Year | 2001 Year: | 20N6 | Manth: October Month: November

N\ (T Q\\ :i"l\r‘
N N

Touch and enter numbers Touch and cycle through choices
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Sound screen Setup: Sound l FLT12]

A sound can be generated by the system to call atten- ——
tion to point entries. The sound is generated each time  [msden

. . FRE— wehme [ET
the Enter button is pressed to enter a point as part ofa |, .
measurement. MLEE
BAsgrabs alioes
Mirauer
Ty

Touch the Volume data field and enter a number to ad-
just the loudness of all sounds from 1 (very soft) to 10  [|r=
(loud). Enter a zero to mute all sounds. Sound

Vohirme ) vohime FF]
W




Sound and Miscellaneous Screens 207

Miscellaneous screen Seliip: RNSsNatieci | |+|...1 lwl '}l
b

The Miscellaneous screen contains fields for calibrating | -

Frnden L i
and configuring the LCD touchscreen. tapsnens temem 0 00 e« [

o Vit Satvonios £ Bt | 3 i

— Temeh Sewen £l €iskurnm |3 e

Wl Aoy T oAl Sireen Cumar M —
Return to DRO threshold ooy e

Dy Toaath rwen Brpeal Dulay :-:- 1
The display automatically switches to display current |™ gty
position on the DRO from the View, Tolerance or DRO =t SN G
screens when the stage movement reaches or exceeds s

the DRO threshold value. EB

Touch the Return to DRO Threshold  getum to bro Threshold ﬂ'.ﬂ'“m Return to DR Threshold: [ 00250

data field and enter the desired stage M
threshold motion using the number keys. \ |
)

NOTE

4’ Entering a zero disables this function.
2 y

Touchscreen calibration rows and columns

Touchscreen calibration measures touch-pressure at points displayed on ~ * X * ®
a matrix of rows and columns. The number of touch-points included in
the calibration is defined by specifying the number of rows and columns = x x x
in the matrix. An example of a 4-row, 4-column matrix is shown at the
right. x x x .
Touch the Touchscreen Cal Rows or Touchscreen Cal Columns data x x «

field and enter the desired value using the number keys. Example of a

4 X 4 calibration matrix

cal |

Toudch Soeen Cal Rows: |3 Touch Sereen Cal Rows [&
1 | Cal
Towdy Soreen Cal Columns El J
|
|

Tonich Sereen Cal Calumns: |4
-
Q\N
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Calibrating the touchscreen

The touch-pressure of the touchscreen should be calibrated as part of the initial setup and when a new
operator begins using the system. To calibrate the touchscreen:

1  Confirm that the number of calibration rows and columns provide adequate touch-points to satisfy
typical use requirements. Increase or decrease them if desired as described above.

2 Touch the Cal button. The first point of the calibra-
tion matrix will be displayed.

Toudh Saeen Cal Rows: E Cal
a
Touch Sereen Cal Columns: (4|

Each touch-point is shown in sequence as

an x on the screen. Follow the instructions

provided on the screen and then press the Finish key
to complete the calibration. The touchscreen pressure
calibration value will be shown in the Touchscreen
Pressure data field.

Touch screen cursor

A green cross mark cursor can be displayed on the touchscreen briefly to indicate the touch-point as visual
feedback for the user.

Touch the Show Touch Screen Cursor choice  stww Touch Sereen Cussor Show Toud Soeen Cursor. Yes
field to toggle the choice between Yes and No. @D

Touch screen repeat delay

The feature list can be scrolled by touching and continuously pressing the scroll arrows at the bottom of the
list. The scroll rate is inversely proportional to the touch screen repeat delay. Small delays result in rapid
scrolling, large delays result in slow scrolling. Adjust the scroll rate by touching the Touch Screen Repeat

Delay data field and entering the desired . screen Repeat petay 750 ] Touch Screen Repeat Delay: [TEHN]

delay in milliseconds. ! Il
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Touch zone size

The size of the touch zone can be changed to accommodate different users. When the touch zone size value
is zero, the touch zone extends only to the limits of the choice or data field. As the touch zone value is
increased, the touch zone is increased beyond the perimeter of the field on all sides. The touch zone value

is expressed in screen pixels.
Show Touch Screen Cursor: I:I Show Touch Screen Cursor: I:I

Default touch zone size Enlarged touch zone size

To change the size of the touch zone , touch the Touch Zone Size  teuh zane: [0 Toudh Zone: ({0
field and enter the new value using the number keys. [Th

N

A
CAUTION ]
Increasing the touch zone size significantly might cause interference between adjacent
fields.

Screen brightness
The LCD display brightness can be adjusted to accommodate different ambient lighting conditions.

To adjust brightness, touch the Screen Brightness — saeen mrighiness Level [60 sereen Brightness Level [B00
Level data field and enter the desired value N\ f‘\\p\
(min = 0, max = 100). \_JI

Showing the Extra tab
The Extra tab can be hidden or displayed at the bottom of the |Current Pasition >

screen. To display the Extra tab, touch the Show Extra tab (=),

choice field to toggle the choice to Yes. X 0.0000 -
Shon Extra tab: Yes Y ﬂ.ﬂﬂﬂﬂ -

Q\\;\w\l

]

| R P W,

BEE *To Low oo

Extra tab at bottom of screen
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Buttons screen Sebup! Buttons | [+I,,..lml ';l
The Buttons screen contains fields for assigning fre- [ ~===== — — !
quently used QC-300 functions to joystick and foot [euc semes Bt Ml We L e
switch buttons. Using preassigned buttons saves the | —_— St fo gt e L] spvioms O
time normally required to navigate menus. Each of | e T s e

L ik

the joystick and foot switch buttons can be assigned to i o
functions shown in the choice fields. Thereafter, press- |**"™

L Ssitich

ing the button invokes the assigned function. | ——
| e

Button 1 Button 1 Button 1 e e

‘I"’ |

Selecting button functions

Button functions include: Narrow

No Assignment Nothing happens

Enter Enters data point

Finish Completes a measurement

Cancel Erases the last measurement point or erases a character

Quit Quits a measurement

Axis Lock Engages CNC axis lock - prevents diagonal motion

Speed toggle Toggles the joystick speed between fast and slow

Go to Here Performs CNC move to the selected feature

Part Follow Engages CNC conversion from machine coordinates to part coordinates
To select a button function, repeatedly touch the button’s choice Button 1:  Ent
field until the desired function is displayed. Button 2

Button 3:

Marrow Footswitch: Mo Assignment

Wide Footswitch: Mo Assignment
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Selecting button responses

All button responses are either momentary or toggle. Momentary functions are level-based and are ac-
tive only while the button is pressed and held. Toggle functions are activated when the button is pressed
and released, and deactivated when the button is pressed and released again. Configure any of the button
responses as momentary (level-based) by checking the button’s Level box. Clear the |uu 7]

Level box to configure the button response as toggle. \ \(Th

Q\{ |
Selecting button logic
All button logic is either active high or active low. Configure each button to match the CNC amplifier
input requirement by checking the Active High box for positive logic, or clearing it active High: [
?,\ r
S\ Th
NG

for negative logic.

dmag 0 L
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Joystick screen Setup: Joystick [ l"']"” I"""I?]

The Joystick screen contains fields calibrating and

. . . . e i Eralde M| | vl
configuring overall joystick motion. e Gonens (| pesmans [ (i8]
Bt 5
CME SEup et XL 1 '™ |
ot [158
. . . . . e fine |30 30
Enabling joystick motion ik mpox ] [
Iirystick PR
Check an axis Enable box to enable joystick motion, or D Teach |
clear the box to disable joy-  gnable x b v ] [feoteee i — =
. . . r Ai i M e o0 o
stick motion on that axis. “\ Ao Fth TR AR Task
Joystick .,IJ 83 Cusrnitiy. ©

Specifying a joystick deadband
A deadband area of joystick inactivity is specified around the zero position of each axis to eliminate er-
roneous axis motion due to joystick vibration or noise. The default values are expressed as percentages of
total motion and will satisfy the requirements of most environments, however these values can be increased
or decreased by selecting the deadband field and entering the desired  peadband % [18 ] 18

value.

Specifying axis direction

The direction of motion controlled by the joystick on an axis is reversed to accommodate different joystick

and system hardware by checking the Reversed axis box. Reversed: X [v] v |
my
Specifying normal and fine axis velocity Q-J
The normal and fine axis velocities controlled by the joystick are specified by selecting a Normal or Fine
velocity field and entering the desired percentage of maximum axis velocity. Nomat [100 | [100 |
Fine: | 30 E

m
|
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Specifying linear and nonlinear joystick motion control

The axis velocity controlled by the joystick is changed from linear to varying degrees of exponential by
entering values into the axis Expo% fields. Expo % values are entered from 0 (linear) to 100 (very expo-

nential. Two examples and a graph are shown below.

Linear example (Expo % = 0): For each percent of Joystick displacement, the axis velocity

increases a percent:

When the joystick is at 50%, the axis velocity is 50%

213

When the joystick is at 80%, the axis velocity is 80%
When the joystick is at 100%, the axis velocity is 100%
Nonlinear example (Expo % = 60): At first, increased Joystick displacements do not cause the axis
velocity to increase much, but then as the Joystick displacement
continues to increase, the axis velocity increases at a higher

and higher rates:

When the joystick is at 50%, the axis velocity is 20%
When the joystick is at 80%, the axis velocity is 25%
When the joystick is at 100%, the axis velocity is 100%

Select an axis Expo % field and 100%

enter the desired value.

Expo %% |1 | 1 80%
r

m

Q\\\/_J 60% Expo% =0

]

40% \
/ Expo% = 60
20% = — ;,f:j .
ﬂﬁﬁ"’# Expo% = 100
0% 1T ] T | ]
0% 20% 40% 60% 80% 100%
Calibrating the Joystick range of motion
The system must measure the joystick range of motion before the Teach
joystick can be used. Touch the Teach button to start the calibration ;“\
procedure, and then follow the instructions displayed on the screen. Max(v): 0.00 000 R\
Joystick positions will be indicated by Max(v), Center(v), Min(v)  temerv): 0.00 0.00) \,J
and Current(v) voltage values. Min(v). 0.00 000
Current{v): 0 4]
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Digital positioner screen SEHIpCDIGI Ros [ [ [ 7]

The Digital positioner screen contains fields for cali-

W el amrmit

brating and configuring digital positioner motion. e s e i
cue sone e [T
Enabling digital positioner motion N ] (@
Check an axis Enable box to enable digital positioner ™™ v .
motion, or clear the box to disable digital positioner ||wuwss s
motion on that axis. enable: X [] v[] ity
- B .
W EE
Specifying axis direction \J '
Digital positioner

The direction of motion controlled by the digital positioner on an
axis is reversed to accommodate different digital positioner and
system hardware by checking the Reversed: X [
Reversed axis box. N

)

Specifying normal and fine axis velocity

v [ ]

The normal and fine axis velocities controlled by the digital po-
sitioner are specified by selecting a Normal or Fine velocity field
and entering the desired percentage of

Mormal 100
maximum axis velocity. Fine: [3 D[\ 30
Specifying axis acceleration

The axis acceleration controlled by the digital positioner is specified by selecting an axis field and entering
the desired percentage of maximum axis acceleration. Accel % [10
§ .

W)

An area of digital positioner inactivity is specified around the current rest position of each axis to eliminate
erroneous axis motion due to digital positioner vibration or noise. The default values are expressed as
positioner counts and will satisfy the requirements of most environments, however these values can be
increased or decreased by selecting the Debounce Cnts field and entering  pebounce crts: [ 10 | [10_ ]
the desired value. QS\\

N

Specifying a digital positioner counter debounce

Current value display

The axis current values change as the digital positioner is moved. This display is only provided as a con-
venience for the user. Curent Values: 0 o
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Probe path screen Setup: Probe Path [T+ ][] 7]

CNC probing parameters are specified in the Probe
path screen to control CNC probing and non-probing {euc 1

eyaluk

r
CHE St

Prediarg welsits T8

N Prsdbirng Welsarty % | 190

velocities as well as data point approach and search | ™ g
distances during program execution. - e
Probing and non-probing velocities ... |

Pobe Path

Transitions from one target edge to the next are made | |wmess

at relatively high non-probing velocities. When the |°"
approach distance from the edge is reached, the system ==
velocity is reduced to the slower probing velocity. If [33
the edge is not recognized at the anticipated point, the
system continues searching at the probing velocity un-
til the end of the specified search distance is reached. If
no edge is recognized within the approach and search

Probing . Non-probing
distances, an error message is displayed. Velocity : Velocity
i (transitions)
NOTE Approach !
(distance) 1
d’ In general, the best probing accuracy !

i y is obtained at lower probing veloci-
ties. However, since the system is ac-

curate at higher velocities, the major
velocity consideration is related to the torque required to perform high acceleration and decelera-
tion moves, and the resulting potential for measurement errors.

To specify probing and non-probing velocities:
1 Select the Probing Velocity % field and enter the probing velocity as a  mabing velodty % [ )
percentage of the maximum CNC velocity. NW PV\
|
N

2 Select the Non-probing Velocity % field and enter the non-probing  nonprobing velaity % [750,
velocity as a percentage of the maximum CNC velocity. o\ \ﬂv\

A
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Approach and search distances

The probing velocity is maintained over the approach distance to the target data point. The approach
distance should be large enough to allow the system to reach a constant probing velocity, and small enough
to facilitate rapid measurement. The search distance extends the probe’s travel in the event that the target
data point is not found where it was expected. The search distance should be large enough to make the
system less sensitive to acceptable target position variations and small enough to produce an error message
when the target is outside acceptable position variations.

To specify the approach and search distances:

1 Select the Approach Distance field and enter the approach distance in = approach pistance: | a.0000

the appropriate unit of measure. N\{ ‘.\T‘\
A

|
2 Select the Search Distance field and enter the search distance in  seareh pistance: [ a.0000

the appropriate unit of measure. A\
pprop *{‘“\
__
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Edge values screen ST EGEUAGe l [+Hw]]?]

The optical probe input from the edge detection cir-

ML g

cuit is debounced by time and distance to eliminate [fouc e b e T
false edge indications due to noise and vibration. The ™" Ortouavs antancn | 60100
Debounce time and distance must be non-zero values. || =

Time is entered in seconds and distance is entered in v o \CI”"T "'1":"“
the current unit of measure. The default values are Aq.' nitreen o {351
adequate for the vast majority of applications, but can oot poaringd
be replaced with higher values in noisy environments. |, ... e

Bl

Debouncing edges

To specify optical edge debounce time and distance:
1 Select the Debounce time field and enter the debounce time in  Debuunce time (secs). |0.02 ?

T
seconds. W\ “\\
|
A
2 Select the Debounce distance field and enter the de- — Debounce distance \wﬁ
.
bounce time in the the appropriate unit of measure. A )
|
A
Viewing current edge detector values
The current edge detector values are displayed for informational and diagnostic Current Values:
purposes, and cannot be changed in this screen. Screen pot. [133 ]

Reference Pot [7 55

Sereen Offser; | 2047

Sereen Can [al:ma

Reference Gain;, | 2047
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Hardware screen

The Hardware screen contains fields that describe the
software and hardware configuration of your system.
This information will be essential to Metronics tech-
nical support personnel if your system is upgraded or
repaired.

Software Verson: 200
Bootlowder Wersson: OOIm
FiPGai enaon: O
Maiberbosnd Bewon 0
Sl Bhainbeer: L17345%
Tarih Sige: 3FNER

Ientalied Ereodier Carnd. Hewleohain
o Ercoder Type: Tipp
¥ Ercoder Type: TWpp
# Ercoder Type: Top
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Chapter 11:
Problem Solving

The QC-300 is based on years of experience manufacturing the Metronics QC-100, QC-200 and QC-5000
products. Years of continuous improvement have resulted in extremely reliable operation and few, if any
problems. Problems experienced with the operation of the QC-300 are likely to be the result of printer or
cable incompatibilities, instrument configuration or setup errors, encoder incompatibilities or malfunctions
or setup and calibration issues.

The steps recommended for initial troubleshooting are shown below. These are typically the same initial
steps that would be taken by a distributor or factory product support technician.

Report proparly
specified & formatted?
—>
USE printer
Bright md Light lavels QK7 compatible?
rightness a . ight lavels
Fower proparty backlighting OK? “';rz';‘:‘;m
. ‘ connected and . Optical adge
Fuse OK? Touch scraen configured? detection
calibrated? 9 calibrated?
Serial port and target
L—» computer properly
configured?
Power LCD screen Axis encoders Edge detection Printing & sending
data

Since most problems experienced in the field will have simple causes, and equally simple solutions, sub-
stantial time and expense can be saved by performing some straightforward troubleshooting of configura-
tion settings and hardware connections prior to calling the distributor or factory for assistance.

As you’re troubleshooting, list the steps that you use to identify and solve your problem. Should problems
persist in spite of your efforts, gather the product information listed at the end of this chapter, and your list
of troubleshooting steps, and then contact your distributor for assistance.

NOTE
Confirm that the essential setup steps described in Chapter 10: Setup have been per-
p— formed before troubleshooting or requesting assistance.

-
-
)
=
o
g
(0]
3
(7Y
S
s
=]
«Q
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Symptoms, probable causes and solutions

Some common symptoms of problems are listed in the following pages with probable causes and possible
solutions.

No image is visible on the LCD screen

Probable cause 1: Power is not applied to the QC-300

Possible solutions:

1 Activate the main power source.

2 Connect the power cord or turn the power ON.
3 Replace the fuse.

Probable cause 2: LCD ON/OFF toggle switch is in the OFF mode

Possible solution:
1 Press the LCD ON/OFF button to toggle the LCD ON.

Probable cause 3: LCD contrast or backlighting is out of adjustment

Possible solution:
1 Readjust the backlighting using the decimal point or +/- key.
2 Adjust the brightness level in the Miscellaneous setup screen.

Values displayed on the LCD screen are incorrect

Probable cause 1: The axis encoder is not connected or is
malfunctioning

Possible solutions:
1 Connect the axis encoder cable firmly to the QC-300.
2 Replace the axis encoder.

Probable cause 2: The Encoders setup screen specifies the
wrong axis encoder resolution

Possible solution:
1 Specify the correct resolution in the Encoders setup screen.

Probable cause 3: The wrong axis encoder count polarity is
specified in the Encoders setup screen

Possible solution:
1 Specify the correct count polarity in the Encoders setup screen.
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Probable cause 4: The wrong encoder is connected to the axis

Possible solutions:
1 Connect the axis encoder specified in the Encoders setup screen.
2 Confirm that the each encoder is connected to the correct axis input.

Probable cause 5: The wrong in/mm unit of measure is specified

Possible solution:
1 Specify the correct units of measure in the Encoders setup screen.

Probable cause 6: The wrong encoder reference mark is specified

Possible solution:
1 Correct the reference mark type in the Encoders setup screen.

-
-
)
=
o
g
(0]
3
(7Y
S
s
=]
«Q

Probable cause 7: Error correction is required to compensate
encoder inaccuracies:

Possible solutions:
1 Perform LEC, SLEC or optional NLEC error correction in the corresponding error screen.
2 Error correction was performed but not enabled. Enable error correction in the

LEC, SLEC or optional NLEC setup screen.

Probable cause 8: Edge detection is not calibrated:

Possible solution:
1 Perform a Teach operation or a Distance Cal using the Magnifications Setup screen.

Probable cause 9: Edge detector and crosshair probes are not
cross-calibrated:

Possible solution:
1 Perform a Cross Cal using the Magnifications Setup screen.

Probable cause 10: Multiple system magnifications are not
calibrated to be parcentric:

Possible solution:
1 Perform a Parcentric calibration using the Magnifications Setup screen.
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Reports are not printed or are incomplete

Probable cause 1: The channel input device is not connected
or is malfunctioning

Possible solution:
1 The printer is not supported by the QC-300.

Probable cause 2: The USB cable is not firmly connected or
is damaged

Possible solution:
1 Connect or replace the printer cable.

Probable cause 3: The printed report setup is incorrect

Possible solution:
1 Correct the report setup in the Print setup screen.

Probable cause 4: The printer is not supported

Solution:
1 Contact Metronics for a list of supported printers.

Reports are printed incorrectly

Probable cause 1: The printed report setup is incorrect

Possible solution:
1 Correct the report setup in the Print setup screen.

Probable cause 2: The wrong control characters are specified

Possible solution:
1 Correct the control character configurations in the Print setup screen.
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Optical edge detection is not working properly
Probable cause 1: Reference or sensor light levels are incorrect

Possible solution:
1 Refer to Evaluating optical light levels in Chapter 10: Setup for instructions regarding

light levels, and then reorient, repair or replace light sources or optical cables.

Probable cause 2: Edge detection is not calibrated:

Possible solution:
1 Perform a Teach operation or a Distance Cal using the Magnifications Setup screen.

Probable cause 3: Edge detector and crosshair probes are not
cross-calibrated:

Possible solution:
1 Perform a Cross Cal using the Magnifications Setup screen.

Probable cause 4: Multiple system magnifications are not
calibrated to be parcentric:

Possible solution:
1 Perform a Parcentric calibration using the Magnifications Setup screen.

223
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Data cannot be transmitted to a computer

Probable cause 1: The wrong serial cable (or no cable) is connected
between the computer and the QC-300
Possible solution:
1 Connect the computer to the QC-300 using an RS-232 serial cable that
does not include crossed transmit and receive wires. The correct cable can be ordered
from Metronics by specifying part number 11B12176.

Probable cause 2: The wrong RS-232 port settings are specified
Possible solution:

1 Correct the RS-232 port settings to match the computer’s serial port settings in the
Port setup screen.

Probable cause 3: The wrong control characters are specified
Possible solution:

1 Correct the control characters to reflect the requirements of the receiving software in
the Print setup screen

Getting help from your distributor

Performing the simple troubleshooting listed on the previous pages solves most problems experienced with
the QC-300. If a problem persists after performing this troubleshooting, follow the steps listed below and
contact your distributor for assistance.

1 Be prepared to discuss your troubleshooting steps.
2 Gather the following QC-300 information:

¢ Model number PRLIp-ERN . m
 Serial number -

+ Approximate purchase date ‘“:'"""'“
» Software version number and hardware e sallware e 1.20
Bomatbeader Vieruan 000m
information from the Hardware Magribcations FRGA Versian: 0
setup screen. N Mutherboard v 0
Bt Siemnal Mumber: 117345
Rorts Flash Size: 32848
Chimik
s Irwtalled Frooder Cand: Hederhain
Incelane aus X Eroder Type: Wpp
Harchwae ¥ Ermoder Type 1Wpp
4 7 Ercoder Type: IWpp
BE
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Chapter 12:
Reference Material

This chapter contains technical information regarding:

* QC-300 product specifications
* Footswitch wiring
* RS-232 connector wiring

e Tolerances

Product specifications

Electrical

Input Voltage Range:
Fuse:
Input Frequency:

Environmental

Temperature:
Humidity:
Altitude:
Installation:

Dimensions

Enclosure (W x H x D):

Base (W x Hx D):
Enclosure weight:
Base weight:

LCD

Size/color:
Resolution:

ENC tests

85 VAC to 264 VAC. 1.0 Amp maximum (Auto switching)
1.6 Amp 250 VAC Slow Blow 5 x 20 mm
43 Hz to 63 Hz

0 °C to 45 °C (32 °F TO 113 °F) non-condensing
90% rh maximum

2000 meters (6,562 ft) maximum

Category: 11

(11.5” x 7.5” x 2.757)
(10" x 2” x 7.8”)

292cmx19.1 cmx 7.0 cm
254cmx5.1cmx 19.8 cm
1.6 kg (3.5 1bs.)

3.2 kg (7 1bs.)

17.2 em (6.8 inch) x 12.9 cm (5.1 inch) TFT color touch screen
800 x 600 pixels

EN61000-4-3, EN61000-4-4, EN61000-4-5, EN61000-4-6, EN61000-4-11, EN61000-4-2, EN61000-4-1
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Footswitch wiring

The optional foot switch is connected to the RJ-45 connector on the
left side of the QC-300.

The wiring of the footswitch is sometimes dupli-
cated by other external switching devices to fa- .

- Lo . . . Footswitch and
cilitate remote operation in conjunction with other keypad connector
devices in a larger semi-automated system.

CAUTION

Never apply power to the footswitch
wires. Applying power to the connector wires or
wiring the switch connector in any way other than shown

by this diagram can cause serious damage the QC-300 and void the product
warranty.

1 >—— Ground for switch chassis 8 7 6 5432 1

1 \W
=

L]

Il

[=- I N

YYY
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RS-232 connector wiring
The RS-232 wiring is shown by the table below.

Pin No. Description Direction

2 Data in Input

3 Data out Output

7 Signal ground  Reference

8 Power on Output
(always high)

RS-232
connector
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Tolerances

The following information is supplemental to the tolerance discussions provided earlier in
Chapter 7. Tolerancing.

Concentricity tolerance

The mathematical definition of concentricity is explained in detail in the ASME Y14.5M-1994 standard
and involves “the midpoints of opposing elements” in the determination of actual concentricity. This is not
practical in a discrete point measuring system, so the QC-300 uses the center of the feature (determined by
the best fit) to estimate the concentricity.

Reference Features

When a reference feature is called for in a tolerance definition, the reference feature will nearly always
refer to a datum feature such as a skew line or datum circle. The field is required except for the
MMC / LMC tolerance case.

Least squares best fit

Data is iteratively processed to position a perfect circle within the data cloud in the position that minimizes
the sum of the squared form errors. Form errors are inside and outside the circle.

Maximum inscribed circle

First, a least squares best fit circle is estimated, then the data is iteratively processed to position a perfect
circle through 3 points on the inside of the data cloud. The maximum inscribed circle position encloses the
maximum diameter of the circle by the data cloud. Form errors are outside the circle.

Minimum superscribed circle

First, a least squares best fit circle is estimated, then the data is iteratively processed to position a perfect
circle through a minimum of 2 points on the outside of the data cloud. The minimum superscribed circle
position encloses the data cloud with the minimum circle diameter. Form errors are inside the circle.

ISO (least radial distance)

First, a least squares best fit circle is estimated, then the data is iteratively processed to position a perfect
circle in the location that minimizes the inside and outside form errors. Form errors are inside and outside
the circle.
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Chapter 13:
Options

Available options for the QC-300 are listed and shown here with Metronics part numbers:

Foot switch for remote operation

RS-232 cable without crossed cable wiring for communication with computers

* Arm-mounting bracket and bracket adapter for mounting the QC-300 on vertical surfaces
(must be ordered together)

Taltech WinWedge© for inputing serial data directly from the QC-300 into any PC application

Contact the Metronics sales group by phone at 603.622.0212 or by e-mail at sales@metronics.com to order
QC-300 options.

Foot switch w/8 ft cable Serial cable
11B12816 11B12176

inve s

¥

QC arm-mounting bracket QC arm-mounting bracket adapter Taltech WinWedge software
38-22-60-101 11D12764 54-775-005
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INDEX

Symbols

.acf files 181

2-Wire 6

2-Wire to 3-wire adapters 6
3-Wire 6

3-Wire adapters 6

A

About screen 169
Absolute reference marks 173
Acceleration, axis 214
Adding video magnifications 186
Alignment, skew 31
Altitude, specification 225
Angle

Constructions 119

Tolerance 136
Angles 60, 69
Angular units of measure 196
Annotation

Backward 61

Type 191
Approach distance 216
Arc constructions 118
Archiving and retrieving programs 153
Arcs 60, 64, 131, 132
Arm-mounting bracket 229
Artifact, calibration 175
ASCII code table 162
ASME Y14.5M-1994 standard 125
Assistance, getting 219
Auto-enter function 194
Automatic point entry 44
Axis choices 172
Axis encoders 7

Index 1

Axis error messages 174

B

Backlighting 220
Backup battery 164
Backward/forward annotation 61
Backward annotation 61, 191
Baud rate 204
Best-fit algorithm 65, 125
Bidirectional tolerance 130
Bits

Data 157

Stop 157
Bolt holes 3
Bonus 133
Bore 133,134
Boss 133, 134
Bracket, QC-300 mounting 229
Bracket adapter, QC-300 mounting 229
Brightness, LCD display 209
Buttons

Command 20

Foot switch 210

Front panel 13

Joystick 210

C

Calibration
Crosshair and edge probe offset 188
Distance 47
Edge detector 47
File, NLEC
NLEC by adjusting station values 184
NLEC from features 182
Probe cross calibration 47
Squareness of the measuring system 175
Touchscreen 208
Cancel 20
Category, omitting a tolerance 129
Characters, RS-232 control 203



Index 2

Circle

Constructions 115

Maximum inscribed 228

Measuring a 35

Probing 65

Minimum superscribed 228
Circles 60, 65, 131
CNC 1,10, 18, 145
Columns, calibration rows and 207
Communication 157
Computer 8, 157, 158
Concentricity 228
Concentricity tolerance 135, 228
Conditions, lighting 209
Configuration 163
Connecting

Axis encoders 7

CNC outputs 10

Computer 8, 157

Footswitch 9

Optical edge detector inputs 9, 10

Printer 8, 159
Connector, RJ-45 226
Constructing a datum zero point 56
Contrast 46, 209, 220
Control, joystick motion 213
Control characters 222, 224
Correction

Error 176

Linear error 176

Nonlinear error 181

Segmented linear error 178

Text file 185
Count direction 174
Creating

Arc 123

Circle 122

Datum zero point 32

Line 122

Point 121

Rectangle 124

Slot 123

QC-300 Series User’s Guide

Creating features 121

Creating programs 139

Cross calibration 47

Crosshair and edge probe offset 188
Crosshair delay restart distance 194
Crosshair probes 1, 43,44 50

Crosshairs and optical edge detection 61

Crosshair timeout delay 45, 194
Cursor 208

D

Data
Destination 202
Printing feature measurement 160

Required to complete a measurement 191

Sending 16

Type 202
Date 205
Date formats 196
Datum 29, 142, 192
Datum zero point 55, 56
Deadband, joystick 212

Debounce, digital positioner counter 214

Delay 45, 194
Delay, EOC 157
Delay, EOL 157
Delay restart distance 194
Deleting

Feature data 27

Programs 155

Setup data 166

Video magnifications 186
Demonstration, quick start 29
Descriptions, setup screen 169
Direction 174
Direction, axis 212, 214
Displayed language 169
Display resolution 195
Display the tolerance screen 127
Distance 194
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Distance), iso (least radial 228
Distance
Approach 216
Calibration 47
Constructions 98
Debounce 217
Search 216
Distances 60, 68, 192
Distributor, contacting 224
Drive
Copy to 15
Selecta 15
DRO 22
DRO threshold 207
Dual view mode 197

E

Ear phones 2
Edge calibrations
For difficult measurements 187
For routine measurements 187
Teach 47
Edge detector 9, 43, 48, 61, 188, 219, 223
Edge detector reference and sensor light levels 46
Edge probe offset 188
Edges, debouncing 217
Editing
Existing program steps 146
Magnifications 146
Electrical specifications 225
Electrical wiring and connections 6
Encoder
Count direction 174
Resolution 172
Type 172
Encoders 7
ENC tests 225
Enter 20
Entering and deleting setup data 166
Entry, automatic point 48, 50
Entry, manual point 48, 49, 50

Environmental specifications 225
EOC delay 204
EOL delay 204
Error
Correction 47
Messages 174
Essential setup requirements 168
Export results 29
Extra tab 16, 199

F

Feature
Constructing 70
Goto 19, 200
Measuring 35, 142, 191
Feet, mounting 3
Fiber-optic cables 9
Fields
Choice 172
Data entry 172
Filtration, point 192
Finish 20
Fixturing 145
Following, part 19, 199
Footswitch 3,9, 229
Footswitch wiring 226
Forward annotation 61, 191
Front panel keys 2
Functions
Button 210
CNC and other extra tab 18, 199
Data prompt 18, 199
LCD screen 22
Measurement 14
Programming 15
System 24
Fuse 225

Index 3



Index 4

G

Getting help from your distributor 224
Grid, NLEC 181, 184

H

Hard stop 173

Hardware setup screen 224
Headers, report 201

Help 224

Here, goto 15

Hiding setup parameters 170
Humidity 225

I

Icons 14
Importing an existing NLEC text file 185
Initial troubleshooting 219
Input
Frequency 225
Voltage range 225
Insert
Divider line menu 18, 199
Space menu 18, 199
Interface, user 13

K

Keys
Command 20
Number 23
Wide 20

L

Labeling axes on display printouts 203
Language 169
LCD 225

Contrast or backlighting 220

On/off 27

Screen 220, 225
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LEC (linear error correction) 176
LEC or SLEC, which is right for me? 176
Leveling the part (optional) 53
Lighting 46
Light levels 46, 188
Lightning 7
Limit, filtration error 193
Limiting access to program functions 170
Line constructions 79
Lines 60, 63, 130, 132
List, feature 21
LMC tolerances 133
Loading settings 171
Lock
Axis 18,199
Programs 165, 170
Logic, button 211

M

Machine zero reference 174
Magnification 24, 46
Manual

Point entry 44

Reference mark 173
Measure magic 58
Measurement

Activities 1, 51

Axis choices 172

Errors 215

Part features 29, 35, 58

Process 52

Reference 53
Menu 13, 164
Message 15, 141, 149, 174
Metronics QC Quickie slide 29
Minimum

Points required for a measurement 191

Setup requirements 168
Misaligned parts 1, 31, 54
Miscellaneous screen 207,217
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MMC and LMC tolerances 133 P
MMCecircles and arcs 133 )
Mode, edit 15 Page, lines per 202

Parallelism tolerances 136

Calibrating the joystick range of 213 Parallel port C(?nﬁguration 222
Digital positioner 214 Parameter choices 166

Joystick 212 Par?entric calibrations 189
Stop 19,200 Parity 157,204

Mounting stand 6 Part condi?ion 46
Moves, CNC program 15 Part fixturing 145

Motion

Part level 1
N Part misalignment 54
Pass/fail results 38, 128
New program steps 150 Password 165, 170
NLEC (nonlinear error correction) Permanent part fixturing 145
Calibrating 184 Perpendicularity tolerance 136
Calibration data 184 Point
Correction text file 185 Constructing a datum zero 33
Screen 181 Constructions 70
Text file 181 Creating a datum zero 32, 55
Noisy environments 2 Entry 44
Nonlinearities 176 Probing a datum zero 32
Points 60, 62, 130
0 Points
Offset 188 Retained 193
On/off Required for a feature measurement 191
Laser pointer 18, 199 Port
LCD 27 Com 157
Operating parameters of the QC-300 163 RS-232 serial 26, 157
Optical Position tolerances 132
Cables 9 Power
Edge detection 29, 43, 61, 223 Cord and plug 6
Edge detector inputs 9, 10 Line transients 7
Input jacks 9 Surge suppressor 7
Light levels 188 Preparing to use probes 46
Options for the QC-300 229 Print
Original datums 192 Button 202
Overview 1 Feature measurement data 160

Report 26, 160
Report of the QC-300 setup parameters 161
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Printer 8, 159 Q
Printer
USB 203 QC-300
Format strings 159 hdoupﬂngthe 22?
Probe Version information 224
Crosshair 50 QC Quickie slide 29
Edge detection 48 Quit 20
Screen 43 R
Select a new 30
Offset 188 Radix for numeric displays 196
Preparing to use 46 Range, filtration standard deviation 193
Velocity 215 Rate, baud 157
Probes 24,43, 44 Recording
Probing Program 140
Accuracy 215 Stop program 40
Angles 69 Rectangles 60, 67, 131
Arcs 64 Reference
Circles 65 Cable connector 9
Datum zero point 55 Create part skew and datum 31
Distances 68 Datum 31
Lines 63 Features 228
Multiple specific feature type 59 Marks 173
Points 62 Material regarding QC-300 225
Process 60 Registration form 11
Rectangles 67 Repackaging for shipment 11
Slots 66 Repeat delay 208
Specific feature types 59, 62 Report
With crosshairs 50, 61 Printa 26, 39
With optical edge detection 61 Formats 159
With edge detectors 48 Reports 39,201, 222
With measure magic 58 Reports are printed incorrectly 222
Problem solving 219 Requirements, setup 168
Product specifications 225 Resolution 172, 195
Program Responses, button 211
Copying 15 Restart distance 194
Creating 139 Results, report 143
Deleting 155 Retaining feature data through a power cycle 192
Record 15, 140 Retrieving programs 153
Run 15,41 Return to DRO threshold 207
Saving and retrieving 153 RJ-45 connector 9
Editing 146 Roundness tolerance 135

Functions 170



RS-232
Cable 229
Connector wiring 162 227
Port settings 224
Serial port 3, 8, 157, 158
Runout tolerances 135

S

Safety considerations 6
Sales, contact Metronics 229
Screen

Buttons 210

Clock 205

Digital positioner 214

Display 195

Encoders 172

Hardware 218

Header 201

Joystick 212

LED touch 13

Magnifications 186

Measure 191

Miscellaneous 207

Ports 204

Print 202

Probe path 215

Squareness 175

SLEC 176

Sound 206

Supervisor 170
Screen

Contrast and brightness 209

Sensor cable 9
Search distance 216
Select

Axis to configure 172

Feature 127

Magnification 46

Setup parameter choices 166

Tolerance 37,128

QC-300 Series User’s Guide

Sending data to a computer 26, 158
Sensor cable 9
Separators, column 203
Serial cable 224
Serial port 158
Settings, saving and loading 171
Setup 24, 26, 163
Setup
Parameter choices 166
Privileges 170
Requirements, minimum 168
Screens and functions 164
Shipment 11
Signed (+/-) distances 192
Single view mode 197
Skew
Alignment 54, 55
Measure a 142
Measuring a part 31
Part 29, 31

Index 7

Slec (segmented linear error correction) 174, 178

Slots 60, 66, 131

Sound screen 206

Speaker jack outputs 2
Specifications 225

Speed, joystick motor 18, 199
Squareness, calibration of stage 175

Steps, inserting or appending new program 150

Stop bits 204

Stop recording 40, 144
Storing a parameter 167
Straightness tolerance 135
Supervisor password 165, 170
Surge suppressor 7
Switching, display mode 197
System and part condition 46
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T Touchscreen
Calibration rows and columns 207
Tab, extra 15, 16, 19, 198 Cursor 208
Tab, measure 14 Repeat delay 208
Tab, program 15 Zone size 209
Tabs, multiple extra 19 Transients 7
Taltech winwedge© 229

Troubleshooting list 219, 224

Teach, edge 47 True position tolerance 132

Temperature 225

] Types
Temporary part fixturing 145 Report 202
Tests 225 Tolerance 130
Text
Entry screen 141 U
Message 141
Tilt front panel 3 Unauthorized personnel 170
Time 205 Undo 24
Time Unit of measure 24, 196, 221
Debounce 217 Unpacking the QC-300 5
Formats 196 USB
Timeout delay 45, 194 Port 3, 160
Tolerance 22,29, 37, 125, 127 Printers 159
Tolerance Message 141
Angle 136
Apply a 37,143 v
Bidirectional 130 Values, edge detector 217
Bonus 133 Velocity, axis 212,213,214
Concentricity 135 View 22
Editing 148
MMC 133 w
LMC 134

Warranty information 11
Weight 225
Width tolerance 137

Parallelism 136
Perpendicularity 136

Report 29 .

Runout 135 W%n.wedge© 229
Roundness 135 Wiring 6, 226
Sereen 127 Word length 204
Straightness 135 7

True position 132

Width 137 Zero, machine 173

Tools, programming 15



HEIDENHAIN

DR. JOHANNES HEIDENHAIN GmbH
Dr.-Johannes-Heidenhain-StralRe 5
83301 Traunreut, Germany

= +49 8669 31-0

+49 8669 5061

E-mail: info@heidenhain.de

www.heidenhain.de

734904 -00 - A - 02 -2/2010





